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Preface

Dunng the twentv years the author has devoted to the development and
clmical evaluation of the chemosurgical treatment of eancer, a consderable body
of information concermng this hew method has been accumulated. Only a part
of thiy data has beent mcluded 1n the published articles and these are scattered
throughout vanous saientific peniodicalt. It was felt, therefore, that there was a
need for a comprehensive volume on the development and the vanous chinical
wses of chemasurgers

Much of the book relates to the role of chemasurgery i the treatment of cancer
since ths s the chief use of the method. The general features of the techmic by
which the allimportant microscopic control of excimon 13 accomplished 13 de
sctibed m the chapter on techmic. More specific technscal details are included 1n
subsequent chapters on cancer 1n vanous locations mcluding the face, nose, ear,
eyelds, extremiies and trumk, lips, mouth, smuses, larynx, salvan glands,
breast, perus and scrotum, vulva, vagma and cervix, anus and lower rectum, and
metastanc carcinoma in the lymaph nodes Thus subdivistion according to anatotmic
site abso facilitates the presentation of the descriptive, pictonal and statistical
materal upon wiuch the results of treagment may be evalimted, The special
problems of melanoma, sarcoma and endathelioma also are considered.

In addtion thm;aachaptcrcnth:moduofspmdofmmul cancer, a
subject which could be gtudied adequately anly by means of the UCrascopic
visualization afforded by the chemosurgical techme. This study bnngs out
the fact that cancers often send out extenmons which are chinteally undstectable,
It n the frequent occurrence of these  silent” extensions that accounts for the
mereased rehability and the mereased conservatesm attamable with the micro-
scopreally guided excinons which charactenze the chemosurgieal treatment of
cancer

Some benugn tumors are amenable to chemosurgical treatment and, although
the micruscopic control 1s not as mportant as it 1 m the treatment of cancer, 1t
often 18 helpful in determuning of the tumor actually 1 benign and m deciding
how extennve the excmon should be. Among the benign tumon are meluded
cpithelal tumors, connective trsue tumons, hemangiomas, pigmented nevy,
tumons of infechious ongin and precancerous lesions,

Chemosurpical removal of gangrenous parts often can be accomplished 3t a
more conservative level than would be consistent wath healing following ordiary
surgical amputation., Here the mucroscopic contral 1 not requured becayse grosy
vsualiration o adequate. The primary use in thes field s i the canseryative ampy
tation of the gangrenows digits which may oceur 1n patents with diabetes, arteno-
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scleross, frostbite and other conditions wluch produce vascular oclumen.
However the technic abo s useful 1n the treatment of decubitus ulcers and other
necrotiring procemes.

There are 2 number of infections which may be treated advantageowly by
chemosurgical removal In some conditions such as blastomycoss, achnomycoss
and tuberculosis of the shin or deeper structures the microscopic control may
occasionally be helpful, but 1 most of the considerable vanety of infections which
are amenable to chemosurgical treatment the progrems may be followed by grow
vrsuahzation

Treatment by means of surgery, electrosurgeny, roentgen rays and radium bave
therr place m certam lesions which may come to the attention of the chemo-
surgeon and, though these methods of treatment are not the pnmary subject of
this book, thar use m these condrtions, either alene or in conjunction with
chemosurgery arc dmscussed This 13 Tn accord with my belief that chemosurgery
1s most advantageously practiced 1n large general hosprtals where there may be
free cooperation between the numerous specialists who are concerned with the
treatment of cancer in 1ts many forms.

It 1 hoped that this treatse will be helpful to the surgeons, dermatologuts,
radrologusts, pathologsts, otolaryngologists and other specialisis concerned with
the treatment of cancer Also 1t 1s hoped that ths book will be of interest to general
practittoners and others who have the responsibilrty of obtainng the mast effective
treatment for their patients suffermg from cancer Moreover some of the technrcs
described should be uscful m the average phymcians office examples are the
smple methods described for the treatment of precancerous keratoscs, leuko-
plakia, nevi, molluscum contagrosum granuloma pyogenicum, warts, plantar
warts, hemangiomas, spider nevi, gangrene, and pilonidal sinus.

The suggestions regarding the setting up of clmical and mucrotechnical facilitses
for the practice of chemosurgery should be of particular interest to those who elect
to specialize, partly or completely m this new field.




Acknowledgments

To gve full eredit to the numerous individuals who have in some way con
tributed to the development of the chemoturgical method, would require a
voluminous chapter One would have to begin with the anaent Egyptian who
first concerved the 1dea of killing cancer ussue with chemicals—in that instance
with arsentc. Then one would menuion Sir Humphry Davy who two hundred
years ago dscovered ninc chlonde and first observed 1ts caustic action on tissucs.
Some fifty years Later such European workers as Canquom of France and Bougard
of Belgium extensrvely investigated the use of this chenucal for the treatment of
patients with accessible cancers. Then dunng the next century and a half the
know how of chemucal cauterzaton was transmitted through a relatively few
physcians and through a host of irregular practitioners. Acknowledgment also
would have to be made of the contributions of the many surgeons and other
scentrsts who developed the vanous surgical instruments and techmes which play
an essential part i chemosurgical treatment. Finally one would give credit to
the inventors of the microscape, the tisue stams, the freczmg mucrotome and the
other equipment, matenals and methods which were cssential to the development
of the speaal mucrotechnical procedures which play an important part m the
chemosurgical technic, Thus, chemosurgery with 1its three exsental component
parts—chemical treatment, surgical exomon and microscopic exammation-——1%
the result of the synthens of three kmds of know how produced by 30 many indi-
vidusls that most of them cannot even be mentioned.

More speaific acknowledgment may be accorded the men at the University of
Wisconsmn who played a more direct part 1n the vanous phases of the development
and chnieal application of the chemosurgical method. Dr Walter § Sullivan
and Dr Hardand W Mowman of the Department of Anatomy gave valuable
suggestions regarding amimal experments and microtechmical procedures. Dr
Michael F Guyer,"” then Chairman of the Department of Zoology, collaborated
mn the ammal experiments that led to the development of the chemosurgical
technie, furthermore, he has maintained a construchive mterest 1n the clmcal
applications and m the wnting of this book.

Dr Willam S Middlcton then Dean of the Medieal School, guded the de
velopment of facilines for the chinscal application of the chemosurgical method.
Dr Robin C. Buerla former Supenmtendent of Wiscansin General Hosprtal anded
n establshment of the first chemosurgical chinie. Dr William § Stovall, whilc
Aﬁg Supm:;tmdcnt armanged for the second chmic. Finally, Dr Harold M
> present Supenntendent of the University Hospitals, helped i the dessgn of

present clinic in the new wing known as the Cancer Hospital, Both Dy Stovall

Acknowledgments



and Dr Walter H Jaeschke of the Department of Clmical Pathology have
routmely examuned the paraffin sections from each case and they often have given
valuable assistance in the diagnoss of unusual types of lesions. The late Dr Roscoc
L. McIntosh and Dr Otto H. Foerster of the Department of Dermatology were
helpful in the early operation of the first chemosurgical clmic and 1n the definea
ton of the dermatologic mdications. Dr Sture A. M Johnson and Dr Garrett A.
Cooper have mantained 2 cooperative atrmasphere between the Department of
Dermatology and the Chemosurgery Climc.

Dr Erwin R. Schmudt, Cluef of the Department of Surgery early recognmed
chemasurgery 23 a sgmficant additton to the surgical armamentarnm against
cancer, gangrene, and certain mnfections.® Hence, he provided a place for the
Chemosurgery Clinic in the framework of the Department of Surgery In cases
m which surgical care was required 1n addition to chemosurgical treatment, ready
collaboration was constantly available not only from Dr Schrudt but alo from
Dr Kenneth E Lemmer, Dr Anthony R. Currer, Dr Joscph W Gale and other
members of the surgical staff In cases m which plastic repair was required, the
skill of Dr Volney B Hyslop and, more recently, of Dr Wayne B Slaughter
and Dr Frank D Bernard has been available Gy Itation frequently
wa3 obtumned from Dr Ralph E. Campbell mdotha‘manbcﬁoflhcgyncoolog]c
staff Drabetic patients and others requirmg special medical care were attended
by Dr Elmer L. Severinghaus, Dr Edgar S Gordon and Dr Edwm C Albright
as well as by Dr Willam § Middleton, Dr Ovid O Meyer and other members
of the medecal staff

A number of medical students have scrved as research amstants and cach has
made some contribution to the development of the chemasurgical method Dr
Norman A. Franken helped to devise the mucrotechnical procedures by which
frozen sections of large mze could be cut, stamed and mounted. Dr Erland O
Otterholt, Dr Eugene J Nordby and others have belped to develop certam
details of the chemasurgical techmic and to compule the data needed for evalua
tian, Dr Theodore G Lathrops doctorate thess*® concerned the patterns of
spread of neoplasms as demonstrated by the chemosurgical techme while Dr
Allan W Limberg s thens concerned the indicatians for chemosurgical treat
ment.** Dr Franklin N Dukershem s thesis™ was concerned with the conservative
treatment of peripheral gangrene with speaial reference to chemosurgical armputa
tton Dr B M kramers thems’ was a survey of current methods of treatment
of caranoma of the skin

Some of the men who have come to vasit or to recerve tramming 1n the Chemo-

surgery Climie have suggested 1deas for the improvement of the chemosurgical
technic. Notable among these was the suggestion by Dr Ray R Allmgton' that
dichloracetic acid be used to control the capillary bleeding after the removal of
the mamn mass of the neoplasm by curettage. Prior to that suggestion prelimunary
excsion or curettage had been carned out only occamanally because the tume
gamned by the procedure usually did not counterbalance the time Jost securmg
hemostans. Now the rapid control of capillary coznng makes posible the removal
of the mam mass m a few rmunutes thcmforc.tbup:mdm:nowismmcdmﬂ
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CHAPTER 1

Experimental Background

HE new and most important fcature of the

chemosurgical method for the treatment of
cancer 8 the techmic by which complete micro-
sopsc control of examon 11 made practical
Thus techne was not suddenly envisioned 1n its
entrrety but 1t was gradually cvolved by means
of amumal expenments conducted over a penod
of several years.

Orngm of the Idea of Microscopically
Controlled Excision

The wdea that complete microscopic guidance
of excion mught be feasible was conceived in
1932 when, as a sophomore medical student
[ was working as a research assstant to Dr
M.F Guyer in the Zoology Department of the
Unvernty of Wisconsm # In an attempt to
Coopare mflammatory reactions 1n cancer tis-
s with those 1n normal tusues, we were 1
Jecting vanous imitants into transplantable can
€71 and 1nto normal tissues of rats. One of the
mjected imtants was a 20 per cent solution of
anc chlonde. This concentration, madvertently
¥ 100 strong and instead of merely producing
in mflammation 1t produced necrons at the ute
of mjection. Neverthelem, the tssuer were re-
moved several dayy after the injection and
UCroteome sections were made Upon cxam-
naton of the sechons we were nterosted to
dberve the excellent preservation of the micro-
iope features of the tusues which had been
Mled by the znc chlonde, Obviowly the
chemical had acted as an 1n wtu fixatve and
th ﬁnbonwumuchthenmeulfthenﬂuc
bad been excrsed and fixed 1 vitro

In 1telf the obacrvation of fixation 1n mtu
¥t of no particular nguificance However the
ohervaton was important in that 1t mtated
* tan of thought which led, several years

later to a method by which cancer could be
excised under complete microscopic control

At first, the exact means by which micro-
scopic control might be attained was not ap-
parent Expeniments with representative biopsres
from scattered arcas swpected of beng
cancerous offered Little promie of reliability
because focr of cancer between the biopsies
readily could be overlooked. Attempts to over
come this deficency included the use of senal
sections of excred specimens, but this procedure
proved mpractical because of the large number
of sections requured.

Finally the idea was concetved of dviding
the entire excised layer of fixed tusue into
specunens of convenient sze and then cutting
frozen scctions through the under surface of
cach flat speamen. This nnovation made prac
tical the thorough systematic microscopic ex
amination of the entire area suspected of con
tmning cancer Later refmements of the technic
made onentation 10 exact that the most minute
arcas of cancer could be precusely located with
the result that the finest ramifications of a
neoplasm could be followed out and destroyed
m a highly selective manner

Defimtion of Chemosurgery

The term “chemosurgery” was cowred to 1n
dicate that the tisues are chemucally treated
and then surgically excised Unfortunately the
term does not mention the most mportant
feature of the method, the microscopic control.
However 1t was felt that a more inclusive term
such as chemicrosurgery would be too cumber
some. Furthermore, while such & term would
accurately demgnate the method as applied
to the treatment of cancer it would not ap-
propratcly apply to the chemosurgical pro-
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cedures used 1n the treatment of gangrene and
wnfections because mn these conditions micro-
scoprc control of excmon 15 not necessary

Nevertheless the term, chemosurgery when
wed to denote the method as used m the treat
ment of cancer defimutely should cannote micro-
scopically controlled exasion. Therefore, a dic
tionary defimtion of chemosurgery might be as
follows

chemomurgery (LEm-o-er fer-e) the removal of toare

tion m situ b to {acifitate the systematic Mmcrokopic
control of excrton throogh the ute of froren sections.™

Chemucals for Fatron m Situ

A number of chemcals, other than zme
chlonde, were tested not only for therr ability
to produce smatnfactory fixation of the micro-
scopic structures of the tssues but also for
toxaty ahility to diffuse mto the tissues, con-
trollability of the depth of penctration and
other charactersticy.

Sorme chemucals such as the caustic alkales,
produced excessve bquefacton with disrupton
of the gross and mucroscopic structure of the
tsuct. Anenic  tnromde, phenol, mercunc
chlonde and antmoony trichlonde produced
adequate fixation but thev were elimmated be
cause they were too toxc to be used safely in
the treatment of large cancers. Silbver mtrate
was unsuitable because of the danger of argyna.
Some chemsals, such a3 formalin, had ob-
Jectionable odors.

The most mtufactory fixame from every
standpomnt was ninc chlonde, a chemual first
extensovely used for the destruction of cancer
over a century ago by Canquoin 7 of Pans and
Bougard® of Brussels. This substanee 1 a
proper base produced adeguate fraton, pene

laton tusue the rapid eputhelizaton and the
mmomal scamng which follows its use. Thsues
destroyed by heat, by contrast, are slow to
slough, the granulatons are Jess healthy and
more subject to infection, epithelration 1 Jew
prompt and scanng often 15 excessve. There
15 cvidence that these advense cffects of bheat
arc due to the thermal damage of the boues
Just beyond the decpest level of cautermtron.

Velides for Fixatrve Chermaaks

Early in the anma] experiments 1t became
evident that the mjectson of fixatrve chemscals
was an ble means of ad In
the fint place, 1t was not postible to depostt the
mpected wlution accurately becawse of the
tendency for the matenal to permeate wuregu-
larlv along vanous tissue planes with the result
that fixation was erratic. In the second place,
not infrequently the sohrton madvertently way
jected 1nto hlood vessels with remltant eon-
vulsions and death of the raty, often within two
minutes.

The apphcation of fmathe sol or of
gaure soaked in fixatme solutons also was un-
suitable because of insufficcent and cmanc
penetratron.

The best mode of admimstrabon was by
means of a paste type of vehucle For accunate
control of fixation over a wide range of depths
1t was found ossentl that the base have two
special characterstics  first, lov affinity for the
fxatnve soluton, and, sccond, high perme-
abilits The low affimity of the vehscle for
the ficative served to permut the ready ext of
the chemrcal from the paste m favor of the
tusues to which 1t was applied, whereas the
high permeabihty of the vehile faclitated
the permeanon of the frame from all lovely
o{thx::ppbcdpstcrtgudltnofthcthnm

pplication. The latter quality made 1t pos-

trated well, was thorought Ilable, pro-

duced no appreaiable systenme toaty  was
odorless, and was aafe to handle onee nt had
relatively  hitke effect on the intact sk, More-
over nnc chlonde did not advenels affect the
reactrity or the healng qualines of the tisues
Just beyond the decpest level of foanan. To
this quality of the chemnical 13 credrted not only
the rapud separaton of the final layer of fixed
tissue but also the healthy nature of the granu-

sible to varv penetraca from a depth of less
than 1 mm. to more than 1 cow. 1n twenty four
bours by mmply altenng the depth and area
of application.
Both the low affimty and the high perme-
ahﬂ:tynmamlncdbythemofmﬂinﬁnd!
1 bl b as the pre-
;ummtwmﬁmmofthC\dncthﬂcmb‘
stances were called “permeanss” becawse the
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multiple nterfaces between the particles pro-
doced a highly permeable matnx These
granules alvo had a low affimty for the fixative
wluton with the rowult that the chiemical
would readily lcave the paste in favor of the
toucs to which it was applied Some of the
permeants used  were  stihmte  pyroluate
fmorute, hematite, and chinkers from hitumi
nous coal. The escential charactenstios of the
permeants were as follows (1) Granulanty
but with no granules larger than would pass
through an 80 mesh mieve Larger particles re-
nilted 1n grtty pastes which were difficult to
apply accurately Too large a proportion of
very fine particles produced soft palaty” pastes
which tended to “creep” out of position and
which left renducs which were difficult to
wath off (2) Speafic gravity of 4 or morc.
The heavier the matenals which composed the
Paste the less was the chance of duplacement
after application. (3) Insolubility in and non-
reactvity with the fixative solution. (4) Dark
color preferably black, to contrast with the
trssues and blood

A small amount of an “agglutinant” was
peeemary to bind the particles of permeant
together Without an agglutinant the paste had
rach a crumbly conustency that 1t was difficult
© apply Mortover when the agglutinant was
onutted the fixative solution tended to settle
to the bottom of the container upon standing
Agglutinants were any of a vancty of plant
extracts such as Sangunana capadenns Phyto-
licea decandra, Podophyllum peltatum or Inula
belenmum, More commeon agglutinants such as
:txrd] and wheat flour were somewhat 1n
erlor but rye flour was fairly satufactory

To the thoroughly moed permeant and
*eglutimant mubstances the fixatrve chemcal was
dded 23 & mtunted solunon. Zinc chlonde
made up 40-50 per cent of the preparation by
"_‘“Eht A mtafactory preparation was the
olloving

Stibnute (80 meth sieve)

400 gm.
canadenns 100 gm.
Zine chloride, saturated solunon 34 5 cc

Inthn preparation (Z-1082) mnc chlonde made
",lPh;P‘pmdmudy 45 per cent of the waght.

formula wath alight modification 1 the
mount of ;ne chlonde solution occasioned by

different batches of stibnute has heen tn con
stant usc since 1937 * It has provided thoroughly
predictable penetration in the hands of opera
tors familiar with the vanous factors which
affect penctratlon Thewe facton which were
studicd by means of both arumal and clinical
experiments, are discussed in the chapter on
technic,

Hustology of Tissues Fixed in Situ

The cffects of the vanous fixative chemicals
on the histology of tssues were determined by
their application to cancers in rats The applied
fixative prepamtions were held In place by
means of cotton drossings which were affixed
by adhesive stnps sutured 1n place to prevent
loaserung by the claws or teeth. The sections
were made by the usual freezing or paraffin
imbedding techmas followed by hematoxylin
and eosin staimng

Except for the strong acids and alkalics, all
of the tested chemicals produced fixation which
was good enough for easy diagnosms after one
became acquainted wath the alterations m tissue
structure produced by each fixative.

The dehydrating effect of nc chloride caused
some shrinkage of the cells with resultant n
creased dennty of the cytoplasm pyknoss and
mcreased basophilsm of the nucler and the
formation of clefts between the cells (Fig
54C) However with experience the histologic
structure of the tusues could be recogmized
cauly Antmony chlonde caused the nucle: to
become swollen and vesicular and, with too
strong action, produced an amorphous baso-
philic mass useless for diagnons Phenol pro-
duced moderate shrinkage and dntortion
Mercuric chloride and silver nutrate produced
excellent fixaton. In general the chemicals

*The prepared fixative paste may be obtalned
from the School of Pharmacy Univernty of Wiscon-
sin, Madison Wnconnn. Currently the best source of
stibrute » the Hummel Chemical Company Inc, 90
West Btreet, New York 6 New York. With matenal
from this source the formula is altered as follows.
Stibrute 400 gm Sanguinaria canademls, 3.23 gm
and nnc chlorlde, saturated solution, 242 c.c. San
guinana canadensls may be obtalned from § B
Penick and Company 30 Church Street New York
8 New York or 735 West Division Street, Chicago
10 Minois.
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which formed protemates of heavy metals pro-
duced the best fixation.

Twenty-four hours after the application of
a fixatrve such 25 znc chlonde to pormal
tisues there developed & leukocytic infiltration
at the junction between the fixed and unfixed
tusues. By forty-clght hours this formed a well
defined wall of leukocytes m which dimolution
of the tsues began to occur This process
culmmated in the separation of the fixed tswue
after six or seven days

Far some unknown reason there was prac
tically no feukocytic infiltration at the junctron
between the fixed and unfixed cancer tissue.
H thu Jack of mfl ¥ reaction 1n
cancer tissue did not appreenably reduce the
rate of scparatton of the fixed traues. In
adentafly thu lack of leukocytic mfilvaton of

controls were untreated except for one group
which recetved physiological saline solution In
two othes exptnments treatment conmsted of
daily applications of a small amount of 40 per
cent ninc chlonde paste. Such subcuratrve doses
were sdministered over a period of four to
eight weeks. Rats dying duning this penod were
exaruned for axillary pulmonary and medl-
astinal metastases as were the rats killed at the
termunation of the experiment.

The results of these experiments were con-
sstent 1n all of the groups and may be sum-
marzed as follows In the group of fifty-three
control rats metastass occurred m 415 per cent
while m the group of uxty-ope treated rats
metastass occurred in only 27 8 per cent. Thm,
wmstead of an incremse i metastans there
actually was a decrease despite the purposcly

capcer tisue dunng ch greal treatm
has proved to be an advantageous phenomenon
because, cven though the surrounding normal
tmues may be obscured by demse masses of
leukocytes, the cancer remauns uninfiltrated and
readily recognizable under the microscope.

Effect of Fixation 1n Situ on Metastans

To determine if the reactions set up in
cancer tusue by treatment with fixative
chemicaly mught mncrease the tendency for

to occur rep d subcurative doses
of zmc chlonde were apphed to transplantable
cArcinomas 1n rats. Flexner Jobling car

prolonged use of subcurative, irntatmg doses of
anc chlonde The lower madence of metastass
in the treated group was observed whether the
spread was by the lymphatic route to the axila
or by the blood vascular route to the lungs and
the medmatinum. Apparently the chemscal 1n
flammation produced by the nnc chlonde re
duced the permeatulity of the lymphatics and
blood vessels 1n a manner umilar tn the pro-
tective reduction of vascular permeability which
occurs in mflammation due to infection.

Since the purposcly prolonged chemical
ymitaton of cancer bad po tendency to In
in rats it scemed extremely

ranging n sre from 2 to 4.5 cm. m diameter
were pared off in equal wres n the treated
and conwrol groups In four expenments the
treated tumon were mjected with 01 cc. of an
8-25 per cent zine chloride solutron, while the

crease

unlikely that the rapid chemical removal of
anc:rinmzn:houldacodmltcmeummSUb'
scquent climcal expenience in the treatment of
over 4000 patients with cancer has borne ot
this concloxion.
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PART 1

MALIGNANT TUMORS OF THE SKIN
AND OTHER ACCESSIBLE STRUCTURES







CHAFTLR 2

Chemosurgical Technic

HE mucrowcopic control of exasion which

charaeterizes the chemosurgical method 18
wceomplished by the employment of three
esentual procedurcs 1n the following sequence
(1} chemucal fixation, an st of the tissues
rpected of beng neoplastic  (2) excision of
a laver of the fixed tissues, and (3) systemnatic
mxroscopic examination of the excised layer
asa gmde to further treatment.

To attam complete microscopic control 1t 18
exenta] that this sequence be followed out n
oy case. However it s optional whether the
gronly visible portion of the cancer be removed
mpally or chemosurmicaly  As ongnally
described,” the chemosurgical method was used
0 remove the entire neoplasm but because of
the saving of tane and reduction of discomfort
to the patent which often results from the

surgical removal of the main mass
of cancer the latter procedure now 15 carmed
bt m most cases,

Prelmmmary Surgical Removal of the Maun

Mass of Cancer
Umlppmmblcmauofmncaobvwmly
"P’Bﬂlt.lndif!h:nmphsmuofatypc
“hch will not be duserinated by mampula
:‘1- the grosly vusible or palpable portion may
m‘td under local anesthesia by the cold
curet, the clectrosurgical umit or a

tombaation of these modalities,
Hﬂ]elmnnuhrgcorloaudmanun
ienutive area, preo, trve medication
"“‘Y}xdmnblc not only toP:.duoe the duscom-
bt Tom the injection of the local anesthetic
to reduce the dmcomfort from the
‘I:“’m‘m’t\ﬂof the fixative after the anesthetic
atge frons unThe potency of the analgesic may
t of aspirin to that of morphine

Morphine sulfate, 1§ grain (10 mg ) or a com
hination of codeine phosphate 14 gran (30
mg ) and aspinn 10 gram (06 gm.) usually
suffice  Equivalent proprietary preparations
such av codemmral alw are satisfactory

Local ancsthema 1s accomplished esther by
local infiltmation or by regional block uung a
solution of procatne hydrochlonde. The strength
of this solution may vary from 1 to 2 per cent,
but 1.5 per cent has been found most mats-
factory because 1t has less tendency to damage
the tisues than 2 per cent and 1t provides
better anesthema than lower concentrations.
Usually the injections are quite pamnless if an
epidermal wheal 3 made and & moment 1
allowed to elapsc before the needle 1s plunged
through the full thickness of the skin, Often
both a block of the nerve supplying the area
and local infiltratton are employed for ex
ample 1n cues of cancer of the lip the mental
nerve may be mjected and then the lower hip mn-
filtrated around the neoplasm. Great carc must
be exercised to avord 1njecting too close to the
neoplasm because passage of the needle through
an outgrowth of cancer trssue could lead to
implantation of malignant cells along the needle
tract. Morcover the dmoruption and water
logging of the tsues unnecessarily increase the
difficulty of the removal and sechoning of the
speaamens. Rarely 1 a general anesthehic 1n-
dicated but on occasion 1t may be useful if the
neoplasm 15 30 located that there 18 difficulty
m produang adequate local anesthema, Oc
canonally analgena 15 obtained with nitrous
oxide or tnchlorocthylene (Trimar)

The choice of the scalpel the curet or the
clectrosurgical mstrument depends on the nze
locanon and pathologic diagnoss of the neo-
plasm. The scalpel and curet are wsed for most

%mm!{ﬂ] Technle
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lesiom on the external surface but the electro-
surgical umt 15 more commonly used for the
larger lemons in the mouth where chemcal
hemostass may be delayed by the dilutmng
effect of the saliva. If there is any suspiaon of
melanoma surgical duathermy must be avaded
because of the dimeymnating effect of the “tissue
steam” produced by the heat generated during
this procedure.

Usually the main mass of a cancer on an e
ternal surface 13 excised by means of a scalpel.
The depth of the 1mital incmon depends upon
the clmically apparent depth of the neoplasm as
indrcated by visualization and palpaton. The
“feel” of the tisues as the kmfe passes through
them also is helpful 1n determuning the depth
of the manon, The object 3 to remove the
gronly dncernible portion of the cancer leaving
a saucenired surface from which to proceed
with chemosurgical treatment. The excmed
tissue provides good specimens for frozen and
panaffin seciom. The technre 1s illustrated 1n
Figure 58

After exanon with the scalpel, the bleeding
surface 13 wiped off quickly and the cut surface
1 impected to deterrmne whether any visible
cancer remame. Wherever further neoplastic
tisze 13 observed apother layer may be ex
csed. Nodular basal cell caranamas and other
cancers with scanty fibrous stroma often can be
scraped out at thn point with a curet. The use
fulness of this mstrument 1n conjunction with
chemosurgery has been pounted out by R. R.
Allington and hus co-workers.” Ruing curets from
3 t0o 8 mm. m dameter are used. Not nfre
quently the curet will smk 1nto unsuspected
pockets of soft frble neoplastic tisue which 1
readily duhnguished from the pormal timuc
which cannot be curctted out unless much
greater presure 13 exerted. The grating sound
and “fec” produced by the curet abo are
characterntic of normml tusues. Unfortunately
the curet 1 ineffective when the neoplasm has
a profuse fibrous stroma or when the neoplasm
 asocated with scarmng from  previous
therapy Such timue ressts the curet as much
as does pormal tmsue and 1t produces the
smme “grating  sensanon.

Following removal of the main mau of
cancer by the scalpel or curet capillary oonng

13 controlled by the apphication of dichloracete
aad, To avord excetnve dilution, the ackd
soaked apphcator must follow as cloxly m
possible behind the applicator or gauze which
13 used to wipe off the blood Larger bleeden
require  the application, uoder momentary
pressure of small squares of gauze which have
been impregnated with the mne chlonde fia-
tive paste, Often bleeding 13 reduced by stretch-
ing the lesion over a promuinence of bone a
cartilage until the chemrcals have produced
hemostans. If amy cancer becomes vmible after
hemostans another layer may be pared off of
the mnvolved area and hemostans agam secured
Dichloracetic aexd then 1 applied to the tkm
at the peniphery of the lemon to render the
stratum corneum permeable to zinc chlonde
Finally zinc chlonde fimtive paste n applied
to produce fixaton in prepanation for the
microscopically guded chemosurgical excrmom
which are carmed ont m & manner to be
described presently

Exauon of the mun maws of cancer by
means of a surgical dmthermy mstrument,
such as the Bovic umt, may be mdicated m
cases 1n which bleeding otherwnse might be
troublesome. By this modahty capillary oonng
n prevented by the cutong current while bleed
ing from the larger vewels s controlled by the
coagulatg current. Unfortunately the cutting
current and more particularly the coagulatmg
current produce a certam amount of eschar
which tends to retard the penctration of the
fative chemreal. This results in iregular pene-
tration with the least fixatlon occurrmg about
the larger vesels which have been coagulated:
Therefore there may be more bleeding than
mnldlm.ngtheamono!theﬁ.mh)ﬂ"’f
chemscally fixed tusue. Morcover this first ayer
tends o be more soft and frable than usual
with the result that the specumens arc more
difficult to handle dunng exawon and more
lilzdytol:nrclk|.\pd“ﬂ‘~"ms'-he}“'q"‘"ucmDf
the mucroscoprc slides. A final dimdvantageous
feature of the electrosurgical mstrument 5 that
|l.mca:nmcn\\1t.hl]]m1m1m“wb"d]w'°t
destroy tmmc by meam of heat, bas the
tendency to produce tisuc seam which dus-
rupts the nssuc and may wmwmi;
peoplasms by the propulmon of embol:
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malgnant tisue through the lymphatic or
blood vesscls. This undoubtedly would increase
the chance of metastasis from neoplasms which
tend to metastasize readily, as for cxample,
melanoma. In pomt 18 the senies of cases re
ported by Amadon* 1 which mctastans oc
curred In every patient with melanoma treated
by clectrocoagulation  Whether squamous ecll
arnoma with a high grade of malignancy
might be affected mmilarly 15 a posibility as
yet mcompletely explored It would seem ex
temcly unlihely however that low grade
squamous cell carcinoma or baaal cell carcinoma
would be spread by electrosurgical treatment.

There are fairdy numerous occastons when
prelmman surgical or electrosurgical cxersion
5 contrandicated A few camples are as
follows (1) A cancer with such obscure out
loes by gross cxamunation that microscopie
gmdance from the beginning 1s necessary  Some
morphea like and rodent ulcer types of basal
cll caarnomas fall into thus category as do
ome cancers which have recurred 1n scan
from previous radiation or surgical treatment.
(2) A cancer which 13 30 located that adequate
local apesthesa n difficult to attain. (3) A
deeply masive cancer on a thin structure such
1 the ear or the nam! cartilage where there
8 some danger of penctrauon through the full
thickness. In such cases the edema produced
by the 1utal application of the fixatrve -
s the thickness of the structure gnmg
2 greater factor of safety (4) A melanoma
which 11 10 prone to metastasnze that neither
furgical or electrosurgical excinon of the mamm
™ 1 safe. In such cases the entire neoplasm
thould be removed chemosurgically

. Preparation of the Patient for Chemosurgery

I 1t 18 decrded to begin chemosurgical treat
meat without pror surgical removal and if the
affects a large or especually senntive area,
analgenc medication 1 used to
ducamfort from the iutal ap-
pﬂ““‘mk of the Lkeratolytc and fixative
aspinn 10 grams (06
21) suffices, but frequently codeine demerol
N :’Oi'pmm In appropnate doses are employed.
m:ﬂnmn}y used medication 13 morphine sul
% gran (10 mg )

roduce  the

If the lesion 13 located on mucous membranes
prehminary medication with atropine 424 gran
(0.5 mg) may alo be uwd to reduce the
secretions which may dilute the chemicals to a
troublesome extent.

Apphcation of the Keratolytic Chermcal

Keratin forms a barrder to the passage of
ninc chlonde Thercfore a keratolytic chemrcal
such as dichloracctic* or tnchloracetic aad
15 applied to render the stratum corneum
penneable to the fixative chemical (Fig 1B)
Drchloracetic acid s a hquid which 13 used
full strength. Trichloracetic aed 15 used as a
saturated solution.

The amount of keratolytic required to pene
trate the keraun layer depends on the thickness
of the cormified layer If it 1 thick, as on the
palmar and plantar surfaces, or if therc arc
hormy scales or projections repeated application
of the acd and scraping with a dull knife may
be requred. The penetration of the heratin
layer 1s ngnalled by the whitening of the shin,
an cffect produced by the coagulation of the
protemn 1n the cells of the pnckle cell layer

Some heavily heratinzed squamous cell
carcanomas have thick, impenctrable deposits
of keratin which must be removed to allow
penetration of the acid. Ulcerated surfaces
ordinarily do not need treatment with a kera
tolytic unless the neoplasm 3 believed to con
tain connderable amounts of keratin,

Application of the Fixative Chemical

For fixation of the tisues m nitu, nnc chlo-
nde fixatve paste m appled 1n a layer the
thickness of which depends upon the depth of
penetration demred. If the mam mass of the
cancer has not been removed previously the
thickness of the applied layer may be 2 or 3
mm or more, 2 dose which often 1s suffictent
to penctrate the entire gromly detectable mass
within a twenty four hour interval (Fig 1C)
If the man mas has been exased previoush
the thickness of the apphed layer may be 1 mm.
or less. This dose s sufficent to penetrate ap-

# Obtawnable from chemical supply bouses such as
Fastman Kodak Company Rocherter N Y., Fischer

fc Company Piat Pa and Kay Fnes
Chemicals Inc. “New York, N Y

Cemosurgeal Techmie

1

/7



1t 18 more converuent for the patient to retum
in twenty-four hours. Familianty with the rate
of penetration to be expected from various
doses of the fixative acting over varous pentods
of ttme allows comsiderable latitude in the ar
rangement of treatment schedules.

The penetration of the fixative ako 15 af
fected by the type of tisue through which 1t
15 to penetrate. As previously stated keratin
strongly retards the penetration of zine chlorde.
For this reason the fixative does not apprecubly
affect the normal unbroken shin unless the ker
atin o very thin ag, for example, on the eyelids.
Fortunately, keratolyues such as dichloracetic
acid readily overcome this barner The kemtin
1n heavily keratlnized squamous cell carainoma
retards penetration to a mgmficant extent Sim-
ilarly, the mel 1n denscly pign d mela
nomas inhibits penctration, but to a somewhat
more lumited extent. Bove forms e partal bar
et to mnc chlonde so that the penetration may
be less than half as great as that in the adjacent
soft thsues The superfiaal compact bone 1s
more rewstant to the fixative than the more
porous cancellous bape. Cartilage 13 very read
ity penctrated by mnc chloride therefore 1t 1
necesmary to apply the fixative spanngly when
working on the cartilaginous structures of the
nose or ear m order to avoird excesuve destruc-
tion or unpecemary perforation. Muscle tisue
aightly retards the penctration of nine chlonde,
and this retardation 18 greater in a drrection
perpendicular to the muscle bundle than 1t u
#long the long axu.

‘The greater the vasculartty of the tisue the
less the penetration because the fomtive o more
rapidly carried away from the area under treat
ment. Thus, less fixation 13 expected m 1n
flamed tisues, n highly vascular neoplamms,
and m tssues adpcent to large blood vessels.
The reduced penetratton mn the immediate vi-
amty of blood vessels accounts for the fact that
bleeders not 1nfrequently are encountered dur
ing the examon of layers of fixed tmsue even
though the ncigon is made at a level at which
fixatzon otherwise o adequate.

The converse utuation also 13 true namely
that decreased circulation allows greater pene-
trathon because less of the fixative B carrled
sway from the ares under treatment. For ex

ample, the avascular scar tisue produced by
radiation with roentgen or radium rays 1 pene
trated much more yapidly and deeply then
usual. That this effect 1s in part caused by the
profound endartentrs produced by radunen i
suggested by the fact that scars produced by
trauma, burns or operations are not penetrated
as rapidly although they too are somewhat
more rapidly penetrated than normal twuc,
The penipheral arculatory impaument which
leads to gangrene in arterrosclerons, dubetes,
cte. abso renders the tissues more penetrahle by
the fimtive Some tusues such as fat and car
tilage arc naturally kess vascular than othen
and this, 1 part at least, accounts for the more
rapid penetration through these structures. The
action of the fixative on vesels which nrpply
bolated structures such as the nami als or tirc
helix of the ear may produce localred 1chemsz
with the result that penctratron may be exces-
stve in these structures if thu effect 1 not taken
1nto sccount and correspondingly smalier doses
used The vasocoustriction produced by the
adreaalin used n procaine 5ol

may cause accelerated penctration for an hour
or more. For this reason, and abo becawse it
may cause delayed scparation of the final layer
of fixed tovue, adrenalin ordimarily is not used.
Obviowly when 1t is realized that a Jess vascu
lar tissue may be encountered, it is necesmary o
reduce the amount of fixative or reduce the
length of time 1t 15 allowed to act.

Timues which readily become edermatous
when acted upon by the fative are penetrated
less because of the dilution of the chemieal by
the tusue flud. In cffect, the swelling of the
tissues Increases the datance the fomtive bas to
penctrate. Ths effect sometimes s useful as,
for example, 1n the treatment of lemons on the
eyclids where the lid edema and the chemons
puth the treated arca away from the eyeball
mdthmprovrdcmmm&rgmufﬂfﬂy
Firmly kit tisues as for example those of the
ﬁngcnlndt.boaeofmannotnwll and
hence are more readily penetrated by the
fxative which accardingly must be more spar

ly 2
u-‘g\gemn treated surface, obviowsly tends
to dilute or wash away the fratve chemscal
Lenons of the mouth, pasal cavity eyelids,
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Jarynx and vulva present techmical  problems
because of this diluton cffect. Some aalwvary
gland tumons produce so much saliva that the
fixative must be apphied at more frequent inter
vals to overcome the diluton effect of the
secretion. In anfected lestons there may be suffi
aent exudate to dilute the fiative and reduce
penctration.

The atmasphence humudity has an effect on
the penetration of the fixative if the occlusnve
dressing 13 not kept m place The effect vanes
with the lavel of the relatne humidity Since
nne chlonde 1 highly deliquescent, the fiative

Fm
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actlon If the dresung 18 lost inadvertently, the
drymg cffect of the air may be obviated by
spreading petrolatum on the lesion

The list of factors affecting penctration may
seem formidable  but with daily use of the
method 1t soon becomes second nature to inte
grate them into a determination of the correct
dosage for the Individual lesion.

Application of the Occlusive Dressing

The arca to which the fixauve has been
apphied 15 covered with a thin layer of cotton to

Fig 2 Examples of occlunve drenings used to hold the fixative in place.

becomes excendvely Liquified upon exposure to
the hurd atmosphere of the summer montha.
The dry atmotphere produced by arificial heat
ing 1n the winter tends to cause the paste and
the fixed tusue to dry to a hard man. Lesions
around the nares are especally prone to drying
becawse of the comstant passage of air over the
surface Both excessive hquefaction and ex
cesne drying can cause a reduchon of the
penetraton of the foaatne To avod the effects
of vanatons in humidity the dresangs must be
occlusive and must be applied m such a way
that they remain i place for the penod of

hold the paste i place. Thus, i turn, 13 covered
with an overlapping dresmng consisting of cotton
with petrolatum spread on the under surface to
make an artight closure. It 1 convenient to
have the cotton backed with gauze for the outer
covering, The dresing 15 securely fastened waith
waterproof adhesive tape. As the tape 1s applied
care 13 exeraised to follow the anatormic contours
an;l to allow for changes 1n shape if the area 18
fubject to motron (Fig 1D) In i the
dresungs should be no larger thzgﬂ:lc:;mr)

and they should be accurately and securel
placed (Fig 2) ’ '
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Annlgesra Durmg the Penod of Fixative
Penetration

Often no analgena 1 required dunng the
period in which the fixative is penetrating
through the timsues, but if the leston is large or
11 a scoittve aren an analgenc should be avail
able to the panent. Aspirin may suffice for mild
ducomfort, but more often a combmaton of
aspmn 10 grains (0.6 gm.) and codeme phos-
phate, 34 or 1 gr (30 or 60 mg ) 1 prescribed
for use at intervabs of two or threc hours
as npecded Equivalent prepamtions such as
codempiral may be preseribed but propnetary
preparations  contmmng  caffeine should be
avoided because they may cause insomma. Very
advanced lesions may necesuitate hospitalmation
of the patient so that adequate doses of mor
phine or morphine ke drugs can be ad
mimstered.

Excinon of the Finst Layer of Fixed Tisue

After the frative has been allowed to pene
trate for a sumtable penod of time the first
layer of fixed tusue 1 excised with a scalpel
There » po paun or bleeding because the incd
non is made through killed and fixed tisue and
not through the underlying viable tisue, If the
incson nadvertently n carried too deeply
bleeders may be ed but thesc arc
rapdly controlled by the appleaton under
momentary pressure of anall squares of gauze
impregnated with nnc chlodde fixative, Bleed
ing from larger vesels such as the superfical
temporal, labual or external maxillary arterres
requres the somcwhat longer application of
pressure, while bleedmg fram still larger vessels
may require suture-ligatures.

If there 19 sufficient cancer present after the
first excimon to be gromly by s
whitish color and 1ts friable consmstency (Fig
1E) the fixative s reapphed immeduately mnce
no systcmatic microscopic study of the aree
required  However vertically cut frozen and
paraffin secttons are made routinely for histo-
pathologic studies (Fig IF) The depth of the
reapplication of the fixatrve depends upon the
amount of cancer which 1 thought to reman.
If a large amount obviously is present, a thick

layer 13 applied but if only a small amount 1
expected the fixative s apphed mn a thicknes
Just sufficzent to allow the removal of speczmems
1 to 2 mm. thick for microscopac study

Excinon of the Second Layer of Fixed Thare

If during the excimon of the second hayer of
fixed tusue 1t 1 obeerved that no gromly visible
cancer 15 present (Fig 1G)  the pext step i the
systematic microscopic examination of the en-
tire area. This important part of the treatment
13 accomplahed by exasmg a layer of turue for
frozen sections, Dunng the removal of this layer
the tiwue s drvided into specimens about 1 em.
square, a nize which 13 convement for the tech
niuan to section and far the operator to
examune.

Mapping the Lemon

The arlgin of cach speamen of fixed tivue
1 Indicated on the leson by meams of mercuro-
chrome (merbromin) which shows up well
agumst the grayish white background formed
by the fixed tinue (Figy 1G {H and 1J) The
ongm of the specimens abo 15 indicated on 2
map which Is drawn on & pad of paper by the
operator or by an asdstant. The specrmens are

consecutrve pumbers on the map, and
ths order 11 maintmined as the sectlons are
made. In order to dengnate nght fram left and
supenor from nfenor dyes are apphed to the
cdges of the specimens. These colornng ma
terials adhere through the sectionmg procedures
and may be sten on the sections upon both
gross and microscopic cxammaton. The loca
tioms of the colored edges are mdicated on the
map by means of symbols as follows solid Lines
for red dye (mercurochrome) dotted lines for
blue dye (ordinry washing blumg which 1
soluble Prumuan blue or ferrous ferrocyanide)
and wavy lines for black (India mk) Usually
onentation is adequate when ope or two cdfe
are marked but not infrequently three edges
are colored. Often epithelium, cartilage or some
other dstngushing tisue structure serves to
indicate one edge of the specimen.

The shape of the specimem may vary con-
siderably but it 15 advimble to avord  very
urcguhrlhlpubcau:o{dndxnguofkmng
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some part of the spectmen duning the sectioning
process. The e of the specimens depends on
the nature of the tisucs. If the tissue 15 soft and
frable smaller specuncrs are tahen to reduce
the chanec of losing a portion of the specimen.
If the tisue 11 firm, the speamens may be as
large 23 2 cnt. square. The importance of com
plete sections cannot be too strongly stressed
because the 10ss of even a small cancer-contain
ing portion of a spectmen might be the cause of
recurrence.

Exammation of the Froren Sectrons

After the speamens have been removed and
the map of the lewion drawn the surface of the
wound 15 covered with moist cotton to prevent
excessive drying The patient then waits untl
the frozen sections have been prepared by the
techmician and exammed by the operator

As will be more fully deseribed 1n & later
chapter on mucrotechnic, the specamens are
placed upnde down on the microtome stage so
that the wader surface of the flat specimen 18
cut If microscopic examination of these sec
tions reveals cancer at any pomt, st 13 presumed
that the corresponding point in the immeduately
subpeent tissue on the patient alwo contsins
cancer

The scanning of the sections must be carmed
out systematcally 5o that no area 1 mussed
Some op x prefer to accomplssh thus by the
use of a mechanical stage on the microscope,
but with expenence 1t I possible to scan the
sectioms a little more rapudly and just as ac
curately without this device The wsual pro-
cedure 15 to begin with a sweep along one edge
and then go back and forth in hines paralie] to
thy edge until the entire specunen has been
exaammed The low power objective ordmarily
1 weed, and f the sechon 13 ntact, 1t takes but
a few moments for & thorough examination If
the speamens have been frable a part of some
of the sectiom may be nusung, In this case it
15 customary for the technician to place several

prcees of tissue on the slide so that the operator
may prece together a complete picture of the
section,

At areas of cancer are found their location 1
marked i red penal on the map (Fig 1H)

Reapplication of the Fixauve to the Areas
of Cancer

The fixative 19 reapplied only to the arcas 1n
which cancer has been demonstrated micro-
scopically (Fig IH) This lmutation of treat
ment to the canccrous areas is an important
feature of the method because by virtue of ity
essentially selective destruction of the neoplasm
13 postible

The individual areas to which the fAxative
has been apphed then are covered with cotton
and the entire leston agaln 1 covered with &
petrolatum-spread  gauze bached cotton dress-
ng

Excision and Microscopic Study of
Subsequent Layers

After an interval which may vary from a few
minutes to forty-cight hours, a layer of fixed
tusuc 13 excsed from the treated areas (Fig
1]) 1f the frozen sections mdicate that these
areas still contain cancer another application of
the fixative may be required. Sometimes, many
more apphcations and excisions arc necessary
before the entire area becomes free of cancer
As will be ponted out repeatedly external nco-
plasms often send out slender outgrowths into
the interstices of the surrounding tisues and,
snce thesc often are not clmcally detectable
therr sure eradication can be accompinhed only
by the microscopically guided excmons which
chargctenze the chemosurgical method

Cancer tisue ordinanly 1s readily recognuzed
under the microscope, but 1t 13 possible for an
inexpenenced operator to confuse the terminal
extensions of a cancer with such pon-neoplastic
structures as sweat glands sebaceous glands,
salivary glands, collections of leukocytes, hair
follicles and obliquely-cut cpiderms (Fig 3)
With expenence gamed from the comstant use
of the method however such difficulty s rarely
encountered.

If the capcer extends deeply imtrumenns
O‘l.htrlhlnthcﬁfduurylcllpdﬂ'bdfOfCCp!mzy
be required. For deep excavations the scalpels,
forceps and sassors should have long slender
handles. Usually the flat layers of tusue can be
exased from deep leadons wath straight knrves
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but occasionally blades with a bend approxd The mnvasion of bone by the neoplasm wsually
mately one centimeter from the tip are helpful 1 manifested by pithng and h

Detachable blades may be bent by holding the  which Is grosly visible, If there s doubt, how-
tup with a plers while heating the adjacent  ever a layer of bone may be removed with a
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Fig 3 Froren sections which exhibit non-neoplastic structures that may be mistaken for cancer
expenenced operator (A) Collections of lymphocytes and plasma cells which dmulate bami cell ard-
noma. (B and C) Obliquely-cut rete ridges, harr folliclcs and sebaccous glands which smnulate squaions
cell aarcinoma (D) Obliquely-cut rete ridges (upper right) which are to be
cell carcinoma (lower and left) (E) Small vesels with perivascolar infiltratc and (F) mwl mucoml
zhndawhld:ue:nbedim:xuinhcdfmmhu:laﬂmdnom&

meta] with a fine gas flame For the removal of chndandfmmamm:dcmngm&d
bone, roogeurs are used if an adequate grap mrcrotome knife which 1 kept for this purposc
can be secured otherwise, a chisel and mallet Decakafication before 1 ordimarily 1
are employed. toodmvwbcpn:ucn.l.oftmuupoaﬂ:kw
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mahe froren sections of small bits of soft tussue
removed from croded portions of the bone to
determmne whether the crowon is beng pro-
duced by cancer or by some other procens,

If a large vesse] has been entered or closcly
approached during chemosurgcal treatment, it
1 advisable to place a suture-lgature around
it to avord hemorrhage when the final layer
of fixed tssue begins to scparate, Viwal or
palpable pulation usually indicates the pomnt at
which the suture 15 needed Occasionally, the
igation of an artery proxamal to the lesion is
mdicated

When a cancer frec level 18 reached (Fig 1)
there remaims a thin layer of fixed tusue which
unally n kept covered with double thickness
petrolatum gauze to obviate the drying effect of
the air Often the dresung 1 left 1n place until
the pauent returms several days later for re
moval of the final layer of fixed timue. Some
times the patient, a relative or the family phy
ncan 1 instructed to replace the dresings as
necestary He s told to clean the slin around
the wound with 2 cleaning flmd, such as carbon
tetrachlonide or bennme, to remove the oil of
the skin so the adhenve tape will sbck. The
petrolatum 13 spread on a layer of gauxe and
thy 1 placed agamst the Jenon If the wound
presents An excavation, the depresmom s filled
m with cotton. Finally gaure s placed on the
surface and the whole 1 taped m place Clean
but not nceessanly stenle technic 18 used. The

tussues are quite rewstant to infection

If the lewon 15 wrmall or if 1t i located m an

arca where a dresing 1 difficult to keep on
such as on the Iip the lenon may be Ieft un-
covered. A smalt amount of petrolatum may
be applied to prevent excesive drying and
shnnkage of the final layer of fixed tisue

Removal of the Final Layer of Fixed Tissue

Several days after the completon of active
chemaosurgical treatment the final layer of fixed
tusue becomes loose so that 1t may be removed
by chipping the remaming adherent strands with
sharp-pointed  sasson (Fig 1K) A fixatlon
forceps wath a sermted grasping tip 1 useful for
holding the tisuc being removed Usually thus
procedure may be carned out without the ne-
cemity of a local ancsthenc. At times, how ever

a tensitive nerve may have to be cut to free the
layer of tmwue and in such cases the injection
of a small amount of procaine 11 dewrable.
Sometimes the application of a pledget of
cotton soaked in 10 per cent cocane to the
senmtive area provides sufficient anesthena

If large veascls have been encountered 1n the
course of treatment these may be opened dunng
the removal of the final layer of fixed tusue
If the blceding v moderate, oxycel cotton may
provide adequate hemostass, but 1f the bleeding
18 active a suture higature may be necessary

If the lemon 15 not large and no complications
arc expected, the final layer of fixed tissue may
be allowed to separate spontancously This i
commonly done i the patient hves a long
dustance from the chimc, If there 18 a possibility
of active bleeding or sf there are structures
such as carnlage or bone which must be 5
moved, the patient 15 requested to rcturn to
the chemosurgeon or to report to his famuly
physictan to whom 1s sent a note contaming
mitructions regarding the care of the leson.
If there u» any pombility of hemorrhage from
mall vessels, a supply of oxveel cotton may be
provided apd the patient iwmstructed as to its
application under pressure over the bleeding
pomnt.

Factors Affecting the Time of Scparation

The final layer of fixed trstue stparates more
rapidly 1n timues with a looss connective tissue
stroma than in those with s deme fibrous frame
work. Thus fixed tssue separates rapidly from
the hip (average 4 4 days) and from the eyelids
(average five days) while from the back,
scparation 13 very slow (over ten days) Inter
meduate rates of separation are exhibated by
other arcas such as the extremuties (average
ux days) the face and head (average 6.3
days) and the eans (average seven days)

If the main mass of cancer bas been sur
geally removed and a relatively short period
of chemosurpical treatment has supervened,
scparation requiras one to three days longer
If adrenalin has been added to the pro-
cane solubon used for focal anesthesia the
rate of scparation 18 retarded satill further
Somehow the chemicn! inflammation produced
by the prolonged use of the fixative serves to
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tharten the tune required for separation, per
haps by stmulaton of the formation of the
antolytic enzymes concerned wath dissolution of
the tissues at the hine of scparation.

Fixed cartilage and bonc are not thrown off
as rapidly as the fixed soft tisues. Usally
cartilage must be removed at the appropnate
level by means of a scalpel or scusors m order
that granulation tisue may grow across and
epithehration proceed unhindered. A libe of
demarcation forms between fixed and unfixed
bone in two to three weeln. When this occurs
the layer of fixed bone may be grasped with a
forceps or a rongeur and by means of a rocking
motton hfted off as an intact shect. By the time
scparation occurs, the underlymg bone i cov-
cred with healthy granulation tasue.

Tendons, hgaments and other densely fibrous
structures arc not rapudly thrown off by the
tumues of the body and therefore, they must be
excised so that rapid healing may take place.
However if 1t is desired to preserve the func
tion of a tendon or hgament, the structure may
be left intact and even though it has been
killed and fixed by the zinc chlonde, it will
remam functhonal after 1t has been brdged
over by the granulation tissue and skm.

Timues which have received large doses of
roentgen or radum rays are apprecisbly sdower
to scparate than the corresponding normal
tusues. This slowing of separation © most
striking in the case of bone which may require
two or three months instead of the usual two
or three weeks to scparate, Sometimes mradi
ated bone » 50 slow to loosen that it 1 neees-
wmry to foreibly remove ay much as posible
with a rongeur or chisel so that islands of
granulation tusue may form. Intervening frag
ments of fixed bonc may be removed later or
they may be allowed to cover over with granu
lation trssue and epithehum. In the latter case

of bonc may pwh through to the
surface after the elapse of months or years.

Fortunately the twmucs adjacent to those
killed by ainc chlonde are not damaged henee,
the fixed tusues arc thrown off relauvely
rapdly By contrast, ussue killed by heat re-
quires twice as long to scparate, while toue
h]lcdbyrom'{enorrnd.mmny:mqmrum;ny
times as long to demarcate from the adpacent

viable trssues. Apparently, the reactivity of the
tisucs beyond the level of actual necross »
mmpaired by the action of heat or rradunon,

After-care of the Wound

The granulaton tmsue exposed as the fimal
layer of fixed tusue sepamates » remarlably
vascular and » highly renstant to nfection. The
lesion at this stage ordmanly n dressed with
scarket red omtment mopregoated gauze. Thas
dreming matermal 15 2 modification of that de-
scribed by Bettmant The owntment which s
used to impregnate the gaure connsts of the
followang

Oxyquinalize suifate 25

Chiocbatano! (chboretone) 100
Scarlet red 250
Anhydrous woolfat 1300
Petrolatum 3000

The oxyquinoline sulfate 1 dissolved 1n 200 cc
of hot water and added to the melted woolfat.
Thus in turn Is added to the meited petrolatum.
The chlorbutanal 15 dissolved 1z 100 cc. alcohol
and added to the muxture. Because of the heat
the alcohol evaporates. The scarlet red powder
is wetted with some of the mixture to allay the
dust and then 1 stirred in and mrxed in 2
racer until the omtment 1s nearly solid. The
sterilired strips of two-inch fine-mesh gaure are
cut mto sx inch lengths and rmpregnated by
placing them in a 3 X 8 inch pan 2nd coverng
them with the owntment. The pan of stnps 15
warmed Just enough to cause cven permeatron
through the gauze.

This dresang matenal has proved quite sty
factory dunng the fifteen years it has been m
use 1n the Chemosurgery Clink, It provides
mild puc and hetic effect mn add.
to a shght but defimte sumulation of epatheliza
tion. The contaned amtment prevents sticking
to the granulation tte except in the occa
slonal case 1n which the granulations are exces-
sively wet. In the latter event there may be 2
tendency far same of the fibers of the gawrr to
be incorporated 1n the granulation tisuc unics
they arc removed. Ocrasomlly under similar
arcumstances, partrcles of scarlet red may be-
come cmeshed 1n the granulaton tssue pro-
ducing a tatoo which may requre several
months to absorb. Another complication winch
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11 observed once in every four or five hundred
cases 18 2 drug hypersenntivity which is mani
fested by a weeping dermatis in the immediate
viamty of the lesion. This reactron subsides
promptly with the use of boric acid compresscs
As a rule senutivity reactions occur In €ases 1n
which an excessive amount of the gauze has
been used over a prolonged period of time For
thus reason the gaure should be cut to the exact
wre of the area of the granulation ussuc only
one thickness of the gaure should be applied
and 1t should be discontinucd as soon as healing
1 complete.

The dresung which is applied over the single
layer of scarlet red gauze, comauts of gaure or
of gauze backed cotton. Mild pressure on the
healing surface 15 benefical. If there 1s a depres-
non 1t 13 lined wath scarket red gauze and then
packed with sterile cotton to provade even pres-
sure over the granulating surface. Scarlet red
gauze shoukd not be applied to areas in which
foxed tsue still 15 adherent because 1t whibits
the enzrymes which effect separation of this
tusue,

No dresangy are vecessary for small lenons
Tt is sufficzent to apply an aqueous solution of
mercurochrome to provide a protective, antt
septic crust. A dry gaure drening may be ap-
plhed f deured for cosmetic purposes or for
protection of the clothes. Prepared dremmngs
such s Bandauds often are useful for thus
purpose.

Ocaanonally the granulation tisue becomes
clevated above the level of the sk If not
removed this exuberant tisue can delay healing
and lead to excemve scar formation. Cautenza
ton with a slver nitrate stuck ordmanly
sufficient,

Defects produced dunng ch greal treat

here concerning the chemosurgical techruc 1t
may be thought that the mcthod is unduly
involved and ume-consuming  Actually, the
treatment 13 completely practical and i a well
organired climc 1t can be carrted out in far less
time than it takes to tcll about 1t. Although a
certain amount of meticulous attention to detail
18 an unavoidable dsadvantage, the increased
reliability, the conservatnm and the low nsk
arc compematory advantages. Some of the
details of treatment have only been mentioned
but they will be elaborated in the text and 1n
the decriptions of the figures in subsequent
chapters.

Plastic Repair of Defects Following
Chemosurgreal Treatment

Occastonally arcupstances warrant an um
meduate plastic repair For example 2 defect
through the lower hip might cause downward
retraction of the lip and difficulty 1n eating un
less the defect were immeduately repaired with
a flap (Fig 31) Or a large leston of the fore-
head and scalp might require too long to heal
and mught cause upward retraction of the eye
brow This could be avaided by the apphcation
of a split thickness graft (Fig 12) Often the
certunty of removal made pomible by the
microscopically controlled chemosurgical exc
uon of the cancer qustifies earhier repawr than
otherwiie would be conudered safe. However,
if the cancer has recurred n scattered sites after
previous surgical or radiation treatment and if
there 15 connderable likelihood of other outlylng
dusconnected neoplastic foar being present, it o
advisable to delay the repair until it 15 felt
certain that there will be no more outcroppings.
Fortunately if there 1 to be a recurrence after

ment quickly fill m and epithchiration s sur
priungly rapid. Because of this prompt healing
the resulting scars arc soft, pliable and much
less noticeable than one would expect (Fig
IL) On the slin the scar remains pmk for
scvernl weeks and then gradually fades out to
approumately the color of the surroundmg skan.
On mucosal surfaces the sear §s covered wath
mucond which often makes 1t invisible except
upon blanchmg by pressure,

From the considerable amount of detaul given

h mgical treatment 1t becomes manifest
quite promptly It u not bumed deeply under
an incisional scar as may be the case following
surgical excison nor 1 1t entrapped 1n a dense,
atrophuc scar as may be the case follovang radi
aton therapy Accordingly a penod of delay of
X to twelve months usually is sufficient.

Surgical Excinon with Microscopic Control

For certan small lesfons 1n ntes where the
wound may be closed readdy with sutures 1t
may be expedient ocrasionally to assure com
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plete removal by the ute of frozen sectioms
through the under surface of the excised spea
ment. A map 11 dawn on a pad of paper to
thow the orgin of the specimens the same as
mn the chemosurgreal technle. The wound may
be left open, perhaps with the sutures mnserted
but pot tied untl the sections have been ex
amined. Then of cancer u revealed another
layer may be excued from the involved area,
and the procedure repeated untl a completely
cancer free level has been reached Thus technic
is suitable for small nodular basal cell car
anomas where there 1 relatively little chance
of spreading the neoplastic cells through the
incuon. However 1t b not recommended for

lesion has healed, a regional pode diwecton
1n order

Prophylactic dimectlon of regional nodes
occasionally 15 indreated if the nze and degree
of malignancy of the primary leston are muf
ficlent to suggest a strong pomibility of me-
tastass. The microscopic appearance of the
primary necplasm may give some indication of
the posibility of metastans by such details as
the degree of anaplama the wre of the cels,
and the thickness and integnty of the walls of
the blood vessels and Iymphatics. Other factors
such as the amount of motion of the promary
ste and the type of the peoplasm also affect the
degree of likelihood of metastans. A mote com-
plete tion of the vanous factors which

anaplastic basal cell carcinoma or for 5
cell caranoma and 1t 13 absolutely contrain
dicated for lemons 1n whrich melaroma 1
suspected. Since the fresh tmsues are much
more ddficult to handle and to section than
tisues which have been fixed in mtu, the pro-
cedure i limited to small discrete lemons. At
this point It may be mentioned that the use
of representative sections of the peniphery of
exased speamens iy not a pew practice, ™%
but such incomplete appranal of the penipheral
tusues cannot approach the degree of relability
that may be attained with complete sections.

Care of the Regional Lymph Nodes

With squamous cell carcmoma melapoma
and sarcams the posibiity of metastans must
abways be kept m mind.

Enlargement of regional nodes may ugnify
metastans but it also may be produced by
lymphadenitn, If the nodes consut of definute
hard mages, the diagnons of metastass may
be quite obvious and dissection of the node-
bearmg tissues clearly is indicated. However o
the nodes are gnall and not very bard and if
the primary ledan 15 small and not very highly
mahgnant, there may be conunderable doubt as
to whether the nodes are eancerous or dmply
nflarned. In such a casc it may be justfiable
to delay the node dissection and observe the
patent for a few weeks. Of course the patient
must oot be lost track af and if he does not
return as directed he must be traced and
persuaded to return. If the enlargement persists
unchanged or increases after the primary

play & part 1n reaching s decuon regardmg
prophylactic dmsectons n dmcused 1o subs
quent chapters

Dissection of regional nodes ordnarily n
surgical procedure but occasronally nodes arc
so stuated that chemosurgical excmon n 10
dicated. Examples which may be cited are (1)
1 case of mub Nlary node of
squamous cell carcinoma wth firm fition to
the mandible (Fig 120) and (2) a case of
preauricular node metastasis of melanoma with
invasion m the vianity of the temporomand:
bular joint (Fig. 152) Sometimes the nodes m
one regn may be removed chemomurgieally
and those in another region may be removed
surgically Thus, m the second case just ated,
the patrent was referred for surgreal dmsecon
of the cervical nodes becawse these could not
be removed chemasurgically on account of the
proxmity to the carotid and jugular vesscl.

Ohservation of Patients after Treatment

It Is routine 1n the Chemosurgery Clmee to
follow all patents who have had cancer for st
least five years, This practice serves two mam
purposes  first, any recurrent or metastate
focus i pramptly recogmred and treated and,
second, significant statwtical data as to the
efficacy of treatment 15 accumulated. In addr
tion, thes practice often permuty early recognivon
of other newly-developed primary lesoms.

No fixed routhne for check-up visdty 13 fob
lowed Rather the observation schedule it in-
drrduatired for cach patrent. I the patient
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has had a small or medium steed, uncomplicated
basal cell caranoma he usually u asked to re
turn 10 nix months, However, if the patient has
had a squamous cell carainoma he usually 13
atked to return 1n three months. Patients with
large complicated lesons might be asked to re-
turn 10 one mwonth or even less. In addition,
the patients are acquamted with the manifesta
tions of recurrence or metastass, and they arc
mstructed to return at once if such symptoms

cure because there 18 no way of ascertaiming
what thc outcomc would have been if the
period of observation had been five years. How

cver, if the patients of this group had not died
or had not been lost it 1s likely that the rate
of cure would have been at least as high as that
calculated for the determinate group

General Indications for Chemosurgery

arse. As tmme pasmes without evidence of re
currence or metastasls, the intenals between
cheek up vimts are ncreased to six or more
months. If the patient must come from a long
distance his progres 1 followed by corre-
spondence with hum or his family physictan,
Sometimes, conmderable  detective  work s
nccessary to trace migratory patients and to
determine  the camse of death of decrased
paticnts.

The determinanion of the rate of cure aiter
five yean 1 made from the results obtaned
n the “determinate” group of cases. Thus group
includes the unsccessful results {patents dead
as a result of cancer patients with cancer Jost
from observation, and patents lhving with
cancer) and the successful results (patients free
of ancer for five years or more) Not
cluded 1n the determination of the curc rates
are the “indetarminate” group of cases which
mcludes the panents who died of other causes
without recurrence of the cancer and the
pauents who were lost from observation with
out recurrence. These indeterminate cases are
excluded from the calenlations of the rate of

The ch gical technic 15 indicated for
most cancers on the external surface of the
body It also 1s Indicated for many cancers 1n
cavities accessible through normal  artificial
or pathologic operungs if technics can be de
vised to hold the fixative preparation in place.
Thus most caranomas, melanomas and sar
comas of the skin arc mamenable as are neo-
plasms of the lips, oral cavity salvary glands,
nasal cavitics accesory mnuses, larynx, vulva,
vagina, penis and anus. Cancer of the breast,
though an external leson 15 not amenable to
chemosurgical treatment becawse of the mode
of lymphatic spread which necesnitates radical
mastectomy an operation best carned out with
the usual surgical technicx. Local recurrences
following mastectomy however often may be
treated advantageously by means of the chemo-
surgical method. This list of indications 15 not
pecessarily exhaustive and other uses for the
techmic are bemng found constantly

Cancers affecting vanous regions of the body
exhibit indrvidual charactenshis and responses
to treatment. Accordingly the chemomurgical
treatment as it relates to each aren 1 discusted
in the chapters which follow

Chemosurgical Technie




CHAPTER 3

Carcinoma of the Face, Scalp and Neck

ANCERS of the face, scalp and neck™

arc consrdered as a separate group be
cause they are located on regularly contoured
readily accessible surfaces where treatment oo
less complicated than on the irregular circum-
onfical surfaces presented by the nose cam,
eyelids and lips which are dmscussed m later

Pt
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microscopl
lation tissue after separation of the fimal layer of fixed tume. (E) Healed ledon. There was Bo T&
currence after 2 years

chapters. Reflecting the relative paucity of
complicaons  mmet dunng the treatment of
carcinoma of the face scalp and neck are the
excellent therapeutic results as mdicated by
the statstics grven at the end of ths chapter

Forchead, Temple and Salp

The relatvely thin layer of soft togues
stretched over the unyrelding cramum m the
regions of the forchead temple and scalp scts
these arcas apart from other regions of the
face. Perhaps partly as a result of ths dis

\‘S

Fig 4 (A) Baml cell aracoms, recarrent
after roentgen thenapy (B} Fixed tare
after the three microscoplcally controlled

proved extent. (D} Gramo-

pcumonut’thz:timm,thn:cmcerll-u'-'-‘lﬂe
regions cften have a tendency o spread more
extensively 1n & penpheral rather than in a deep
direction. This type of spread i most common
among the more highly yvasve basal cell ear
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anomas which often exhibit a drstinet affimty
for the dermus and upper subcutancous tivsue

The tendency of basal cell carcinoma to
spread In 2 penpheral direction
greater than on the forchead and on the ad

13 nowherc

from one lesion to another, and 1t even vancs
10 dufTerent sectors of the periphery of the same
leslon (Figs. 5 and 6) Previous rradiation often
accentuates the tendency for smlent penpheral
spread beeause 1t may allow superficial healing

Fig 5 (A) Banl cell aarcinoma, apparent size 31

X 51 mm. {B) Granulation tisue af:
::‘Jml:zdns?‘{f;: n;r:e(g?c;‘\: chrmosmgr:gc:l excisions revealed penpheral utcn:n::] z:mi\zlg
hu;lxjﬂ:;uun in the width of the “dlent” 10ne at dlﬂc:\z: pordﬁ ?f::];;‘;m .?%KS}":I mﬂ.‘lm
[ g invasve strands in dermus. (E) Healed lenon. There was no mﬁngcc -faer ﬁo\‘r yean.

jacent scalp and temples. This peculiarity ma
be exhibited by relatively small }cuon:y(l-'ig
4) but 1t s more stnking as the lesions become
larger (Fig 5) The amount of “mlent” ex
tenwon 1nto the dermus vanes considerably

wihile the cancer continues to spread 1n the
deep dermus and subjacent subcutancous con
nective tisue (Fig 6) With the
penpheral
spread being so unpredictable the microscopic
control afforded by the chemosurgical technic i

Caranoma of the Face Scalp and Neck
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mvahable. In many cases the central part of
the lemon may become cancer free with the
il excion while some portions of the
peniphery may not become free of cancer unul
many more layers have been excmed.

Some carcinoomas mn this region imvade to
the superfical fasca and then spread pe
nipherally in the lumens of the lymphatic vesels

tend for many centineters along the pedosteum
formmng a thin sheet of cancer which cannot
be differentiated from the underlying cramum
ather by groms visualzation or by palpation.
In such cases the overlymg skin abo must be
sacnificed except umofar ay the pertosteum can
be removed by undercutting

Although the tendency to spread penpherally

(C} Granul

Fig 6. (A) Basml cell cardnoma, recurrent after electrodesncanom
and two courses of roentgen therapy (B) Lenon at completon of
chemosurgical exclnon in mine microscoplaxlly controlled stages. The
wide and frregular penpheral extension conusted of slender strands of
highly invasive carcinoma located almost exclusively In the dermms.

tasuc after jon of final layer of fixed tmue.

which form a plexus at ths level (Fig 7}
To get at thss layer some of the overlying skun

proached 2 certun amount of undercutting
may be dooe to preserve as much of the over
Iying slun as ponible.

QOther cartinomas mvade to the periosteum
and then extend perrpherally along thus struc

ture. In some cases the peoplism may ex

(D) Henled lesion. There was no recurrence after frve yeans,

1 more characterstic of the highly meame,
basal cell carcnoma it alio may be exhibited
by squamous cell carcinoma (Fig 8) Whie
dlehtterq'pcofmmmnnumdhdwm‘
have any particularly selectre affintty for
dermn, lymphatic pl or per 1t
spread may be predammpantly centrifugal be
cause barmiers to vertical extenslon are fmposed
by the galea aponenrotica, the penosteum and
the cranjum. These barriers are mose effectrre
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agaimt carcinomas with a low degree of
mabgnancy than they are agamst those with
2 higher grade of mahgnancy

Some highly invanve carcinomas may crode
through all of the layers covering the cranium

sany In the process of removing the periosteum,
however, a thin layer of bone unavordably 18
killed by the ficative In two or three weeks
this thin sheet of fixed bone becomes demarcated
from the underlying bone so that it may be

bl

Fig 7 (A) Basa! cell caranoma that had recurred in the central and perlpheral portions of a graft The
B) Ph

peripheral recarrence (arrow) was not clincally &

graph of frozen section showing

fmvanon 1n a fymphauc plexus located in the fasca just superficial to the galea at the edge of the graft.
¢Te Wat Do recurtence when the patient died of other cames after three yean.

m a relatively short time while some less in-
vastve cancers may reach the eranum only after
a long penod of slow growth (Fig 9) In
aither event the required exposure of the skull
may be accompluhed readily and safely by
means of the chemosurgeal technic.

In the absence of gromly vmible pitting or
honeycombing of the outer table of the cranrum
no further apphication of the fixatve is neces-

Lited off by meams of forceps, rongeur or
chisel,

If pitang of the bone 15 gromly visible the
abnormal area may be investgated micro-
scopically either by means of sections of the
soft tusue dug out of the depresmons in the
bone or by means of sections of the bone 1tself
In the latter case the speaumens umally are
removed wath a chisel Frozen sections of small

Carcinoma of the Face, Sealp and Neck
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Fig 8 (A) Squamous cell carclnoms, grade 3 (B) G tissues after ot ical exasion. De-
spite the wide periphenal fmvolvement the penicranfum was not affected. (C) Healed lenon. There was
no recurrence after five years.

Fig 9 (A) Bam! cell carcinoma of twenty two yean daraton. (B)

Lenon after chemosurgical excrdon. The arex of bvaded peri

canunm was 2 cm 0 dameter (C) Photomicrograph of the rela-

tvely tve besal cell c (D) Healed lesion. There

was o recorrence when the pabent died of other cawses after three
yearn
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of bone may be cut with an old micro-
tome blade which s reserved for thus purpose
However frozen sections of large arcas of bone
arc unsatsfactory and 1f such sections are
nceded the tisucs may be decalafied and
paraffin sections made Particular care 1y re-
quired 1n the microscopic Investigation of suturc
Ies and of foramens because these arc yones

of reduced redstance to neoplasic mvanon.
Bone provides such a good barner to the -
vagon of cancer that penctration of the full
thickness of the cranium occurs only when the
necoplasm has become rather advanced,
Penetration through the cramum wath in
volverrent of the meninges and bramn x a
serous complication but not necestarily a faml
one If the chemosurgically produced operung
through the cramum is larger than four cenn
metery in dameter 1t 1 dificult to control the

softening of the cerebral tmsue. Thi 1 par
ticularly the case 1f the presence of carcinoma
makes 1t necessary to continue chemosurgical
treatment peripherally n the dura. Therefore,
in such cases the surgical removal of the area
en bloc with closure of the defect with a flap
may be the preferred procedure provided the
surrounding tssues have not been damaged by

Fig 10 (A) Squamons cell carcinoma, grade 3 which had recurred
after adium and electrosurgical treatment. (B) Lemon after chemo-
surgiaal excufon. The neoplasm had eroded through the bone and
bad 1nvolved the mucoma of the fromtal simus over an area 2 cm. 1
diameter (C) Healed lesion after sx months, The opening into the
s was lens than | mm. m dameter (D) Healed lenon after one
year The mnus was covered completely There was no recurrence

after four years

wradiation. Smaller areas of cranum and the
underying membrane and cercbral tisue may
be removed chemosurgically with safety 1f the
lexion 15 located over a non-essenual portion of
the brain as for example, the frontal lobe.
However the removal of portions of the motor
arca may lead to spastic paralyns and focal
epileptic mandestations while a relatrvely small
opemng through the eribnform plate of the

cthmord bone may lead to extemive encephalo-~
malacia and death,

(Arunmohhc!-‘acc.Smlpmdl\cr_k
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Followng chemosurgical treatment of lesions  The resultant soft scar may pulsate Dotreeably
with intracranial extensions the final layer of at fint, but as the fibrows tusme contracts 1t
fixed cerebral tusue, along with the fixed pulls the tusues of the scalp tightly over the
memunges, scparates in about nix days. Shortly defect and the pubation become less evident.

Fig 11 (A) Basal cell caranoma of twenty-slx years duraton. It had recurred after several exchnons and

many roentgen my treatments. (B) Granulation teste and exposed cranium after chemosurpical excinon In

maltiple microscopleally controlled stages. The neoplasm extended in the dermus far beyond the climally

detectable hmits. In the Iarge central area the cancer invaded 2ll of the layens of the scalp and in sevenn!

arexs the bone was lightly croded. (C) Healed lenon after two year. The skin was unstable and slight

trauma caused mall ulcers as shown here. Therefore, a flap was shifted from the oppodte nde of the salp
by Dr W Slaughter There was no recurrence of the cancer after five years.
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Fig 12. (A) Squamous cell caranoma, grade 1 mmdgﬁ!emymoldh:ywhohadmlncdﬁmbum:

the forchead and scalp five yeans before, (B} Gramul: thesue at pl of (C) Spllt thu

nem graft applied without a wauting parlod by Dr F Bernard. The graft prevented scar contraction and up-

wnn'lr\et:rlcmmuft_heeynh'm-wIJ\]::![::U.duott:d:ua.cn.Lrean.-cv:r:rrel:ltDm:.‘\lle\-dncl:y:levi:lﬁpedltthelﬂﬂﬂ‘-I

edge sveral moaths later The nodule was chemosurpically cxchied and there was no farther recamrence
after four yean.

thereafter granulations form on the surface Thus far no attempts have been made to corer
of the cerebral e and eputhelization procecds  the cranial defects with metal or plasne plates
mpidly Stnct aseptic precautions are ndicated Neoplasms located over the frontal sinwes
durmg the period of separation and healng  may erode through the bone and lmvade tbe
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unws mucesa {Fig 10) If most of the himng
u wvolved 1t may be advisable 1o remove all
of the mucosa 3o that the wound becomes
covered with akin instead of mucesal e
thelnm. However 1 the mvolvement of the

head templey and sealp  the chemosurgieal
wounds heal with the formation of scars which
arc soft, smooth plable and of good color
However lestons over ten centimeters in diam
cter ordinanly should be covered with sphit

B Cc

Fiyg 13 (A} Raml cell cacanoma which recurred after treatments with causties and roentgen rays. (B}
Granulation tiuxre after chemosurgical exason. (C) Healed leaton. There was no recurrence after five
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Fig (4 (A) Squamous cell caranoma,

grade 1 Ith.dmsenlnn.dnccou:cyuofmemyynn

duration. (B) Healed lenon. The bairlems area 1 cton
small because of scx
1o recurrence after 7 years oo There was

mucoa is houted only the affected n
removed. Olten the defect will dmn—
wneowly (Fig 10C D) but of not a repar
may be requuired.

Because of the even peripheral tension ex
erted by the tutues around lessons on the fore

theckness or other grafts as soon as pomible
If thu 1 not done, the contraction of the scar
over the unyieldmg cranium prevents adequate
vasculanzation with the result that the over
Iyng epithebum may be unstable and unduly
subject to traumatic ulceration (Fig 11) Large

Carcinoma of the Face, Scalp and Neck
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lestons located qust above the cyebrow also  13) Lesons on the sealp if not too large,
should be covered with a graft to prevent should be allowed to heal by second intenton
undue upward retraction of the eyebrow as  because the contraction of the scar conuderably
scar contraction takes place (cf Fige 8 and reduces the ure of the arca of baldness (Fig.

Fig 15 {A) Basl cell carcinoma which began on the scalp and extended into the postaunicular
mlan. (B) G latton tisnue after ch gical exculon. The cancer invaded farther than
expected into the sulces and at the superior edge. (C) Healed leslon. The soft mmooth scar
contracted to a fine linear scar parallel to the sulcus. There was po recurrence after five years.

Fig 16 (A) Basml cell carcinoma which had recurred after radium treatment. (B) Lesion at completon of

chemomrgical treatment. Note that the deepest fvolvement was mder the post-radiabon scar Al note

the wide peripheral extennon, especially 1n the upper half of the lenon. (C) Healed leslon. There was D0
recurrence after five years.

12) Lesions 1n the mudline of the lower fore  14) Postauncular lenons of moderate nr w;d
head however do not require graftng because to heal with a fine linear scar parallel o
they heal with remarkably little tendency to  postauncular sulcus (Fig 15) and even Large
draw the adjacent tusues out of shape (Fig  larons heal with scam that are nonotcesble.

hhl}gnnntTnmonobeeSldnnndOtbdAoccﬁiblcSmchn’c
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Becawse of the underdying temporal fossa, maxllan bore In one casc a highly invanve
the temple 18 more subject to deep invamon by bawal cell carcinoma followed along the
cranoma than are the forchead or scalp  penosteum of the zygomatic arch to the medial
Not infrequently the carcinoma invades to the orbital regron Many of these lregular ex
temporal fascia and then spreads for a con  tenwons arc not 1mtinlly detectable and it is

- - > -

Fig 17 (A} Basal cell carcinoma with extennion wito the outer canthal reguon. (B) Granulation tume and
expored outer rim of orbit {ollowing chemosurgical exanon. (C) Healed Jemon. There was no recurrence
when the patient died of other causes after four years.
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Fig 18. (A) Squamous cell carcinoma, grade 2, which had recurred after trearment w2
th canstics. {B) G
ulation tissue after chemosurgical exanon. There were two chimeally undetected m(grmczthx : l(h::)dcr:i
at the upper edge. (C) Healed lenon. There was no recurrence after six yeary

dprahl

dutance peripherally i thls tisvuc
without mvadmg the underlying temporals
muscle. Occanonally the carcimoma extends
downward under the rygomatic arch to the
coronoid procesy of the mandible or to the

only by means of repeated mucroscopically con
trolled chemosurgical exaisions that they may
be located accurately Even fairly extensive
lesons fill in and epithelze rapldly with re-
markably good cosmetic results (Fig 16)
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Caranomas which invade the outer canthus
may causc some lateral traction on the eyehds
but thus 1 of relatively little consequence exther
from a cosmetic or functiopal standpomnt (Fig
17) Smaller lesions heal with barely wisible
scan (Fig 18)

In some patents the superficial temporal
artery pulsates strongly in the temporal region
and if such a vesel 13 nterrupted or closely
approached dunng the course of chemovurgical
treatment, there may be sufficent danger of
hemorrhage during the separation of the final
layer of fixed tmue to make 1t advismble to
place a suture hgature around the vesel
Usually the suture uw placed by pasng 1t
through the fixed thsue mnte the underlying
viable tusue,

i
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outgrowths may be somewhere in the centnal
portion of the lemon or 1n both the central and
penipheral rones (Fig 20)

Extenuve letions may be more difficult to
treat because of mnvasnon of adjacent structures
but the absence of complicating structures m
the cheek makes it feasible chemomrgically to
cradicate very advanced lenons (Fig 21) The
fact that the mucroscopic control allows the
prescrvation of a maxmum amount of the
swrrounding normal tmsue 1 cspecually m-
portant for the attainment of a satufactory
cosmetic result Extensive lewons may mvade
the maxillary snus and extend 1n an mregulac
and unpredictable manner in the mucos. These
extenpons are readily followed cut by the
h gical technic through an opemung 1o
the overlyng bone. Usually only a part of the
mucosa 13 removed and a fistula may reslt
(Fig 86) If the opemng Into the mmus »
small ft may close spontancously but if 1t 15 much

Fig 19 (A) Basal cell carcinoma in & patient with hemophilia. (B) Granulaton

tissne after chemommglaal exoston, There was 5o bleedmg exther during exaulon

vhcutheblocx:lmcmguhtedbytheﬁndvtofdm-hgrmﬂoft.hcﬁmlhycr

of foxed tirme when the ends of the vemels had healed acros, (C) Healed lenon.
There was no recurrence after five years.

chemesurgieal  technie  (Fig 19)  However
though in 2 mte that s readily visualired and
palpated, these lenons frequently exhubit slent
outgrowths from the mun mass. Sometmes the

may be pred ty mn
a penpheral direction, but just as often the

over a centimeter m diameter opertive clonire
unially n indicated. Stmilarly small openings
through the cheek may close rpontancously but
larger onca require repair (Fig 21)

Smaller lesioms 1n the preauncular region
(Fig 22) are not likely to grve msc fo €00
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The leston
20 {A) Basal cell carcinoma of a highy invasive rodent ulcer type.
}b—gnn as d)lc check and extended into the mazlabual fold (B) Granulation tusme

after chemosurgical examon, The earcinof

ma extended deeply mto the embryologic

fusvon plane beneath the nasolabul fold and it extended penpherally m the dermis
onto the nasal ala. (C) Healed lenon. There was no recurrence after five yearn

Fig 21 (A) Baml cell caronema, of a highly invastve scleroang type. It had recorred after numerous treat
ments with roentgen 13yt, radium and electrosmgery {B) Granmuladon umue after chemosurgical excision.
There were nucroscoplaally located extensons involving the parotid gland, the periosteum of the rygomatic
boae the anterlor edge of the ear and the bucanator muscle. Mort of the unpredicted peripheral extensions
were into the medul cheek, the lower eyelid and the Infa-auricular and mandibular areas. (C) Healed
ledon after placement of a graft by Dr W Slaughter The patlent was free of cancer after seven years,

phications except in the occawonal imtance
which considerable pulsation 1 observed 1n the
superfical temporal artery In that case a
suture ligature 13 placed to prevent hemorrhage

dunng scparation of the final layer of fixed
tgsue,

Decply invanve lesions 1n the postenor part
of the cheek may necessitate destruction of part
or all of the temporomandibular jomnt (Fig
23) but this 1 not a serious complication,
Destruction of part of the jont capsule or
cven of some of the joint structures does not

Caranoma of the Face, Scalp and Neck
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Flg 22 (A) Baml cell caranoma. (B} Granulstion tsste after chemonurygical
exciion, Unexpectedly deep extenmon posterior to the ramus of the mandible was
demonstrated microscopically (C) Healed lesion. There was no recurrence after
years,

Fig. 23 (A) Squamous cell carclnoms, grade 3 It had recarred after
peated tr with rocntg

vas considered moperable by several competent surgeoms. (B) Lesion
during excrmon of specimen of fixed tmue from over the temporo-
mandibular jomt. Note the markongs made with mercurochrome on
the fixed tlsues to show the orlgin of cach specimen. (C) Gramuls-
tion mue after separation of final layer of fixed tisue showmg &
posed rygomatic arch and temp Albular jont, One outgrowth
followed the nerve sheath of & branch of the facial nerve, Tho branch
mLhefurdlc-dmthaanlyncrvep-nlymddmh:gmtmmﬂhmlh
 connderable amount of parotid tume had to be removed. (D)
Healed lesion. The scar Is somewhat thin and atrophic becamse of the
previous uradiation of the area. There was mo recurrence affer ten

years,
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apprecubly damage the funcuon and there
1s no danger of ankyloss After the chemuically
fixed portions of capsuke bonc and carulage
have been removed granulation tissuc grows
across the defect and cpithchzation progresses
as umal. The scar 1 sufficiently soft and pliable
to allow good funcuon. 1f the cnuire Jjont must
be removed to chiminate the cancer, some
malocclusion of the mandible may develop
Ordinarily however, this deformity does not
scriously umpalr masticatory function

Advanced lenons of the postenor chech may
necamtate connderable destruction of the ear

wnvaded deeply 1t the parotid gland These
usually close spontancously within a fow days
or weehs but if they do not therr prompt closure
usunlly ean be accomplished by the cautenza
ton of the parotid epithelium with dichloracctic
acd and a small amount of nnc chlonde fixa
tiwe. Thu duscourages the paroud cpithelium
and permuts the more wigorous cutancous
cpithelium to grow across the defect.

Skin of Upper Lip

Basal ccll caranoma develops much more
commonly than squamous cell carcinoma on

Fig 24 (A) Basal cell caarcinomsa which arose in the skin above the vermilion border
and extended downward into the Lip proper (B) Healed lesion. There was no

and external auditory canal (Figs. 21 and 23)
Thus ordinanly gnes me to no complicatons
cxcept for the occanonal case in which there
n some tendency for the canal to become
senotic. Measures to avoud this compheanon
are discunsed 1n the chapter on arcinoma of the
ear

If the cancer surrounds any of the branches
of the facial nerve thetr intertuption = man-
datery However the amount of destruction
may be Lept at an absolute mumum by the
carcful employment of the microscopically con
trolled  chemosurgical  excistons (Fig 23)
Parod fistulas may result from the chemo-
surgical removal of carcinomas which have

after eight years.

the shun of the upper bp (the proportion was
thirty three to ux in this senes) The jmtial basal
cell carcinoma usually anses just above the ver
milion border and often the peoplasm spreads
more rapidly toward the vermilion border than
mn other directioms, This may give e to the
mpremon  that the caranoma may have
originated 1n the Lip proper which 1 a very
mare ute for basal cell carcinoma, Careful at

tention to the history usually enables the dis-
tinction to be made (Fig 24) Mot bami cell
lesions of the upper [ip are rather invauve in

growing caoncenn (Fig 25) and ths 13 par

ticulardy true of those 1n the fold between the
upper lp and adjacent cheek (Fig 26)
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Fig 25 (A} Bami cell cxrcinm which kd recurred after treatment with exustics and roent

gen rayx. It was imp to d by clmical twn how much of the induraton

was causcd by cancer and how much by scarring from previous treatment. (B} Healed lexion

after multlple microscoprcally controlled chemomrgical exculons which revealed all of the o

duration to be the result of cancer (C) Lemon after plastic repair by Dr V B. Hysdop show

ing the favorable cosmetic rerult made pomible by the preservation of maximal amourts of
rormal tisue, There was no recurrence after five years.

Fig 26. (A) Banl cell arunama which had recurred after numerous electrodemaation trest

m’-“"‘d”'f’mmo{ gen therapy (B) Gramulaton timse alter removal by nme
led excl Tbe cancer was a highy invauve basl cell caranogma with
several areas caubd cell It imaded throogh the Lp to

the level of the mucnnl glands but d(d pot involve the mucon. (C) Healed ledon, There
was Do recurreace after § yoan

Maligpant Tumors of the Skt and Other Accemiblo Structt



after chemosurgical

cel] cardnoma grade 2. (B) Granulaton timue

};Fi-:tz\-l_((hé)s}}:;:gui‘wm There was no recurrence when the patient died of other cautes
after 3 yean

Tig. 28 {A) Sqmamows cell aranoma, grade 2. It had recurred after two with electrodend
(B) Granulation tirsue after chemorurgical excnloa, The microscopic sections revealed carainoma in the ap-
parcntly normal denmus at the superior and medial edgex. (C) Healed lenon. There waa no recurrence after

three years,
S cell ¢ 1n ¢ withbasal  fect (Figs. 28 and 29) Lilewse, cancer of the
caranoma often tends to grow downward mte  akin of the lower lip may be removed without
the vermilion border {Fig 27) apprecuble defects if the orbiculans ons muscle

13 not deeply wvaded (Fig 30) However nco-
Clun and Skm of Lower Lip plasms which have invaded through the muscles

Cancer of the chin ordinarily may be re- to the mucosa usually necemtate defects
moved chemosurpeally wathout nouceable de which require repar for the sake of both ap-
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pearance and function. Because of the sureness  to approach these structures rather closely with
of removal made possible by the microscopically  the chemosurgical technic. This n neceary
gurded exasnons, the repair may be done m-  sometimes because some carunomas extend
meduately upon completion of chemosurgical medialward around the antenor cdge of the
extirpation (Figs. 31 and 32) sternomastord muscle to the tssues adpcent

o]

Fig 29 (A) Basl cell carcinoma which had recurred after roentgen therapy (B) Fixed timsue og the thrd

day of chemasurgical treatment. The origin of the five specimens fs indicated by marks made with merturo-

chrome. At this Jevel the carcinoma was confined to the Jumens of several lymphatc vessels In the central

and inferior portions of specimens 1 2 and 3 The next exclsed layer was free of capeer (C) Gramulanon

tnue after separation of the final layer of fixed thmue, (D) Healed lesion. There was o recurrence after
thres

Fig. 30. (A) Baal cell carcinoma which arose just below the vermilion border (B) Granuls
toa tame after removal of the peoplasm which wvaded fnto the musde for a short dstance.
(C) Healed leston. There was no recurrence after une years.
to the carotd sheath (Figs. 33 and 34) Other
Neck cncers may lmvade decply just postenor fo
Neoplasms of the neck are amenable to the stenomastod muscle (Fig 39) Tho
chemosurgieal treatment unless there 1 ercson muscle soelf umnlly 11 qute renstant to in-
mto such vital structures as the carotid artery  vamon.
or the spinal canal. However 1t often 13 ponsible The postchemosurgical scars vary 10 shape

40 Malignant Tumors of the Sk and Other Accesible Structures



Fig. 31 (A) Bawl cell carcinoma, morphea like type Twenty yearns
proviowly the patient had received roentgen therapy for acne which
conditfon subscquently regressed except for one indurated area in the
lower lip. This perusted unchanged for eighteen years and then began
slowly to enlarge There was no gromly visible change 1n the skin ex
cept for a slightly vellowbh cast. The arcle indicates the palpable
induration, (B) Fixed trmue after excinon of second layer The tis-
sues at this level were full of invasive sclerosing basal cell cardnoma.
(C) Granulation tissue wn upper half and adherent fixed tsne 1n
1ower half of lenon at compl of active ch glcal

The cardnoma extended well beyond the palpably indurated area
and 1n the center 1t penetrated the mucor. (D) Healed lemon 1m
mediately after a plastic repair which was carried out without a wait
ing petiod by Dr W Slaughter There was no recurrence after five

Tig 32 (A) Bawl cell carcmoma of a
treatments with roentgen rayx, adhum a

carcinoma of relatively recent ongin. Both types of neoplasm imvaded throuth
the muscl
the penoctenm af the mandible (B} Gramlation tiwne and bone after chrrmsz:rgri“n] :xn‘;do:m’l;eglt

highly wmvasive scleronng type. It had recurred after repented
nd liquid mtrogen. In ane area there was frank squamons cell

vohement of the vermilion border necemitated interruption of the eron
continwty of the C) Healed
after repare by Dr F Bernard. The repair was delayed unt! the fimal l;)r{ of ﬁxrdlphasme)h:dm-ep::—utrd.
There was no recurrence after five years,
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m different areas of the neck Thus thow on
the ude of the neck usually form a lincar scar
(Fig 33) while those on the back of the neck
ma form a lincar scar in some patients (Fig
36) but a round scar in others (Fig 37) Fven

Fig. 35 (A) Basml cell carcinoma, highly invastve type. (B) Granul
o, There was derp mvanon between the sternomastoid and trapenus musclex, (C) Healed

Therapeutic Results in Cases of Basal Cell
Caranoma of the Face, Scalp and Neck
A total of 461 basal ccll caranomas of the
face scalp and neck were chemosurgically
exesed dunng the twelve yean ending six

- i p
gy = %
0 ”}1)13,-._)‘?*
fntle N/ AT

tussuc after ch it

lenon.

There was po recurrence after six yeam.

Fiz. 36 (A) Squamouns cell carcinoma, grade 1 It had recurred after electrodesuica

toa. (B) Granul tissue after

gieal exason. (C) Healed lewon. The

saar is hmear There was no recurrence after five yeans,

lrge recurrent lenons usually are amenable to
Rt rgrcal treatment and the wounds heal
ctorily wath the formation of soft, smooth,
:uhl' san {Figr 37 38 and 39) However
1o e of such cases grafts may be indicated
#Pecd closure and reduce tear contraction

yeanrs prior to the date of this wnung The
cancers were n all stages from eardy to far
advanced. Over a third of the pauents pre
vioushy had been unsuccemfully treated by
operanan  or irradiation. There were no
metastases.
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Fig 33 (A) Banl cell carcinoma, morphea-ike type (B) Granulatron tinue after

chemosurgical excialon. A thin sheet of cancer ttsue extended meduahrard along

the antersor surface of the stemomastod muscle (C) Healed lemon shoming the
LGoear scar There was oo recurrence after eleven yeart

Fig 3+ (A) Squamous cell carcinoma, 2, In & moe year old boy
m'fh xcrt(mdc)rm: pigmentosum. He had developed several cancens, the
first at the age of three. Forthentcpl.mn.bownhathchadmd\'rd
two counses of roentgen therapy butthemucmmdtocnl?g:
rapdly (B) Gramulapon omue after chemonnpicel excision
cancer extended deeply along the antenor edge of the sternomastoid
wmuscle but did pot erode the carodd sheath. (C) Healed lesion
Twentyseven more cancers subsequently were ;
csed 10d at the age of twenty-one he was free of cancer (D) Pan
at age twenty

Malignant Tumors of the Skin and Other Acressible Structares



Therapeutic Results in Cases of Basal Cell
Carcinoma of the Face, Scalp and Neck
A total of 464 baml cell carcinomas of the
face scalp and neck were chemosurgeally
excised dunng the twelve years ending mx

different arcas of the neck Thuy, those on
« ude of the neck usually form a lincar scar
g 33) while those on the back of the neck
ay form a lincar scar 1n some patients (Fig
) but a round «car in others (Fig 37) Even

47
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2. 35 (A) Baml ccll carcinoma, highly imasive type. (B) Graoulation tusoe after chemosurgical ex
ton. There was deep imvasion between the stemomastod and trapenus muscles. (C) Healed lesion,
There was no recurrence after sx year.

14

Fig. 36 (A) Squamous cell rarcinoma, grade 1 It had recurred after clectrodenica
uon. (B) G 1 tissue after ch 1| excimon. (C) Healed lenion, The
tcar 13 lincar There was no recurrence after five yearx

ATES recurrent lestons wually are amenable to  yeans prior to the date of thu wnting The

hemorurgica treatment and the wounds heal
*uslactonly with the formaton of soft, smooth,
fable scans (Figs. 37 38 and 39) However
mm‘f’fmd\mmgmfu may be indieated
$Peed closure and reduce sear contraction.

canceny were 1n all stages from carly to far
advanced. Over a thud of the pauents pre
viously had been unsuccessfully treated by
operation  or wraduiation. There were no
metastases.
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Fig 37 (A) Banl cell carcinoma. It had recurred after radrum treat
ment, (B) Granulation tisue after ch gical excison. (C) Re
construction showing gromly visible cancer (centmal derk area)
groaly palpable indiration (light colored nng) and actusl extent of
the cancer as demonstrated microscoprcally (entire model) Most of
the peripheral extemsion was In the dermus. (D} Healed leson. There
was Do recurrence after five yean.
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Fig 38 7A) Sn:[\:m:m:rmr.:el.ln:n.rcn:ncum:,;'nde2,\vf1:h:hhat:!lmcﬂtul-cup-rvodna:o:liryroﬂﬂgcnlht’“l’Y""f

taxic goiter twenty three years previowsty The neoplasm had recurred after treatment with roentgen mys

and austies (B) Granul tisswes after ch peal excloon. The microscopic sectsont revealed that

there was moch more imvasion of the sear tuue than was anticipated. (C) Healed letlon. The vasculanty

of the chemosurical scar was greater than that of the radution scar There was no recurrence after £
yeann

The 464 consecutive cases were dmded 1nto
“indetermunate” and “determimate” groups.
The ndeterminate group included the cases
of 118 patuents who died of intercurrent disese
before the expiration of the five year penod
without evidence of cancer and the cases of

eight patents who were lost from obtervation
without evidemce of cancer when last secn
The determinate group included the unmiccest
fully treated cases of wiuch there were none
and the 338 succenfully treated cases

Thuy, successful five year end results wert
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obtained 1n 100 per cent of the 338 determinate
aues of basal cell caranoma of the face, scalp
and neck.

The effect of the 51 ¢ of the lesion on prog
nosts canmot be expresed 1n statistical terms
on the bans of the present data because the
results were uniformly successful regardless of
nre. However, 1t 1s obvious that an advanced
basal cell carcinoma with anvolvement of a
wvital structure such as the bramn or the internal
carotid artery might be incurable It happened
that none of the 464 lestons of this scries had

4 19 20 24 26 30 and 31 group C n
Figures 15 22 25 and 29 and group D n
Figures 5 6 7 9 11, 13 16, 17 21 32 33
35, 37 and 39 It 1s apparent from the photo-
graphs taken at the completion of treatment
that many of the lesons were proved micro-
scopically to be considerably more extenaive
than the il cimeal examunation revealed
However to allow companson with the senes
of other author, the mitwal apparent nze rather
than the actual sze of the neoplasm always
was rccorded Although 129 lesions were under 1

Fig. 39 (A) Baml cell carcinoma, highly invasve amaplastic type. (B) Granulation tmsue after chemo-
sugical exanon, (C) Healed lenon. There was no recurrence after five years.

eroded such structures. Thus is pot to say how
ever that the series does not nclude a con-
nderable number of large lesom. Quite the
contrary there are included an unusual pro-
portion of advanced lemons 1n patients who
ame from distant pomts because of the in-
curability of their lenions with the usual radm
ton and surgical techmics available m thar
locality
In erder to mdwcate the relanve numbers
of cancers of vanows degrees of advancement
te 338 cases in the determmate group were
i-:\:c; ;m) four groups according to their
ameter as measured calipers at
the mitial chinical cnmmahunbyA, under 1
@ Bltw2en C2t3cn and D 3
mLOHmrc.Emmpluofhan]cchmnomu
m‘h:lm vanous clasnficatioms are llustrated by
Photographs a5 follows group B in Figures

an 1n dameter a greater number were of
larger sze (Table IT)

TABLE II
DISTRIBUTION OF BASAL CELL CARCINOMA
OF THE FACE, SCALPF AND NECK
ACCORDING TO SIZE

Actrage Deameter

Growp C, Aomber of Lerroms
A under 1 129

B 1w2 128

c 203 46

D 3 or more 35

The effect of prerous treatment on prog
nons also 15 not indicated by the present data
because all of the patients were succesfully
treated with chemosurgery regardless of whether
or not they had recerved previous surgical or
wradiation treatment. However the fact that
364 per cent of the 338 patents in the deter

&rtmm;oftheFace,Su]pnndl\cck
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mmate group had recurrent cancers all of which
were susceptible to eradication by the chemo-
surgical technic attests to the officacy of this
method 1n the treatment of recurrent basl
cell caranamas of the face scalp and pech.
Undoubtedly thss unusual success i the treat
ment of recurrent cancers 11 largely because of
the mucroscopically controlled technic which
makes 1t pousible to follow out remdual foa
which otherwise mught be obscured by scar
tsue,

Although there were no unsuccessfully treated
patients m ths particular senes 1t must not
be conduded that the circumstance of previous
umuccessful treatment ¥ pot an unfavarable
prognostic factor There 1 always the por-
sbility that 1solated, outhing foa of cancer
mght resubt esther from surgcal or radatton
treatment, Bang disconnected from the mamn
mass of cancer these foa mught be mussed de
spite the microscopic control afforded by the
chemosurgrcal techme.

Clmcallofthcmrtmomuummccmfuﬂy
treated regardless of locabon However it
obvious that lenons Jocated over vita! strycturey
such as the brain or large vemels of the neck
would potentially be more dangerous than those
not so mtuated The Inadence of basal cell
caranoma in the various nites 1 tabulated here
with 1n order of decreasng frequency (Table
IIT)
‘TABLE III
DISTRIBUTION ACCORDING TO SITE OF

ORIGIN OF BASAL CELL CARCINOMAS
OF THE FACE, SCALP AND NECK

Sutr Vaacber of Lersams
Cheek 185
Tezple 42
Forchead N
Upper Bip (skin) 35
Neck 15
Chin and skin of lwer Ip kit
Saalp 16

Therapeutic Results m Cases of
Cell Car of the Face, Scalp and Neck

The effect of hustologre degree of ness
on prognasu abio 15 pot wdicated by the data
here presented because all of the basal cell
carcmomas of the face scalp and neck were
successfully treated regardless of hustopathologic
differences. However the more highly mvanve,
rodent uleer type of basal eell caranoma ordi-
narily 1 consrdered to be a more difficult leston
to eradrcate than the nodular type with 1ts
relatvely Jow degree of omamenen. For thus
reason the cancers have been placed mn two
groups ope 1n which invasrvenes 8 hugh and
one m which mvasvencss 1s Jow In this senes
there was a high degree of mvasiveness m 64.5
per cent of the cases. The high rate of cure
which was avained despite the hugh degree of
invasveness must be credited to the microscopre
control whrch made it postible to follow out the
slender mnvave strands as readily as the thicker
outgrowths from the lew inyvanve cancers Some
degree of keratinimtion was observed 1n 44 (13
per cent| of the basal cell carrinomas and pig
mentation was obsenved m 5 (1.5 per cent) but
sunce kerat and prg on did pot
alter the response to chemosurgical treatment,
Do scparate claunfication was provided.

The effect of the ate of ongin on prognosns
agun 15 oot indicated by the present data be-

Altogether 230 squamons cell cartipomas of
the face scalp and peck were excised chemo-
surgically during the twehve yoan ending mx
yeart prior to the date of fus wnting The
cancers ranged m extent from very cardy to far
advanced. Ope fourth of the patients had re
cened previous unsuccenful radmtion or surgt
cal treatment. VMetastaus 1n the regional lymph
podes was present 1n nincieen casey.

The 230 consecutnve cases were divided into
mdetermmnate and determunate groups (Table
IV) The indetermmate group incloded the
cases of soxty five panents who dwed of imnter
current discase before the expmation Of,d:aﬁd‘,:

r perrod wathout evidence of cancer
z:eofmcpaucutwbo“mlun[mmohsma
tion without evidence of cancer when last scen.
The determinate group included 16+ cases
made up of the unsuccesful results of which
there were twenty five and the succenful results
of which there were 139

Therefore, after observanon penods af fve
years or more succesyful results were obtained
in 848 per cent of the 164 cascs of squamous
cell carcinoma 1 this group A conmderable
proportion of the umsuceensful results were the
result of metastases as mdicated by the fact that
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TABLE IV
FIVE-YEAR END RESULTS SQUAMOUS (TLL
CARCINOMA OF THL FACE, SCALP
AND NLCK
This serles includes the eases of all paticnty with histo-
lowhﬂyprmtdqulmncvﬂmdnomn.bolhnﬂymd
advanced, previously untreated and recurrent with and
without tis, who were cf Scally treated
chnng the twelve year penod ending sty yean prior to
this writing

Tota) number of cascs 230
Indcterminate group, totsl mumber 86
Patients dead from other causes without
recurrence 65
Patents Jost from obecrvation wnthout
recurTence 1
Determinate group, total number 164
Unsuccesful results, total number 25

Patients dead, cancer present at death 19
Patients fost from obwervation with cancer €
Fatients living with cancer [1]
Suctenful resulty, patlents free of capcer for

five years or more 139
Five-year rate of cnire (139 + 164) X 100 84 8%

921 per cent of the pnmary lesions were
cradicated.

The effect of the nze of the lesion on prog
rosts way appreciable because the larger the
neoplasm the greater the chance of mvamon
of wvital structures and the more frequent the
occurrence of metastans Thus, while squamous
cell cartinomas of group A (under 1 em ) and
group B {1} 1o 2 cm.) were suecasfully treated
m 100 per cent of the cases, the cure rate
dropped preapitousty i groups C (2 to 3 em.)
and D (3 cm. or more) to 83.3 per cont and
37 1 per cent respectively (Table V) Examples

TABLE V
ETFLCT OF SIZL OF SQUAMOUS CLLL
CARCINOMA OF THE FACL NECh AND
SCALP ON FIVE-YEAR END RESULTS

Average Dronctrr Niomber of  Sweerseful Rerulis

Cm Lesiems ANpmber  Percent

A under 1 61 61 100 0
B 102 50 50 100 0
c 2w} 18 15 833
D 3 or more 35 13 37

of squamous cell caranomas in the four groups
are as follows group B in Figures 27 28 and
36 group C, m Figure 18 and group D 1n
Figures 8 10 12 14 23 34 and 38

An 2nalyus of the caws 1 which treatment
w3t untuccessful serves to indicate the comph

cations which may ansc mn connection with
1quamous cell carcinomas of large suze. Thus,
in this scries there was a total of twenty five
unsuceessfully treated patients. In seventeen of
these 1in whom the essential cause of failure was
uncontrollable regonal metastass the leatons
were claswfied in group D in thirtecn cases and
group C in four cases Obviously, the larger the
lesion the greater was the chance of failure be
cause of metastas, The rest of the unsuccess-
fully trcated patients all had large carcinomas
which were clasmficd i group D In nx cases
the couse of failure was excesuve involvement of
vital arcas of cercbral tasues 1n one of these
death occurred dunng treatment but in the
other five treatment was discontinued to avoid
an immeduntely fatal outcome, In one case the
cause of failure was the presence of widespread
embolic foc 10 the skin lymphatict and 1n an
other the cause of faflure was local recurrence
which could not be treated adequately because
the patent was severcly incapacitated by a
stroke which caused death several months later

Although there 13 no doubt but that large nze
1 an unfavorable prognostic factor 1t » to be
stresed that mize m atself 18 no barner to cure
by means of chemosurgery It 1 only when the
large size leads to complications such as metas-
tasns or imnvasion of vital structures that the
prognoss becomes poor It w mgmficant that a
connderable number of extremely advanced
squamous cell carcinomas were eradicated by
chemosurgical treatment.

The effect of precious treatment on prognoss
n definitely advene as indicated by the com
paruson of the rate of cure of 59.5 per cent for
the group of forty two patents who had re-
cerved previous treatment with the rate of 93 4
per cent for the group of 122 pauents who had
1ot received previous treatment

The adverse cffect of previous unsuceessful
surgical or raduuon treatment 18 manly be
cawse of the delay occastoned by these pro-
cedures This delay tends to allow more tme
for the 1nvasion of vital structures and for the
occurrence of metastans. In some cases more-
over there was evidence that the carcinoma
had been spread into the surrounding tsues
dunng surgical exeimon and in other cases
there was a conuderable increase in the grade
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of malignancy following prolonged radiztion
therapy Both of these factors, in additson to the
delay served to decrease the chance of cure by
chemosurgical treatment. However the fact
that over half of the panents whose cancers had
not responded to surgical or radiation treatment
were cured by means of the chemosurgical tech
me indicates that this method s of distinct
value m the treatment of recurrent cancer
The effect of the hustologic grade of malig-
nancy on prognosis 18 significant as indicated by
the drop in the rate of cure from 94 6 per cent
for grade 1 squamous cell caranoma to 30 per
cent for grade 4 caranoma (Table V1) Fortu

TABLE VI
EFFECT OF HISTOLOGIC GRADL OF
MALIGNANCY OF 8QUAMOUS CELL
CARCINOMA OF THE FACE, SCALP
AND NECK ON FIVE-YEAR
END RESULTS

Nombor of  Swcctssfd Resalts

Grads Lesvons Awmber P ocent
1 37 35 94 6
2 3 ™ 93 6
3 39 28 7ns
4 10 3 o

nately two-thirds of the neoplasms came under
the clasfication of grade 1 or grade 2 Broders
clusufication was used

The danger of metastasis and of earler 1nva
won of vital structures such as the brun or
large vemcls of the neck accounts for the im-
pared prognoms with increasing degrees of ma
hgnancy Otherwise there would be Little differ
ence 1n the mate of curc because the chemo-

foll

TABLE VII
EFFEQT OF SITE OF ORIGIN OF SQUAMOUS
CELL CARCINOMA OF THE FACE,
SCALP AND NECK ON FIVE-YEAR

END RESULTS

Newber of  Successful Randts

St Leswwes  Nuahr  Poront
Cheek 84 7 857
Termpie 2 2% 897
Forehead 12 6 500
Upper lip (skin) 3 5 833
Neck 2} 2 957
Chin 6 5 833
Scalp 4 3 10
All gites 164 139 848

(75 per cent) was for the scalp. Actually lesiom
m thee areas are not as dangerous as these data
would suggest it just happened that most of
the forchead and scalp cancens In ths senes
were very advanced Thus, of the six ummc
cenfully treared patients with forchead Jepons
three had metastases and three had too much
involvement of the dura for a cure to be at
tained. One of the scalp lesions also extensrvely
involved the dura. Actually one would expect
carcinoma of the neck to be dangerous becaux
of the ponibility of invol of the

or internal carotid artery but it so bappened
that only one patrent m this group was unmc
caxfuﬂytrntednndthnfaﬂummducto
mctastasls rather than to mnvolvement of vewelt
or other wital structures. As would be expected
Jenons affecting the cheek, temple and upper
hpwcrcmccnnfullymtcdinlh\ghpmpof
tion of the cases becawse of the relative lack of
undcdymgwuln.ruauru.Twooftheﬁwdlm
lesioms exhibited a strong tend to spread 1o

surgical techme 1 just as effective 1n g
out slender highly invasive strands of grade
4 carciooma as it 4 in traang the more
lobular outgrowths of grade 1 cartinoms. As
2 matter of fact the need for chemosurgreal
treatment is particularly great in cases of highly
wvasive neoplasms which tend to send out
“glent” extensions which otherwise might go

The effect of sue of ongm on prognosy of
squamous cell carcmoma 13 relatively mmor
despite the data given herewith (Table VII)
The lowest rate of cure (30 per cent) was for
carcinoms of the forehead and the next lowest

d]cruperﬁmlly‘mphlmvmchﬂdl!h:fom
uonofntaﬂxtn-hnnodulu,mdbcawﬂ:ac
focs were pot connected with the main poo-
plasm thewr presence was not always detected
bythcmnmmpial}ygmdnduchmm}'oﬁu
nately the incdence of this phenomenon =
approximately one m 400 cascs of squamom
cell carcanoma of the akin.

The sffect of metastans on prognond of
-quxmomc:ﬂurd.nomlhwnndmhla Thus,
in all of the nincteen cases n which metastass
had occurred the outcome was fatal while in
the 145 cases In which there was no metastasns

48 MlﬂgmntTumonuftheSHnlndOtbcrAmﬂﬂcSmm



the five year curc rate was 959 per cent
Actually, metastass should not be as potent
an adverse factor as these data ndicate. There
were extenuating crcumstances i this senes.
Many of the patients were in poor general con-
ditron, some had hopelesly extensive cervical
metastass, one had leukemin, and others rc
fused the recommended duscctions. Only mine
of the nmeteen cases were amenable to resec
tion and of these scveral should have had more
radical disections as subsequent events proved
Palliatrve roentgen therapy was grven in several
cases,

In a reasonably healthy patient with meta
static nodes of reasonable size there should be a
good chance of cure by a thorough disection
of the node-bearng areas. Prophylactic dissec
tion of nodes waa carried out in oaly one case
m this senies yet the patient dred of metas-
tans. However in cases with large primary
caranomas of a farly high grade of malg
nancy located m an area with readily accessible
regional nodes, prophylactic diwections usually
are advimble.

Comparmon of Results with Those of Other
Authors

There are a few series in the Lterature that
arc large enough and sufficently adequate as
regards follow up and statistical evaluation to
serve as a bans for companson with the results
ob d with the ch gical treatment of
cancer of the face, scalp and neck. One of the
best sernies wath respect to both statstical validuty
and also excellent therapeutic results 13 that of
Magnumen” who reported on the remults ob-
tained with the highly developed radiologc
surpical and electrosurgical technies employed
at Radlumhemmet in Stockholm, Sweden.
Thercfore, his data 15 used extensvely for
comparson.

From Magnussens protocols it was deter
mined that 1n hi series of 101 cases of basal
cell carcinoma of the face, scalp and neck his
five year rate of cure was 93 1 per cent while in
the present scries of 338 detcrminate eases 1n
which chemomurgeal treatment was used the
rate of cure was 100 per cent. The dutribution
of lesions of vanous mzes 1n the two scries was
not greatly diffcrent (30 3 per cent in groups C
and D in Magnussen's sencs and 24 per cent in
the present scnes) and the proportion of pa
tients who had recaived previous unsuccessful
treatment also was of the same order (26 7 per
cent 1n Magnussen s senes and 36 4 per centin
the present series)

In Magnussens senes of forty five cases of
squamous cell caranoma of the face, scalp and
neck, the five-year cure rate was 644 per cent
whle in the present senes of 164 cases in which
chemosurgical treatment was used the rate of
cure was 848 per cent. However, the srzes of
the lestions in Magnumens senes were larger
(56 8 per cent in groups G and D as compared
to 335 per cent 1n the present senes) Previous
umuccesdful treatment had been received by
22.2 per cent of Magnusens patients and by
256 per cent of the patents in thus serles.

These data mdicate that the therapeutic re
suits obtained with the chemosurgical method
are better than the best reported results ob-
tamed with the usal radiologic and surmeal
methods. The mucroscopic control of exciuon
afforded by the chemosurgical techmc 15 re
sponsible for this unprecedented rehability and
alio for the relatvely conservative approach.
Morcover 1n this senes of 694 cases of cancer
of the face scalp and neck there was only onc
death attributable to chemosurgical treatment
this occurred in a patient with extennve cara
nomatous invasion of the dura and frontal lobe
of the brin,

Carcinoma of the Face, Sealp and Neck



CHAPTER 4

Carcinoma of the Nose

HE microscopic control of excision af
forded by the chemosurgical technic 11 of
particular value m the treatment of nasal carci
nomas because these ncoplasms often exhibat
mmufications which cannot be predicted chm
cally ® The reasons why thesc extenpsions are un
predictable are twofold  First, cancer tussue has
much the same connstency as the fibrocarn
laginous tssue of the nose making it difficult to
distingunsh one from the other by palpation.
Serond, cancer of the nose often nvades m a
surpnangly wregular and unpredictable manner
through tissues such as dermu, penosteum, pers
chondnum perineunum, Iymphatic vessels and
embryologic fuson planes which structures have
2 reduced reustsnce to the spread of some
cancers. Ths tendency 13 particularly striking
1 the tisues of the nasolabaal fold, the alse
the root of the nose near the inner canthr and
the septum but 1t also often 1 observed in other
parts of the nose These extenwons frequently
take the form of slender infiltrating strands
which are undetectable except by means of the
microscope
Cancers of the vartows parts of the nose
present different therapeutic problems  there-
fore, they arc contldered separately under the
following headings root, bridge, tip, alae,
nasolabial fold and septum The therapeutic
results 1n cases of basal ccll and squamous
cell carcinoma are presented at the end of the
chapter
Root
Though the deep spread of caranama of the
root of the nose 1 cffectively humted by the
underlying nasal bone the peripheral spread o
met with no barners. Hence there 1s ready ex
tennon into the forchead, the nasal bridge and
the inner canthal regrons. Involvement of fore
head, eyebrow and upper eyelid tmues can be

rather extenuive without precluding 2 satw
factory commetic and functional result upen
chemosurgical treatment (Fig 40) Healing o
favorable mnce thec rather elaste tua
stretch acrows the underlying bony framework to
form a mmooth, soft, phable scar which so0n
assumes approxumately the same color as the
surrounding skin. Plastic repains rarely are nec
essary  Carainomas aa the middle of the root
often show same tendency to send caut slender
mvaave strands 1nto the softer tusues of the
mner canthal regrons. Fortunately these exten-
siom tend to remain close to the medul wall of
the orbit as they extend posteniorly therefore,
the eycball and the extraocular muscles unmally
are not mvaded. Not infrequently the lacrimal
sac 15 mvolved and at tumes the carcinoma
extends downward 1n the lacrimal fossa. There
can be conuderable mvolvement of inner can-
thal structures, however without there bemg
produced apprecsble functional or commetic
defect upon chemosurgical treatment (Fig 41)
Even mall kemoms may show a tendency to m-
vade the mner canthal nwsucs more than m
other direcbons (Fig 42) but 1n the indivdual
case there 1 Do way to predict in which direc
tion the grosly mvnible extennons will grow
Because of the thmness of the tsuas over
the nasa] bans the penosteum often 1 snvolved.
When the penostcum 15 removed there pec
enanly 15 destroyed 2 thmn layer of nasl booe.
Care should be exercued pot to apply vauch
fxative to the bone because thm mught result
10 an unnecessary defect through the mucosm.
The fixed bone becomes demarcated from the
undertying visble bone after two to three weeks
when 1t may be lifted off with a rongeur of
forctpl.'lbeﬁxcdloftnxudmulﬂymﬂw
from thus area 10 about seven days.
Caranoratous jnvauon through the bonc
mto the cthipord smnuses » nOt A scTI0US COT
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& Fig 40 (A) Banal cell caranoma which had recurred after clectro-
demication, surgical cxcision and three courtes of roentgen therapy
The mark on the skin indicates the extent of palpable induraton (B)
Lesion at completion of chemosurgical exanon showing the fixed
e still 1 place. The carcinoma extended farther than expected
into the forchead and nto both inner canthi (C) Granulstion tssue
with exposed nasal and frontal bones 1o the ceoter This was seven
days after the last chemosurgical exasion. (D) Healed leslon, There
wxs no recurrence when the patient died of other causes after three
yemrn

Frg 41 A) Bama} cell caranoma which had recurred afl
ter electrodessication and radium treatment (B
f"rsr:lh‘tm ussre and exposed nasal booe after chemowrgmcal exaisron. The highly imasive cancer had(rx)
or an unexpected ditance into the {orehead and into both canthi {C) Healed leston. There way
no comnetlc or functonal defect jn the canthr There was no recurrence after five years.

Caranoma of the \ose a1



Fig 42 (A) Baml cell

(B) G

thsae after ch gleal ex

duon
clinically {C) Healed lesion. There

plication unless the neoplagm has eroded to the
region of the cribriform plate. Great care must
be used lest this bone be penctrated by the fixa
tive because fatal encephalomalacia readily may
be produced. There 1 often same difficulty in
properly secioning the tisues from the ethmold
air cells because of the many paper thin bones,
but 1t can be done by carcfully removing the
bony spicules before froren sections are made.

Bridge

The omeous and cartilaginous framework of
the nasal bndge har much to do with the depth
to which carunomes may spread ip this area
Thus, 1n the upper bndge the nasl bone pro-
vides a strong berrier to deep spread while n
the lower bndge the lateral and greater alar
cartilages provide a defimte but conuderably
weaker barner Often the deeper extensions
permeate through the clefts between the cartz
Iages. A frequent pomt of deep spread 1s in the
mudime where the lateral and greater aler car
tilages appasc the septal cartilage (Fig 43)

The conservatum which 1 ioherent 1 the
chemorurgical method makes it pomible to
avord defects through the mucosa of this mem
brane B npot actually mvolved. With the out
growing nodular type of besal cell carcinoma
treatment often can be very conservauve. How
ever with the ingrowing invasive type, the exa

There was more extension into the inner canthus than was predicted

was no recurrence after five yean.

uon often must be conudersbly more radical
than would have been expected from the mutial
appearance of the leson. Sometimes the unex
pected spread 1 predommantly at the penpbery
(Fig 44) sometlmes it 1s in the center (Fig
45) but most commonly it 1 m both areas.
(Fig 46) In any cvent, it 15 nccestary to be
well acquunted with the amatomy of the pose
and to use lous care 1n ch I
treatment to avosd unnecemsary penetration of
the mucosa.

Advanced leslons with capcrrous mvason of
the mucosa neceuttate defects through the sanl
wall, but the size of the defects may be kept at
2 by the ch gical method of
treatment, Not infrequently the caranoma nrust
be followed postenardy along the septum oF
nlongthemuconufthchtcnlmnlwnﬂmd
of the turbinates (Figs. 47 and 48) More ad
\mm-:dh:-..rc-zxsn:a.nyart‘cm‘lcr.\nﬁda'l‘?'h'b“!"’":l
thcmulbridgemdyctbenmanblemcbuno-
rurgical treatment (Fig 49) No matter how
radical the exclmon may have to be, excmon 33
as comervative as the actual extent of the peo-
plasm will permit  hence, tl:wpllﬂ:v:l'EP"“'"‘f
ﬂ]cdcfcctule-fomﬂdlblcmmnmﬂdbﬁ
after surgical excinon 1 which & wide margin

ofnonmln.mcmmtbemovﬁdgo}m’"‘:
o of compl on

T

the cancer
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Fig. 43 (A) Baxl cell caranoma which had recurted after roentgen ray and radum
(B) Granulation ussue after ch gical exclsion. Deep extension of
the cancer plut atrophy from previons irraduation necestitated removal of portions
of ml bane, cartllages and mucoa (C) Healed lenen after two years. The hole

into the mmeosa cloted completely several months later Ordinanly such a defect
wonld be repaired at an exrly date, There was no recurrence after twelve yaan

iz 44 (A) Ba<l cell carcitoma which had been
which showed T -
chemosurgical excison which revealed carcinoma under the entire
scar and In th
dermut at the penphery eapectally at the superior edge (C) Healed lesson 'l‘hcr:
was no recurtence after tix years,

roenigen rays and
exdence of recurrence In three places. (B) Granulaton L\nui’nher

Carcmorna of the Nose



Fig 45 (A) Squamous cell carcinorma, grade 3 malignancy (B) Granulatton tmue after chemosurgical ex

cislon. The frozen sections from the deepest level revealed cancer among the mocosal glands but the mucom

itselfl was not invaded and hence was preserved. (C} Healed lemon. There was no recurrence after nine
yearL

A B c

Fig 46 (A) Banl cell carcinoma. (B} Granulation tisae after chemovurgleal excrsion of the
tughly Invanve cancer which spread more widely and deeply than expeeted. (C) Healed Jeson.
There was no recurrence after ox years.
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Fig 47 (A) Ongnally basal cell carcinoma but with squamous cell component of

relatrvely recent onset. This change i cell type may have been produced by the

thirty radium treatments recetved over a period of three yean (B) Granulatien

tissoe after chemowurgical excison. The mass had protruded mto the nasal canity

and there had been invasion between the mucosa and cartilages of the septum and

of the naml bridge (C) Healed leston just before the plastic repur There was no
recurrence after five years,

Iig 48 (A) Squamous cell caranoma, grade 2 malgnancy

grown to this are 1n three months, Thn-vg?-ull Tocntgen ray u-l:l:n:?tpl::;]bl::

gven m the belief that the lemon was an wflammatory process. (B) Granulation

tioue after chemowrgical mason. The preservation of the nma nast makes

possible a more raudactory repair (C) Healed leson before repair There was no
recurrence when he died of other causes after two and one-half yean,

Carcinoma, of the Nowe



Fig. 49 {A) Basl cell caramoma
of el 1

means ication, ra

repair (B) G tssue after chemonmpaal excision. The highly ivasve ban! cdl careioma k-
vaded much of the bridge and ledt ala bot extended mruch farther than expected m the root, in the septim
and m the left cheek. (C) Healed leion just prior 10 repatr There was no recurrence after twelve yean.

Tip

If not too advanced, caranomas of the tip of
the nose can be chemosurgially exased with
out appreciable defect (Fig 30) However if
the carancma irvolves the foll thickness there
will result a hole (Fig 51) or a nche {Fig
52) which may require a reparr When there 18
a loss of cartilage the wound may heal with
the formation of a depreson but this fills
to some extent after several months (Fig 53)
Neglected neoplasms may destroy the entire
nosxc and if this occurs 1n clderly patents a
prosthens often is preferred rather than a plastic
reparr (Fig 54)

Irregular extenstons are commen, particularly
in the clefts between the greater alar cartilages
and the septal cartilage. Familnty with the
disponition of these cartilages and care m fol
Jowing the extenmons with repeated thorough
microscopic  checks on progress are esential
factors in the avordance of unnecemary defects
If repaurs are necemary the certanty of com-
plete eradicaton of the cancer often justifies
mmediate rather than delayed procedures.

Oc Ity dunng the ch gical treat
ment of neoplasms of the bndge or tp artenes
with app ble p are d
These often require the mserhion of smrture
Ligatures at the complebon of active chemo-

swrgical treatment 1n order to avad the pos
bility of hemorrhage dunng the separabon of
the fimal Iayer of fixed tasue.

Alae

A majonty of cancers of the nasal alae are of
the highly mvasve type of basa! cell caranoom
which mfiltrates the pasl tssue without pro-
dueing much of a protruding mass. Hence, the
neoplasms often are found to have spresd
farther than suggested by the clinreal appear
ance of the leslon (Fig 55) This unpredict
ability of the extent of many alar lesons doubt
lexs explains why there sometimes may be recur
rence following supposedly adequate radmtion
(Fig 56) or surgrcal treatment (Fig 37)

Many alar lesions are removed
cally without prior surgical excrsian becamse the
swelling produced by the imtial chemucal treat
ment provides an extra margm of nfety How-
ever with proper eare, preliminary surgical 1o
moval grves good results wath apprecrable saving
of tme and ducomfort (Fig. 58)

Becawse of the conservatim of the chemo-
surpcal treatment of alar Jesrons the defects are
kept at a minmmum. Therefore often 1t 15 Po%-
sible to avead the necesuty of a plastic repar
but if not, thcrdmr:}ymﬂdcfcctanhe
repaired more easily and more sausdactorily
than can a large one. For cxample, capcers &<
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Fie 50 (A) Baml cell carcinoma which has recurred after roentgen therapy (

Glinuhéon) assue after chemonmgcal exaislon. The carcnoma extended to the

greater alar cartilage and necenitated removal of a piece 8 mm. m dumeter (G)
Healed lenon. There was no recurrence after five years.

Tig 51 (A) Squamots cell caranoma, grade 3 malignancy It had recurred after

radium treatments. (B) Granulation tswe and 3 X 6 mm. defect through the

mucow. (C) Healed lewon. The hole had closed spontancously to less than 1 mm.
in dlameter There wat no recurtence after foar years.

tending through the entire thickness of the
supenor portions of the alae often can be re-
moved without the Joss of the naml nm which s
difficult to repair perfectly when the defect 15
large Even 1f 1t 13 necessary to produce a defect
in the nm, 1t roay be kept 30 small that relatrvely
minor procedures such s the transplant of a
small iree graft from the helix of the ear may
be feasible.

The fimatve chemical tends to penetrate

rather readily through alar ussues for three
reasons (1) the alae are relatvely non-ex
pansile  (2) the blood supply to the mud
portion of the alae 15 readily compromsed by
the action of the fixative on the proxumal or
distal portions, and (3) the alae are small
confined  structures  which cannot dhupate
much fixative. Becawse of this ready penetra
ton, care must be used to avoid overdosage
with comequent unnecenary defects,

Carcinoma of the Nose
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B c
Fig 52 (A) Banl cell cardnoma (B) Grarmilation tirste after chemosurgpieal exci-

mon (C) Healed leston. A TEpr was not urged upon the patient because of his
of exghty-three. There was oo recurrence after five yean. -

& )
iy
s P~
!:‘x } - E \! Fig 33 (A) Basml cell carc-
A

noma which had recurred after
" dectrodessication on nibe oces-

¥
TR S

left. (C) Granulation tioue
The removed final layer of fixed
timme includmyg a pece of car
tlage are to the left. (D)
Healed lewan after two monthe
This depremmon flattened  out
gradnlly dunng the next few
. months. There was no recur

/ rence when the patient died of
c D other caunes after ten yearr
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Fig 34 (A) Squamous cell carcinoma, grade | malignancy There
was a metastatic nodule 1n an outlying lymphatic vesel of the skin in
the left inner canthal area. (B) Healed lemon after chemorurglcal
excislon of the primary and metastatic lemons. (C) Photomucro-
graph showing appearance of tinne fixed m mtu with e chlonde
{lower 33) as compared to the tssue fixed m vitro with Boulns
solution (upper %) (D) Prosthesis which was preferable to a repair
because the patient was ninety-one years old. There was no recur
rence after five years.

Fir 55 (A} Baal cell caranoma. {B) Lesion do

nng treatment. The fivathy:
(blacl) has been applied to a mucroscoplaally demonstrated extennion of camnorn:
in the dermh at the upper medual edge (C) Healed lesion. There was no recurrence

after four yeans.

Carervoma of the Noce



supeniotly and mednlly How
plastlc repaur There was no re-
currence after eight yean.

Fig. 57 (A) Basal cell carcinoma which had recwred after excmon.
(B) Lenon duning treatment, Marks with mercurochrome thow the
orgin of each of five specimens of fixed tiwue. The second area from
the left was the only one which contaured capcer at this levdd (C)
Gramulation tusue three davs later Fixed tissue adheres to the ares
which recerved the last applkavon of fixative. (D) Healed lemon
before repair There was po recurrence after nx year

Fig 58 (Opponte) Photographs showng stuges of srgical and ch wal tr (A) Sq

cell aaremoma. grade 1 (B) Lenon mmediately after cold kalfe excasfon and hemostasis with dichior
acuc acid. (C) Whitened penpheral sk after applicatron of dichl add. (D) App! of the
unc chloride fixatne paste. (E) Lesion after the fint chamosargical exclson, three hours after the ap-
plicanon of the fixative. The specimens of fixed thone are to the left and the froren sections are 10 the
right of the leston. Above 11 a map showmg the orgn of the three speamem and the location of the s&-
sidual aarcinoma (shaded area) The frxanve has been reapplied to the cancerom area. One bour later an-
other layer was exclsed fram the latter area. The sections revealed an ares of cancer 2 mm, 1 diamcter

Malignant Tumors of the Slan and Other Accessihle Structures
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Tio. 38 {Cont }—Another specimen removed a half bour Later was free of cancer The out

patient procedure was completed in lets than five hows. (F) Dressing to hold fixauve in

place (G) Gramulation ussue after seven dayx. The fixed tise had separated sponta
reously  (H) Uealed lesion. There was po recarrence after one and ooe-half years

Caramoma of the Nose
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Fig 59 (A) Baml cell arcinoma which had recurred after three
1 dendaation tr 1

electr

y fifty roentgen ray

Nasolzbial Fold

Cancer i the regron of the nasolabual fold
generally  reputed to comstltute 2 troublesome
therapeutic problem, especially if 1t has been
neglected or if 1t has recurred after surgical or
radation treatment. This reputation largely
sterm from the fact that many neoplasms of
this area are highly invauve and tend to send

treatments over a perrod of nx years, (B)
chemosurgical exciston, Although the cancer appeared to be localmed
around the hole through the nose in the nasolablal fold, it actually
exterstvely inveded the ala, the bridge and the embryologic frton
plane. It extended to the tissnes on both the medial and lateral ddes
of the Jower edge of the nasal bone, {C) Healed lesion. (D) Lencn
after plastic repalr by Dr V B Hyop There was no recurrence

Gramulaton trwue after

after twelve yean.

rounding tissues (Fig 63) but rarely i the
lenon too extenuve for eradication by the

chemosurgical method

Septum
Caranoma of the scptum 13 uncommon and
is usually of the squamous type. Often the neo-
plasms exhibit vigorous growth and imasnc.

out slender e into the surrounding
timues, particularly into the embryologic funion
plane between the nosal and labial anlagen
(Fig. 59) These extens.om are difficult to dif
ferentate cliucally from the normal pasl
tissues. Hence the microscopic control of ex
cinon provided by the ch gical technic 13
invaluable In asurmg complete removal without
the necesuty of removing large amounts of un-
invaded pormal tusues (Fig. 60)

Lesions which are not too extensrve may be
excrsed chemosurgically without apprecusble de-
fect (Fig 61) but some lemons extend for a
surprinngly great distance beyond the clinically
detectable extent (Fig 62) Advanced lesions
may extersively mvade the nose and the sur

If ch gical treatment 5 mstituted rcht
tively early the deformuty 13 mmmal (Fig 64)
but if not there may be considerable destruc
ton (Fig 65)

The technic for keepmg the fixative place
on the septum Is much the same as chewhere
except that the dresungs arc held mn place by
packing the nares with cotton on which petro-
latum has been spread. This packing serves not
only to hold the dremmg 1in place but abo 0
prevent drying of the fixative by the pamage of
the 1nspired and expired air Another techoical
detail which is useful 1n the treatment of i
nasal lesom 15 the applicaton c'jxpnccu of
fixative impregnated gauxe over
fixative to reduce the tendency for the chemical
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Tig 60 Mapr from the case jllustrated 1n figure fifty ninc showing the ongin of the
specimens which were removed by «dx succemve excivons, While 1t often 1s possible to
surgically temove the grossly visble portien of the cancer prior to chemosurgical treat
ment the deceptne mature of this neoplasm

h

guided ¢ grcal

necemntated the use of microwcopically
1 (hrouch

to be diluted and washed off by the nasal seere
tions. Double thickness petrolatum gauze to
wall off the area under chemosurpeal treat
ment 1 frecly used for the dual purpose of pre
venung entrance of mucous secretions and of

preventing excesuve drying Lewons ansing in
the vestibule and on the septum above the
columella are rare but thry 100 may be chemo-
surgically treated by the use of packing to keep
the dressmg 1n place over the applied fiative

Caranoma of the Nose
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Fig 61 (A) Reranniring basl cell cardnoma which had recurred after electro-
desicatron and radram treatment, (B) Granulatlon tisue after ch cal excl-

sdon. (C) Healed lesion. There was no recurrence after four years,

Fig 62 (A) Bawl cell carcinoma which had recurred after treatment with caustics, electrodesdcatlon, roent

gen rayy, radiom and rurgiaal exanon. (B) Grannlation tmsue after chemosurgical exasion. The cancer Io-

vaded for a surprizngty great dismnce on the cheek and the nanal bndge. (C) Healed lenon after repar by
Dr C L Straith. There was no recurrence after mx years.

Malignant Tumors of the Skin and Other Accendble Structures



Fig 63 (A) Basl cell caranoma which had recurred after freenng, electrodessication, roent

gen Tays and radium teeatment, (B) Granulation tissue after chemosurgical excinon The sep-

tum, turbinates and all walls of the nasal cavity were Invaded. {C) Healed lesion before plastie
recomstruction of nose, Therr was no recurrence after nine years.

Fig 64 (A) Squamous cell caraunoma, grad
grade 1 malignaney 1t first
months previomly (B) Granulauon tiswe after chemom:gcxl cxm::_’ ?E:l)lc;ldcalﬂz
ltdcn.'l'he-reﬂlnommahrrﬁnym

Cartinoma of the Nose



Fig 65 (A) Squamous cell carcinoma, grade 2 malignancy It was first poticed nure moaths previousy (B)

Lexion on the fifth day of chemosurgical treatment. (C) Lesion on the fourteenth day of treatment when

the last of the cancer was found micrescopraally (D) Lemon on the mxteenth day just after scparsbon of

the final layer of fixed tisue. The cancer had invldtdlhcAHnqueﬂplmlhﬁdgehmhjdq:umdLhclh&

(E) Leston after nmple closure by Dr W Slaughter The patlent had refused recomtruction because of by
advanced age. There was po recurrence after five years,

Therapeutic Resnlts in Cases of Basal Cell
Carcinoma of the Nose

A total of 308 basal cell carcinomoas of the
nose were chemosurgically excued dunng the
twelve yeans ending six yeam prior to the date
of this wnting The cancers were 1n all stages
from early to advanced. Forty-one per cent of
the patients previously had been unsuccessfully
treated by operaton or radmtion There were
no mectastases.

The 308 consecutive cases were divided mto
“deterrunate” and “indeterminate” groups. The
indetermmnate  group included the cases of
eghty two patients who died of mtercurrent

66

duisease, but without cancer before the cxpua
tron of the five year peniod and the cases of pint
patients who were lost from obscrvation with
out evidence of cancer when lut seen The
determinate group Included the cascs of five
unsuccenfully treated patients and the cases of
212 succenfully treated patentt.

Thus, succemful five year end results were
obtained m 977 per cent of the determimnate
u’uofbanlmﬂmumm:oimcnox(lek
VIII)

The effect of the nte of the leston on prog-
nons s relattvely dight until the carcnoma e
ceeds 3 cm. n dismeter This is indicated by the

Malignant Tumors of the Skin and Other Accenible Structures



TABLE VIII

FIVE-YCAR END RESULTS BASAL CELL
CARCINOMA OF THE NOSL

This scries Includes the cases of all patients with histo-
logically proved bssal cell carcinoma, both carly and
sdvanced, previowly untreated and recurrent who were
chemasungically treated dunng the twelve year period
endiog st yeans prroc to this writing

Total pumber of cases 308

Indeterminate group total number 21
Patlents dead from other causes without

recurrence 82

Patienty lost from olmervathon without re-
currence 9
Determinate group total number 217
Unsucressful results, total number 5
Patrertty dead, canorr prosent at death 5

Patients lost from obscrvation with

cncer 0

Patients living with cancer 1]
Succesful reult, patents free of cancer

for five year oc more 212

Five-year rate of cure (212 + 217) X 100 97 7%

fact that all of the patients with basal cell car
anoma of less than that uze were cured How
ever when the size exceeded 3 am, the rate of
cure dropped to 76 2 per cent (Table IX) In
cach case the nre refers to the average dam-
cter of the lewon as measured with cabipers
at the imtial chmcal examnation. Examples
of basal cell carcanomas of various sizes are 13
follows group A (damecter under 1 cm.) n
Figure 53 group B (duamcter 110 2 em.)
Figures 42 44 46 50 55 and 61 group C
(diameter 2 to 3 am.) 1n Figures 43 52 57
38 59 and 62 and group D (diameter 3 cm.
or more) in Figures 40 41 47 49 and 63

TABLE IX

EFFLCT OF SIZE OF BASAL CELL
CARCINOMA OF THE NOSE ON
FIVE-YEAR END RISULTS

Arevage Doameter \wmber of  Successfal Results

Greup Lenews  \uwmbr  Porcemt
A under 1 %0 0 1000
B lw? 82 82 100 0
c 2103 24 24 100 0
D 3 or more 21 16 76 2

It 1 mgrificant that the five unsuccessfully
treated cases of basl cell carcinoma of the nose
were all clasufied 1n group D As 2 matter of
fact, all of these ncoplasam were consxderably
larper than 3 em. 1n diameter and 1t was exces-
sive nvolvement of ssues beyond the nose itself

that forced ducontinuance of treatment. Thus
1n two cases there was excessive involvement of
both orbits 1n two casey there was excessive
destruction of the upper hip and maxillary
bone while 1n one case the neoplasm eroded
into the brmn through the cribiform plate of
the cthmoid bonc. In these cases treatment
could not be carned further without blindness,
unwarrented deformity or mmmediate death.

The effects of previgus treatment on prog
nosts 18 adverse as indicated by the rate of cure
of 95.5 per cent for patients with recurrent
lestons as compared to the mate of 992 per
cent for those who had not received previous
treatment. This would be expected mamly be-
cause the delay occasioned by the unsuccessful
treatment would tend to allow deeper extension
of the carcinoma However the fact that 95.5
per cent of recurrent lesions responded to
chemosurgical treatment indicates the effective
ness of the method 1n such cases. By way of
contrast, authors unng other methods regularly
report a much greater drop m the rate of cure
n cases of recurrent cancer For example,
Magnussen** reported a cure rate of 951 per
cent for previously untreated basal cell carci-
noma of the nosc but the rate for the cases of
recurrent cancer dropped to 69 6 per cent.

The effect of histologic degree of
on prognosis is apprecable as indicated by the
fact that 100 per cent of the sixty patients with
carcnoma recorded as having a low degree of
invasrveness were cured while only 968 per
cent of those with highly invamsve basm) cell
caranomas were cured. However the mucro-
scopic control of exaston provided by the
chemosurgieal technic makes 1t possible to fol
low out the alender intersperning strands of
highly mvasne carcinoma as readily as the ar
cumscribed  blunt outgrowths of the less -
vauve caranoma. The lower rate of cure in the
cases with highly invaave neoplasms 15 more
a reflection of the fact that pauents with these
lettons are more likely to have had umuccessful
treatment with other methods and therefore
therr peoplasms had time to grow large before
thev reported for chemosurgmical treatment,

The tendeney for basal cell careinoma of the
Dot to be highly 1ovanve 1 indicated by the
fact that 72 4 per cent of the cases in ths series

Caremoma of the \ose
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were 30 clasufied Some degree of keratinzation
was observed 1n 235 per cent of the cancers
and melanin pigmentation 1n 0.9 per cent but
nesther of these factors apprecuably affected the

The effect of the ste of ongin on progrosns
1 not very great (Table X} The loweat mate of
cure was for the root of the nose where deep
wnvanon of the dangerous region of the cribn
form plate is an adverse prognostic factor It 1
noteworthy that all of the lenons which arose 1n
the nasolabial fold were cured although car
cmomas of thus ute are geperally conceded to be
troublesome,

TABLE X
EFFEQT OF SITE OF ORIGIN OF BASAL CELIL,
CARCINOMA OF THE NOSE ON
FIVE-YEAR LND RESULTS

Nomber of  Sweessfal Rerulls
Lenens  Mumber Py oot
26
87
4
56
5
2

-3
»

8883¢

| wagszr

|

§2F§§§h
% :

N
3
<

217

»

All dtes

Therapeutc Results in Cases of Sq

TABLE X1
FIVE-YCAR END RESULTS FOR SQUAMOUS
CELL CARCINOMA OF THE NOSE

This serics inclides the cases of alf patients with hieto-
logically proved squamons cefl carcinoms, both early and
advanced, previouy untreated and recurrent, with and
without tit, who were ch —
during the twelve year pertod cnding six years pror to
thh writing
Total pumber of cases

Indetarminate group total number

Patlety desd from other causes without

59
16

recurrence 1
Patients Jost from observation without re-
currence o
Determinate group total number 43
Unsuccesful resulta, total mumber 6
Paticnts dead, cancer present at desth 5
Patlents lost from cheervation with cancer 1
Patients Hring with cancer 0
Succemfal results, paticnts free of cancer for
five years or more 37
Fhve-year rate of e (37 + 43) X 100 85 4%
Therefore, five year cures were obtamed in
864 per cent of the forty three determinate
cases of squamous cell carclnomss of the pose.
As far ay could be determined, the promary
lemon was eradreated in 91.5 per cent of the
Ccases.
The effect of the nze of the lasion on prof-
nosit  became appreasble as the average

Cell Caranoma of the Nosc

Altogether  fifty nine squamows cell car
anomas of the pose were chemosurgically ex
ased duning the twelve years ending six years
pror to the date of this wniting The cancen
ranged from carly to far advanced Previous
unsuccenful radtion or surgieal treatment
had been receved by 465 per cent of the
patienty. Regional metastass was present in five
cascr.

The fifty-nine consecutive cascs were clasm
fied in *“determinate” and mdeterminate”
groups (Table XI) The irdeterminate
group mecluded the cases of 16 panents who
dred of other causes before the end of the five
year perod of observation  otherwue, no
patients were lost from observation before the
end of five years The determmpate group in
eluded forty three cases made up of six un-
succensful results and the thirty-seven success-
ful results

d ded 3 cm. (Table XII) Thus,
five of the sx umsuccemful results were m
cases in group D Examples of leddons i the
various clasufications as to sze are fllusmated
as follows group B (damecter 1 to 2 cm.)
1 Figure 45 group C (dmmeter 2 to 3 am.)
m Figures 51 56 58 and 64 group D
(dumeter 3 cm. or more) 1n Figures 46 54
and 65
TARLE XIT
EFFECT OF BIZE OF $QUAMOUS CELL
CARCINOMA OF THE NOSE ON
FIVL-YEAR END RESULTS

Awrege Drameter \-r&«-/ Seccersful Reealts
Greap G, Avmber  Peramt
A under 1 17 17 100 0
B 1t03 14 13 929
o] 2103 3 3 100 0
D 3 or more 9 4 444

The reasons for the hmpawred prognos m
Jesrons of large dze are the greater chance of
metastasts (four eams) and the greater chance

€3
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of destructon of such an extent that complete
removal was not justificd (two cascs) Large
are m 1tscl{ 13 no deterrent to chemosurgical
treatment and many very extcnuve lesions were
successfully treated

The effect of previous treatment on prog
wosu 13 appreciably adverse as indiated the
rate of cure of 75 per cent n the group of
patients who recerved previous radiation or
mrgacal treatment as compared to 957 per
cent 1n the group of patients who received no
previous treatment.

The delay occastoned by the use of treat
ments which proved ineffective had an adverse
effect because it allowed the neoplasms to be
come more deep-seated and 1t increased the
chance of metastasis. Moreover previous treat
ment occasionally had some tendency to pro-
duce usolated ulands of neoplama with inter
venng areas of normal tissue. Thu lack of
continuity gave ruc to the danger that although
the main mas of cancer might be cradicated
an outlying wolated focus mght not be located
mn the sections and would not become apparent
until of sufficdent mze to become chimeally
vrible or palpable. Cold kmife surgscal exciuon
abo can produce outlying foc1 by dussemination
of cells dunng procedures such as undermining
and closure.

The eflect of the histologic grade of mahg-
nancy on prognosns 1 considerable. Thus the
mte of cure was 100 per cent in grade 1 and
93.3 per cent 1n grade 2 but 1t was only 76.9
and 33.3 per cent in grades 3 and 4 respectively
(Table \III) Most of the unmccenfully
treated lenons were extremely imvasive and the
carcmomatous nfiltration proved to be much
more deep than had been antiapated on the
bam of the imtial ehnical examination Ths
and the greater mncidence of metastans ac

TABLL \III
LFTECT OF HISTOLOGIC GRADE OF
MALIGNANCY OF SQUAMOUS CELL
CARCINOMA OF THE NOSE OV
FIVE-YCAR END RESULTS

Nembr [ Swcessful Renudls

Grade Less’  Neoaber  Percrat
! 12 12 100
‘ 15 14 93
3 13 10 69
M 3 1 333

counted for the poorcr rosults in the patients
with more highly malignant carcinomas, Never
theles patients with the dangerous highly
malignant squamous ccll carcinomas often are
thosc in most desperate nced of the mucro-
scopically controlled excson provided by the
chemosurgieal technie

The effect of mte of ongin on prognoss
may be summed up by the gencrahization that
the more posterior the nte of ongin on the
nosc the greater the chance of deeply de
structrive invasion and entrance into larger
lymphati¢ channels. Thus, the rate of cure was
less 1n cases 1n which the carcinoma arose on
the nasolabial fold the septum or the root
than 1t was when the neoplasm arose on the
tip hrdge or ala (Table XIV)

TABLE XIV
EFFEQT OF SITE OF ORIGIN OF SQUAMOUS
CELL CARCINOMA OF THE NOSE ON
FIVE-YEAR END RESULTS

Sits Lestoms Aonber P oot
Root 6 5 833
Brudge 14 13 929
Tip 5 4 0 0
Ala 10 9 90 0
Nasolabual fald 2 1 50 0
Septum 5 4 80 0
Vestibule 1 1 100 0

All sites 43 37 66 &

Examipation of the six unsuccessfully treated
cases of squamous cell carcmnoma of the nose
revealed some degree of connection between
the site of ongin and the cause of failure, Thus
mn a case 1n which the lesion began on the root
of the nosc the cause of failure was invason of
the bran through the cribnform plate of the
ethmoid bone. In the other cases m which the
ancers were not cured the failures were be-
aue of such deep extensmon into the ad
sacent facul structores such as the orbits, the
maxllary bone the upper bip and the cheeks
that 1t was deaided that the radical destruction
necessary for therr cure was not justified

The effect of metastasis on prognoas n
cases of squamous cell caranoma of the nose
would scem to be consderable on superficial
camination of the statstics. In the group of
five pauents with metastasis only one was cured

Caranoma of the Nose
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(20 per cent) while m the group of thirty-cight
patients who did not have metastasiy there were
thirty nx successful results (947 per cent)
However metastans was not the chief cause
of faure 1n the five unsuccessfully treated
cases the pnmary ledon had proven to be too
extemive for compkete eradication to be feasible
and the metastrses oply added to the hope
lemness of the ntuation.

Comparron of Results with Those of Other
Authors

As 1 the case with cancer of other areas of
the skin, the best comparable serics of carcinoma
of the post, both as regards the excellence of
the results and also the adequacy of statisical
cvaluation, 11 that of the Radmhemmett of
Stockholm as reported by Magnuuen.** In hus
sries of 84 determimate cases of bam] cell
caranoma of the nose, the rate of cure at five
years was 88 1 per cent as compared to the rate
of 977 per cent in the present senes of 217
determinate cases. The two series were ap-
proximately comparable as regards the pro-
portion of Jarge lestons (26.2 per cent of Mag
numen s cases were m groups C and D as com-
pared to 211 per cent in this senies) but his
series included fewer cases 1n which there had

been previous unsoccessful treatment (274 per
cent as compared to 41 per cent 1n the present
serres)

In Magnussens seres of seventeen deter
minate cases of squamous cell carcinema of the
nose the five year mate of curc was 882 per
ceot as comparcd to the rate of 864 per cent
in the prosent senes of 43 determinate caser.
The two scrics were essentnlly companable as
regards the proporton of large lemams (294
per cent of Magnusmens cases were i group
C and D as compared to 27.9 per cent m the
present series) but conudersbly fewer of hn
patients had receved previous  umsuccesdul
treatment (176 per cent as compared to 465
per cent n the present serics) and hu senes
ncluded no cancers in the more dangerouos
septal and nasolabal fold sreas

The microscopic gudance of excmon
afforded by the chemosurgical sitethod oot oaly
has provided a reliable means of followmg out
the unpredictable ramuficatons of cancer into
the various parts of the nose but it has made
it ponible to do ths without destroying un
Invaded tissue Moreover ths was accamplshed
in thu scnes of 367 cases of caranoma of the
note without a single death attributable to
chemosurgical treatment.
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CHAFTER 5

Carcinoma of the Ear

HE conservative excision which may be
carried out safcly with the chemosurgical
method 18 particularly advantageous m  the
treatment of cancer of the external ear be
cauwse extennive defects of thrs structure are not
asv to repar satafactorily ** The microscopic
control of excanon allows such conservative re
moval of small kestons that no repair is needed
while 1n the treatment of large lesoms 2
maximum amount of normal tssues 15 pre
served as a basis for recomtruction. Moreover,
the healing qualities of the cartilage and other
tesuey are not 1mpatred by chemosurgical treat
ment  therefore, there 11 no chance of chronic
penchondnts or uleeration such as may follow
radation therapy
The chemosurgical treatment of cancers of
cach of the vanous regrons of the external ear
presents different  problems. Accordingly the
subject 1 presented under the following head
mgs (1) helix and lobe (2) anthhelrx and
crum  (3) concha (4) canal and deeper
structures  (5) tragus and preauncular regron
{6) postenor surface and (7) postauncular
sulas. A feature possesed 1in common by all
of thoe anatomic regoms 3 a arulaginous
framework covered by a thin layer of shin and
subcutancous connective tussue Becawse of the
thinness of this covenng most cancers soon
come 1nto contact wath the cartilage. Therefore
except when the neoplasm 15 relatively super
ficial the imtial surmeal excision and curettage
often exposes the penchondrium in the center
of the lesion. When this 1 the case subsequent
chemosurgical treatment umply connsts of the
removal of speamens of fixed tissue from the
peniphery for microscopre study (Figs. 73 and
74 If the cartilage has bern penctrated by
the cancer the erowon s readily visible to the

naked eye. However to determuine whether or
not there 11 involverent of the tsues on the
other mde of the croded cartilage requires
microscopic examination. Cartilage which has
been penctrated by the fixative ordinanly must
be removed unless the area 18 so small that the
surrounding  granulation  tosue
readily

can cover

Helix and Lobe

Becswse of thar prominent poution at the
edge of the ear the helix and lobe are unusually
subject to deforrmty as a result of caranomatous
invasion unless the lesion 13 small. Following
chemosurgical exciuon, & repar sometimes 13
deurable, but mn older people it often 1 prefer
able simply to smooth ocut the sharp edges of
the miche dunng treatment so that the defect
u made lexs noticeable (Fig 66) Even in case
of extenuve destruction of the helx by car
anoma or irradiation 1t 15 worthwhile to be con-
scnanve in the removal of the abnormal tissucs
in order to preserve some semblance of an ear
(Fig 67)

Extensive lenons of the upper and antenor
portions of the helix may cause a loss of sup-
port which could allow the ear to hang down-
ward. However of the normal pontion of the
ear 1 mamtained dunng the healing process by
means of adhesive tape or by means of sutures,
this pomtion becomes permanent (Fig 68)
Cancer of the antenor extrenuty of the behx
may be chemosurgically excised with bittle
defect even of 1t has spread out over the
Zg})ntcm concha and other structures (Fig

Carainoma of the Iobe may require partal or
complete removal of this structure but smince
there normally are such wide vamauons in

Carcinoma of the Ear
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A B c
Fig 66. (A) Squamoes cell carcnoma, grade 1 malignancy (B) Granalation tusue
after chemomrgiaal exeinan. A mmall amoumt of the helix above and below the
neoplagn also was removed to avoid a sharply defined nicke. (C) Healed letfon.
The coatour of the ear was not unnightly There was no recarrence after five yours.

O
A

Fig 67 (A) Mixed baral and squamous cell caranoma with superimposed painful nduuonpﬂmbm::l

tis and vlcerauon. Courses of roentgen therapy had been recaved ten years and six years previouly

there had been persistent ulceration for four years. (B) Granulation timme after chemosurgical exchaboe-
(C) Healed leston. Thers was no recurresce after fix years,

the contours of the lobe the defect umunlly cmmmcu.']‘huwﬂyudoncdmﬂgoriji‘“:
not notsceable (Fig 70) after chemosurgical treatment. Huwcvcrm-llble
If after chemosurgical excloon of cancers reparr 15 contemplated, 1t asually » pref -
of cither the lobe or the helix there 1 formed to preserve all of the unmvolved twsuc 23
an unpleannt outhne 1t 18 often possble to  bass for the recomstruction. o of
mmprove the contour by the removal of tagy and In the chemosurgial treamment of cAncer
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he hebx it s important to remember that  eral 1t 13 preferable to proceed slowly removing
artilage 18 an avascular tiwsue through which  thun rather than thek layers of fixed tusue,
he fiatnve penetrates very readily Therefore, 3o that only minumal amounts of normal tissue
care must be exercmed to avord overdosage  arc destroyed dunng the removal of the cancer

Fig 68. {A) Baul cell caranema. (B) Lemon at completion of chemosurgical
treatment wath fixed tussue still adherent. The cancer had ivaded deeply into the
peneranial tisuey and had extended 1n the perichondnum into the helix, crura
and concha. (C) Healed leson. The ear was taped against the scalp duning heal
ing wntil this pontion became permanent. There was no recurrence after four years.

Fig 69 (A) Keratinmng bagal cell carcinoma which had recurred after roentgen

PY exaston and clectrodesnicaton. (B) Granulation uswue after chemo-
surgcal exerwon. The caranoma extended for 8 mm. 1n the penchondnum to the
concha (C) Healed lemon. There was no recurrence after four and one-half years

Ths caution 19 cspecally nesded when the mamn Antihehx and Crura

T8 of the cancer has been removed by

Rurpaal exaion and curettement prior to the  Carcinomas at the antihelix and crura and
{titon of chemosurgcal treatment. In gen  of the adjacent sulc often are hrmuted 1n therr

c"dmmad(hea., =




B

and 1t 1s feasible to carry out the mucroscopially
controlled excrions as far medilly a5 the
mddle ear

If the entire carcumference of the camal s m-
volved there may be some tendency for
stenoss to develop This may be reduced by
applymg scardet red gaure or vaschne gaur
to the granulating surface and then packmg

Fig 74 Maps of specimens removed on two suceer-  with cotten to produce firm preswre. Exuberant

sive days from the patent illustrated in Figure 73
{A) Stppled areas represent two arear of cancer

ancer

complete amputation 13 necemsary the external
auditory canal remains wadely patent (Fig 75)

The speamens on the next day were free of

granulaton tisue should be cauterred with a
silver mtrate stick. The conservatim made
possible by the mucroscopre control of exanon
aften results In the preservation of part of the
lmng of the canal and then the tendency to-
ward stenons 1 kess. If the stenous causes the

Fix 73 (A) Squamous ctll carcinoma, grade 4 (B) Gramulation trme and ex
emosurgical excdoa.

posed mastold bone after ch

The caranoma invaded the

parotid ghand anteriorly and there was an extenston aloog the sheath of & nerve

infertorly (C) Healed lemon. The sear was lincar and the caml was patent.

There was no recurrence of the primary leston after two years but when 2

cervial metastasds developed the patent, who suffered from senile dementia,
failed to return unal the mass was rmoperable.

Camal and Decper Structures

Neoplasms seldom arsee i the external
auditary canal. Thus 15 fortunate because cancen
m this region often tend to spread inwardly to
invade the middle ear and other relatrvely -
accestible  structures. However there n no
reason why early lemons should not be amenable
o cure by chemosurgical treatment. Long
slender korves and forceps are cmployed to re-
move the speamens from the wall of the canal

collection of secrctians m the mner portron of
the canal and imfection cnsues, it may prove
necessary to reopen the canmal *
plastic repair 18 needed to pmtrecﬂmceu{
the stenoss.

Tragus and Prearmcular Regloa
Carcinoums of the tragus and preanriolar
regron present po problerns unlem deep mvasion
Sn‘oth:tub)utntnmxc!huocﬂ.lntd.m
extengve lnvolvement of the external auditory
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Fig 76. {A) Bana! ccll carapoma which had recurred after treatment wath radium, roentgen rays and elec

trodesneation, For two years the cancer had been invading the ear canal (B) Graoulation tirsue and e

posed capsale of the temporomandibular joint after chemoturgical exason. The entire arcumference of

the canal was jmvaded. (C) Healed leson The canal almost closed because of exuberant granulation trsre

formed 1n respomse to necrotic bone which was not thrown off promptly because of the previous radution

therapy After reopening the camal remamed widely patent (C) Healed lemon. There way no recurrence
when the patient died of other causcs after mne yearw

Fig 77 {(A) Squamous cell carcinoma, grade 2 (B) Granulaton tusue after

chemomrgical exasion. (C) Healed legon. Ther
yarns.

€ was po recurrence after five

canal may cause some tendency toward stenoss
but this may be munumzed by packing the
camal as has been described Sometimes the
temporomandibular joint 13 invaded but this
complhication ks not semous as ankyloss never
develops (Fig 76) Finally the external carotd
of superfical temporal artenes may be ap-
yroached with contequent danger of hemor
rhage Thus complication may be prevented by
useting 3 suture bigature 1f pulavon obsened

dunng excmion suggests that the vessel 1
bang too closely approached Deeply invasive
Jewons may also necemtate the mterruption of

part or all of the pnmary branches of the
facal nerve.

Postenior Surface

Cartinomas on the postenor surface of the
auncle often are found to have mvaded to the
cartilage This usually means that some cartilage

Cartinoma of the Ear
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must be removed before healing can proceed
to cotopletion. Wounds of moderate size usually
heal with barely vinble scars and no defect
(Fig 77)

Postaunicular Sulcus

Cancers ansing in the sulcus formed by the
junction of the ear and postauncular scalp
often are found to extend rather deeply into the
Junctiopal tissues, However even lemons of
farly wide extent heal with fine hnear scan
(Fig 78) Deep leuont may erode to the
cranum but this 1 pot a dangerous complca

groups. The indeterminate group mcloded the
cases of mieteen patients who died of fnter
current discase before the expiration of the e
year period without evidence of recurrence and
the three pavents who were lost from cbeer
vation before the end of five years but who
were without evidence of cancer when bist
scen. The determunate group included the cases
of three patents who were unsuccensfully treated
and the cases of forty mne patents who were
succesfully treated (Table XV)

Thuy, after observaton for frve years or more,
succestful results were obtained 1 forty mme of

Fig 78 (A) Baml cell carcinoma which had recurred after tratment with 2
caustic chemieal (B) Granulatron tusue after chanosurgscal excinon. {C) Healed
leston. There was po recutrence after ux years.

bon ualess the bone u penetrated Then en-
trance into the vemous mnuses and nto the
mentnges may be hazards.

Therapentic Results m Cases of Basal
Cdl Carcmoma of the Ear
Altogether seventy four basal cell carcinomas
of the ear were chemosurgucally excied durtng
the twelve vear period ending aix years pror
to the date of this wrmpg The cancers were 1
all stages from early to advanced. Tlurty-one
per cent of the patents had recened previous
unsucoessful treatment. There were no metas
tases
The seventy four consecufive cases were
dnided into “indeterminate” and “determmate”

the ffty-two determunate cases. Therefore, the
rate of cure at five years was 942 per eent.

The effect of the nze of the leson on prog-
nonr was slght unlexs the average dmmeter
of the basal cell carcnoma exceeded 2 cm.
becawse all of the neoplasms smaller than this
are were cared. However the cure rate dropped
m group C (dmmeter 2 to 3 cm.) and group
D (dmmeter, 3 cm. or more) to 90 per cent
and 75 per cent respecnvely (Table XV1)
Examples of bagl cell carcmomas of vanous
qres are ilustrated s follows group B
(dmmeter 1 to 2 cm.) m Figure 69 group C
(dameter 2 to 3 an.) m Figures 68, 70, 76
and 78 and group D (dameter $ cm. or morc)
1n Figure 67

78
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TABLE XV
FIVE-YEAR LND RESULTS FOR BASAL CELL
CARCINOMA OF THE LAR
Thi series includes the cases of all patlents wath histo-
logrcally proved basal cell carcinoma, both early and
advanced previowly untreated and recurrent, who were
chemasargically treated duting the twelve year period

ending ¢ yean poot to thiy writmg
Total mumber of cascy T4
Indcterminate group, total number 22
Patlents dead from othcr causes withowut
recurrence 19

Patlents lost from cbeervathon without re-

cutrroce
Determinate group total number 52
Unsacremful rembty, total mumber 3
Paticnts dend, cancer present at death 3
Patients 1ot from checrvation with caneer 0

Patjents living with cancer 0
Saccessful resalts, patients free of cancer for
five years ot mare 49

Flveyear rate of cure (49 + 52) X 100 94 2%

The three untuccessfully treated patents had
large cancerns but it was not the sze per se
that aceounted for the poor resuits. Rather 1t
was the deep mvanon of underlying structures
that cawsed the failures. Thus the canal and
muddle ear were mvolved m one case while in
two other cases the dura and deep cervical
ussucs were mvolved.

TABLE XVI

EFFLCT OF SIZE O BASAL CELL
CARCINOMA OF THI' EAR ON
FIVE-YEAR END RESULTS

Arerage Deomcter  Nigmber of  Suer sefl Rerults
Cm

Greup Lentoms Awmber Precewt
A under 1 16 16 100
B 102 17 17 100
c 2t03 10 9 %0
D 3 or more 9 7 75

The effect of previous treatment on prognoss
1 somewhat adverse as indicated by the fact
that the rate of cure 1n the group of pauents
who had received previous treatment was only
875 per cent as compared to 972 per cent
for the group who had not recanved previous
treatment. However one of the prane uses for
chemorurpeal treatment 15 10 the cate of the
patent whow cancer has proved refractory to
other types of treatment and the fact that 87.5
Pt cent of the patients with recurrent cancers
were cured 1ndicates the effectivencss of this

method 1n such cases The chief reason for the
adverse influcnee of recurrence! on prognons
1s the delay occasioned by the prolonged use of
ineffectual treatment. Thus in two of the un
succenfully treated patients of this senes the
cararomas had had time to mvade through
the cramum to the dura and 1 one the
carotid artery in the upper cervical region was
involved Sometimes the radmtion or surgical
treatment keeps the superfiaal portion of the
neoplasm under apparent control but allows the
deep portion to continuc 1ts growth unsuspected
for a conuderable tme. Moreover these treat
ments may eradicate pants of the neoplasm and
leave several polated foar In the case of cold
kmife excmon, there aho 1 the pomibility of
the implantation of cancer cells n the sur
rounding tissues. However 1t 1 produced, thus
discontinuous type of spread may be the canse
of incomplete removal 1n apite of the mcro-
scopic control afforded by the chemosurgical
technye.

The effect of the hustologic degree of in
vasiveness on prognosu u defimtelv adverse as
ndicated by the fact that the rate of cure for
the group of patients with highly invanve basal
cell carcipomas of the ear was only 92.5 per
cent ns compared to 100 per cent for the group
with carcinomas of a low degree of invasiveness.
However thus doas not signify that the chemo-
surgical method 15 less effective m the treat
ment of hughly wvasne lalons, On the con-
trary the microscopic control of exchiron makes
1t possible to follow out the interspermng strands
of highly mvasnve carcmoma just as rehably as
the globular protrumons of the less invanve
caranoma  What the lower ratc of cure as-
sociated with highly invasive lenons does ngnify
13 that these cancers are more likely to have been
recurrent after other treatment and to have
spread to the deep structures such as the dura
and the middle car

There was keratinmation of some degree n
135 per cent of the basal eell carcinomas but
this feature cxerted no apprecuable effect on
prognons. Most of the heratinimtion was in the
more highly mvasive carcnomas, particularly
n those which had recurred after 1raciation.
None of the basal cell carenomas of the ear
contuned melanin pigment

Carcinoma of the Far
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The affect of the ate of ongin on the prog
noss of bawl cell carcinoma of the ear con
sists of an adverse mfluence of medial position.
Thuy, the three unsuccenfully treated patients
had cancers annng 1n the concha, canal and
postaunculer sulcus respectively  Apparently,
the nearer the neoplasms are to maccessible
and wital structures, the greater the likelihood
of thar invamon. By contrast the neoplasms
which arose on the protruding portion of the
ear were cured 1n all cases (Table XVII)

TABLE XVII
EFFECT OF SITE OF ORIGIN OF BASAL CELL
CARCINOMA OF THE EAR ON
FIVE-YEAR END RESULTS

Mumber of  Soccessfel Reults

Site Lertons Nwmber B ot
Hellx 7 7 100 0
Lobe 2 2 100 0
Antihelix and crurs 3 3 100 0
Coocha 6 5 833
Canal and decper stroctures 1 0 [
‘Tragos and peeauricular 10 10 100 0
Posterjor surfree 12 12 100 0
Postauncular wlcus 11 10 o0y
All sltes 52 49 942

Therapeutic Results m Cases of Squamous
Ctll Caranoma of the Ear

In all, seventy ux squamous ccll carcanomas
of the ear were excised duning the rwelve year
penod ending ux years prior to the date of ths
writmg The cancers were 1n all stages from
early to advanced. Previous umuccenful treat
ment had been received by 35 2 per cent of the
patient. There was metastaxs in the regronal
podes 1n eight cases (14.8 per cent of the deter
mmate cisey)

The seventy-sx consecuttve cases were divided
mto “indeterminate™ and  determunate” groups.
The mdetermingte group included the cases
of twenty two patients who died of intercurrent
discase before the elapse of five years without
evidence of recurrence. The determinate group
included the cases of cleven patients who were
untuccenfully treated and the cases of forty
three patiens who were successfully treated
(Table XVIII)

Thus after observation for five years or
longer successful resulty were obtained m forty

TABLE XVIII

FIVE YEAR END RESULTS FOR BQUAMOUS
CELL CARCINOMA OF THE EAR

‘This series tocludes the cases of all patients with k-

Jogieally proved squamous cell carcinoma, both early and
d d, previowly d and t, with and
without sit, who were ch piaally treated
during the twelve year period ending six years prior o
this writlng

Total mumber of cascs 76
Indeterminate group total number 2
Patienty desd from other cmnes without

reanrence n
Patients lost from observation without re-
currence ¢
Determinate group, total number 54
Unsuccenful rosalts, total number 1

Patients dead, cancer prosent at death 11
Patients jost from obscrvation with cancer 0
Patienta Uving with cancer 0
Succestul resalts, patents free of cancer for
five yean or more 4
Fire-year rate of care (43 + 54) X 100 7%
three of the fifty four determnate cases, There-
fore, the rate of cure at five years was 796
per cent. As far as could be determined the
primary lenon way eradrcated m 92.1 per cent
of the cases.

The sfiect of the nce of the leson on prog-
nostt 18 definite as indicated by the drop m the
rate of cure from 100 per cent in the groap
with lesons under one centmeter In diameter
to 50 per cent 1 the group with lepons three
centumeters or more in duneter (Table XIX)

TABLE XIX
EFFECT OF SIZE OF S8QUAMOUS CELL
CARCINOMA OF THE EAR ON
FIVE-YEAR END RESULT3

Asrage Diamcter  Numtber of  Sucveryfsl Rasslts

Gresp Cm. Lustons  Number  Pet ool
A under 1 18 bt 100 0
B 102 17 15 88 2
o] 2103 7 4 571
D 3 o more 12 6 00
E tes of ccll 1 of

) q
vadous mxes are ilustrated as follows  group
B {dameter 1 to 2 cm.) o Fignres 71 and
73 group C (dmmeter 2 to 3 cmm.) sn Figures
66 72 and 77 and group D (diameter 3 cm
or more) 1n Figure 75

The reasons for umsuccesful results beng
more common m the casey with lange bemont
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sre the greater Lkelhood of involvement of
vital structures and the greater incidence of
metastass, Thoe, n ths sena all of the un
succensfully  treated  patients  either  had
metastass (cight cases) or mvamon of mch
deep structures as the nuddle ear, the pharynx,
or the meninges and the transverss venous
anus (three caser) These complications, rather
than large sz per se, were the direct causes
of fulure. Nonethclers, large sze and poor
prognons did go together as indicated by the
fact that 1n the unsuccesfully treated cases the
sze of the cancers, as measured prior to the
mstitution of treatment, placed two cases in
group B three cases in group C, and ax cases
m group D

The eflect of premous treatment on prognoss
1 appreasble as mndicated by the mite of cure
of 579 per cent m the mncteen cases with
previcusly treated lesions as compared to 91 4
per cent m the thirty five cases with untreated
Jesions, Thus drop 1n the rate of cure m the cases
m which the patents had recerved previous
treatment {3 to be expected, largely because
of the delay whih allowed the cances to
spread  to  inaccemible  structuret and to
metastasze. However the fact that over half
of the patents whose cancers did not yeld to
other treatments were succasfully treated by
means of chemosurgery indicates the usefulness
of this method m the treatment of recurrent
squamous cell caranoma of the ear

The cffect of lustologic grade of malignancy
on prognoss 1 comsiderable. Ths 13 indicated
by the drop 1n the rate of cure from 90.9 and
929 per cent in the cases with cancers of
grade | and 2 mabignancy to 60 and 20 per cent
w thowe with grade 3 and 4 mahgnancy (Table
XN) Most of the adverse effect of high

TARBLL XX
LFFECT OF HISTOLOGIC GRADE OF
MALIGNANCY OF SQUAMOUS CELL
CARCINOMA OF THE EAR ON
FIVE-YEAR LND RESULTS

Nember of  Swrrusfl Rendts

e Lenens  Nembor  Prromt
1 1 10 %09
2 28 26 929
3 10 3 60 0
4 5 1 200

malignancy was due to the greater likelihood of
metastass but to some extent 1t was oho due
to the greater likelihood of invasuon of deep
vital structures Barmng these complicating
factors the ughly malignant cancers were just
a3 readily removed by the chemosurgical technic
as the leaas malignant neoplasms although the
unpredicted infiltrating extenuons from the
main mas were more common 1n the former

The effect of the nte of ongin on the prog-
nosus 1 cases of squamous cell carcinoma of the
car 13 noteworthy i that the morc medial the
ongn the less the chance of cure. Thus none
of the patlents with cancers which arose in the
canal or 1n deeper structures were cured while
all of those with cancers on the helix, lobe
and concha were cured In between these ex
tremes were the patents wath cancers which
arose on the tragus and preauncular region, on
the postenor surface of the ear and m the post
auncular sulcus with about 75 per cent cures
and those with cancer on the antihelx and
crurn with over 90 per cent cures (Table
XXT)

TABLE XXI
EFFECT OF SITE OF QORIGIN OF SQUAMOUS
CELL CARCINOMA OF THE EAR ON
FIVE-YEAR END RESULTS

Muomber of  Sucerssful Reswlis
Site Leswns Number  Per et

Helix 1 11 100 0
Lobe T 1 100 0
Antihelix and crura 15 14 933
Coocha 2 2 100 0

All dyes

The poor prognous aswciated with car
anomas of the external auditory canal 1n this
scries was the result of extenuve deep invasion
in all five cascs and, in addition, metastasy in
three cases. In one case the cancer extended
along the penosteum over the temporal and
panctal bones, into the muddle apd nner ear
and down the custachian tube, In another case
the cancer extended into the postpharyngeal
regon and involved the jugular ven, Ob-
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viowly such extenuve involvement precludes a
succestful outcome but there was no way of
knowing the exact extent of these neoplasmns
until the extenmons had been followed out
wth the micromscopically controlled chemo-
surgical exasons. However there 11 no reason
why cancers which have not extended so far be
yond the external auditory canal should not be
curable.

There were  five unsuccemfully  treated
cancers which arose in or near the attachment
of the pmna to the past or preauncular tissues
(tragus and preauricular, posterror surface, and
postauncular sulcus) It seems likely that these
fatlures were due to three factors (1} pearness
to the deeper wital structures (2) ncarness to
the larger lymphatie vessels, and (3) frequent
traumatzation of the cancer by movements of
the aurcle. The last two factos cxplan the
high rate of metastass m thexe areas (four of
the five unsucemfully treated patients with
cancer 1n these areas had metastases)

The high rate of cure associated with lesions
of the helix, lobe, cancha, antihelix and crura
13 probably n part due to the lack of motion
which mught squeeze cancer cells out into the
Iymphaticy but 1 also due to the greater distance
between the cancer on the onc hand and vital
structures and larger lymphaties on the other

The effect of metasians on the progrons of
squamous cell caranoma of the ear 3 very
unfavorable. In this semies there were aght
cascs in which there was metastasss and 1n all
of thewe the outcome was unfavorable. In coo-
trast, there were forty-sx patents wathout
metastans and of these forty-three were success
fully treated (935 per cent)

In ths senes only three pattenty had metas-
tases which were deemed operable. In ax cases
deep roentgen therapy was given for palhation.
No prophylactic neck dmsectons were carnied
out.

In spite of the poor rendts in patents with
metastases in thus series the prognons m such
cases ahould not be comudered hopeless and
close postchemosurgical obscrvation should be
carded out with the object of early detection
and surgical treatment of regronal metastavs.

Comparmon of Results with Those of Other
Authors

For companson with effechively wed radio-
logic, surgical and electrosurgical techmes the
statistically adequate data of Magnussen® arc
wseful. From hi protocols 1t was determined
that jn his scries of twenty-one determinate cases
of basal cell carcinoma of the ear the fire-
year cure rate was 76.2 per cent as compared
to 94.2 per cent in the prosent senes of fifty
two determunste cases. Magnuseens serney m-
cluded a few more cancers of large sze (474
per cent were 2 an. or more 1n dixmeter as
compared to 365 per cent in the present
scrres)  but not as many cancers were recurrent
after previous treatment clsewhere (237 per
cent as compared to 308 per cent m thi senes)

Magnunens senes Induded twenty deter
munate cases of squamous cell caranoma of the
ear and the five-yoar cure rate was 50 per cent
as compared to 796 per cent tn the present
reriey of fifty four determinate cases. More of
his lesions were clasfied m groups C and D (2
an. or more . dameter) than in the present
sericy (Eljpcrcmtucnmpnmdml'».?ptr
cent) but his serres inchided only four sey
large Jewions (group D) while the present sencs
mcluded twelve cases in thls group Approv
mately the same proportron of pauents had
been fully treated ehewhere m
series (35 per cent as compared to 352 per
cent)

Therefore, 1 the two comparable serres
of cases the five-year cure mate for chemo-
surgically treated basal cell carcipoms was 942
per cent as compared to 76.2 per cent @
Magnusens semey, while for squamous celt
carcmomma the rate for chemonmgically treated
cases was 796 per cent as compared to 50 p
cent m noen § serics.

Thcuhfi::lmpacmnmlofmpmﬂﬂd
bylhccht:u'mmrg'n::ltz:chnlcw:.:ru'pomfbk
ot only for the unprecedented relbiity but
also for the conservatism “mi%‘:
preseration of portons of ear
othﬂ'wucwwu}dh]:“vebcmduuoytd- In sddr
nun,mthumoflwauofaxmmﬂﬂf
the ear the operatrve mortality rate was <0
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CHAPTER 6

Carcinoma of the Eyelids

ARGCINOMA of the eychds may be
G treated chemosurgically without danger
of damage to the eyeball unless the sclera 1110
volved to such an extent that its entire thick
nes must be penetrated to permit complete e
moval of the neoplasm.” The mech
which the eyeball 1 protected dunng chemo-
surgical treatment are two-fold 1) the hd
edema and chemoss tend to push the treated
area awzy from the eychall, and (2) the tears
dilute the fiative chemical as 1t slowly per
meates through the hds with the result that
the concentraton does not become sufficient to
damage the cyeball

1t 1s obvious that the fixative must be applied
1n such a manner that it wont be camed mto
the eye by the tears or by the movements of the
eyelids. If a neoplaam near the hd margn 1
bang treated chemosurgically without  pre-
lsminary surgical exasnon, the fint apphcanon
13 made to the portion of the tumor away from
the id margm. In ths way an cxcavation
made from which further chemosurgical treat
ment may be camned out safely Umally how
ever the excavation 1 produced by prelmunary
surgical exciston and curettage which are done
under local anesthesla, This surgical procedure
not only 1s faster but 1t # less panful and there
13 less opportunity for imtation of the eye by
the inadvertant entrance of the fiaatve chem-
ical into the &ye

After the excavation 1 produced the chemo-
surgical procedure 1s the same as mn other
locations except that extra care 1 exercised
w the applieauon of the dresung 1n order to
prevent shifung by the movements of the eye
Uds or weting by the teans. The dresangs are
made small and are fitted as acrurateh as
possible 10 that they may be securely taped n

place, if too large, the dresmngs can move
alightly under the adhesve tapes. If the lexon
is 1n an area where the dresung 1s lilely to be
soaked with tears cxtra precautions are re
quired to make the dressing occlusive. Often
this 13 accomplshed by the use of a double
layer of petrolatum gauze appled over the thin
layer of cotton which covers the fimatve. When
properly done this keeps the tears away from
the applied fixative even though the overlying
dressing may become wet. Often the cye 13
kept dosed with an eyepatch to prevent un-
necessary teanng and blepharospasm  this m
turn helps to prevent wetting and movement of
the dressmg

If the cancer 1 so extenmve that the eye
must be removed this may be accomphshed
ather by contnwng with the chemosurgeal
techmie or by surgical removal. If the eye 18 to
be reoroved chemosurgically the conjunctiva s
anesthetized with 4 per cent cocaine solution,
and the surrounding titsues wncluding the aliary
ganglion arc infiltrated wath procaine Then the
senmtive conjunctival and scleral tissues ere
mpidly destroyed with dichloracetic aced and
znnc chlonde fimtive Thu rapidly elummates
teanng and the &ye may be removed in the
same manner as any other tissue.

Caranoma of the eyelid may be conudered
according to the ste of ongin under four
headings as follows lower cyelid upper eyelid,
medial canthus and lateral eanthus

Lower Eyelid
Cancers of moderate mze Jocated several
millimeters from the hd margin may be chemo-
surgically excised without concern about the
Id bang pulled downward because there
enough clastianty In the eyelid tisues to com
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pensatc for the scar contraction (Fig 79)  eman to sacnfice thrs margmal tusue to aved
However if the cancer 13 at or near the Id 1ts evernon as the scar contraca {Fig 81)

margm, ectropion will develop unless the hd It 13 remarkable how the lower Lid will pull
margn, mncluding a small amount of the con  mto normal poution sfter the removal of 2

Fig 79 (A) Baml cell caranoma whsch had recurred after electrodemcation.

(B) Granulation tissue after chemosurgical exciston. (C) Healed lenon There

was o recurrence when the patlent died of other causes after three and one-half
years

Fig 80 (A) Benl cell carcinoma which had recurred after treatment with
ausics and clectrodendeation. (B) Granulation thsme after chemosurgical ex

d

cauon. The neoplam imvaded the palpebral o ctiva and this

removal of the krd margin and a narrow strp of confunctiva. (C) Healed lesion.

The bd has pulled up mto normal position. There was no recurrence after four
years

junctna, also 15 removed. When the cancer in- conndmblc:mocmtufdm:c,'l‘bchmcbm::
volves the edge of the lid the tisues at the bd  and commetlc results urually are peardy perf

margin
pron results (Fig 80) However if the cancer
spares a thin stnip of the Ird margin 1t is nec

necemarily are removed and no ectro-  except for the lack of the iashes which are un-
unpoﬁlmon'.helovn:rlxd.}lmcycﬁd:whfth

]J.ln:b(:crxpu.d]x:dc’row'nl:'yi:l'n:“ﬂ‘Sm"‘f':he
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Fig 81 (A) Banl cell caranoma which had recurred after electro-
demmcation treatment. (B) Leston dunng chemosurgliaal treatment.
‘The lines on the fixed tssue 1ndicate the ongm of the five speciment
which had been removed for frozen sections. Micrascopic examma
ton revealed cancer 1n the central poruon, but this area was free of
cncer when the next layer was excised. Though the id margin was
free of cancer a namow strip of conjunciva was sacnfied to avoid
ectroplon. (C) Granulation tsue after separation of the final layer
of fixed uwue (D) Healed lesion. This 13 the pormal position of the
cyelid for thu patent. There was no requrrence after five years.

Fig. 82. (A) Squamous cell carcinoma, grade 1 maligmncy The wemght

tomor had camsed evermon with remltant conjunctinue (B) Gnnnhﬁouollhz:

after chemosurpaal excinon. (C) Healed lesion. The contraction of the scar has

puﬂcdlhehdupinmmrmalpoduon.Tber:wunomcwthbep:ucn!
died of other causes after two yart

cancer will retum to normal pouton upon re Cancenn which  predomunan

moval of the neoplasm and the adpcent bd  conjunctival nide of the lower l\}:)d ;r::l;:qu‘:z
margin (Fig 82) The commetc results are 30 the menfice of some ummvolved tssue on the
good that even if the hid marpn were saved  cutaneous ude of the Iid but the retum to
and a2 graft placed to prevent cvermon, 1t 1 normal postion 1 30 rapd and complete that
doubtful if the appearance would be any better  the loss 1s of hittle comsequence (Fig 83)
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More advanced cancers may extend poste
norly for some distance into the orbtt. For

tupately there 13 a strong terdency for most of
thete neoplasms to remain close to the wall of

the orbit and to spare the cye (Fig 84)

The eptre lower eyehd has been removed
m a number of cases, There » no danger of
damage to the eye from exposure because the
upper Lid extends far enough down to provide

adequate closure {Fig 85) Pabents with car

ancmatous 1nvasion of the bulbar conjunctva

have also been treated by means of chemowr

ness of the eyelid has been invaded by the ar
cwoma, the resultant hole through the eyebd,
dafmodmmuz:,tmduocloselpuntmcom}y

(Fig 88) In cases 1n which the lewon directly
overlies the cornea, this membrane 13 not dam-
aged because the teans carry away the chemsal
as fast as it permeates through the bd (Fig.
89)

Of course there Is a Itmit to the amount of
upper eyelid which can be removed wrthout
jeopardmng the eyeball through cxposure.
However 1n some cases the entire upper eyebd

Fig 83 (A) Basal cell caranoma with most of the imvolvement on the cor

jmetival wde. (B) Granulation e aiter chemosurgieal exanor. The indtlat

treatment consisted of the excavation of the inferfor portion of the tumor pro-

ducing a cavity from which to carry on subsequent chemozagical excmmont. (C)

Healed lenon after three weeks. The contour of the eveld had returned to por
mal There was no recurrence after five years.

gical excwons carmed out at intervals of mun
utes mstead of hourt, In such cases atropine o
instilled m the eye or admunutered parenterally
to reduce teanng and great care um used to
avoud more than muperfical damage to the
sclera. If the extenuon of the cancer into the
orbit 13 extensive or if the eycball jtself 1 1n-
volved the eye must be removed (Fig 86)

Upper Eychid and Eychrow
Because of the elastiaty of the shan of the
upper cyelid, neoplasms of connderable mze
may be chemosurgically excused wathout appre
cuble defect (Fig 87) Even (f the full thik

has been semoved. Tha 1 accomphshed with
out damage to the eye by mping the fower
eyehd up over the cyeball and unog ophthalme
omtment to prevent exposure untl the lower
bd can be sutured to the stump of the upper
eyeld. Later on, the lower cyeld may be mpht
to provide both upper and Jower lids.

Carcnaas 1 the eycbrow regron may be
chemosurpcally exased with such conservatum
that the appearance often s hittle altered (Fig
%)

Medial Canthus

Following the chemosurgical removal of

inner canthal peoplamm the functional and
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cosmef { the medial portions of the
results are surpnungly good even if  some separation o
the ;rccumma has bcc:p extenmve (Fig 91)  upper and lower lds. W'hcn.:\d'nl' d}cc}lco::‘m:
have been removed to sul
i ¢ moderate size the resultant scar  sural tusues
:;\ftlcti‘x Lm::"bl: only on close imspection and the tent that the eychds pull apart, a medial

Fig 8¢ (\) Bal cell caranoma which had recurted after three courses of radium treatment and sur

greal exaaon These procedures had kept the superficial porucn of the lesion under control but the deep

extensom grew unchecked (B) Cranolation tistue after chemosurgical excision. The cardnoma jnvaded

for two centimeters posenorly 1n the penosteum of the floor and medial wall of the orbat as well a1 1n

that of the naw! bone and the lacnmal fossa. The irrerular outhnes of the neoplasm are evident In the

recondtruction of the cancer shown in the Insert. (C) Healed lemon. Binocular wisfon was presenved. (D)
Levon after repair by Dr A B. Hyslop There was no recurrence after fifteen yearw.

defect s ml (Fig 92) The contraction of the tanorrhaphy should be done m the region of
scar tends to pull the commussure together un-  the separauon. If the remamng eyelid trssues
less there 38 cxtensve imvolvement above and  tend to pull laterally with cxposure of the
below the canthus in which cac there may be  medial portion of the conjunctiva the medsal

Carcinoma of the Eyelids 87,
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Fig 85 (A) Basml cell carcinoma which had recurred after treatment with roentgen rayn
{B) Granulation tisfue after chemasurgical cumlon. All except the lateral end of the lower
Iid was iovaded as was the mednl ecanthal regron. (C) Healed lesion. The cctropion could
have been prevented by the removal of the small fragment of the lateral end of the Jower Gd.
There was po recurrence when the patient died of other causes after ux years.

lemon

D

d of the hds should alo be sutured to the
era or other switable tisue mn the inner can-
] region. The sutures may be removed when
e position of the tismues has become stabilized
d no further abnormal expomure » anud
ted. Deep nvason may necomtate the de-
uction of the lacnimal xac and this may result

Fig 86. (A) Basal cell carcinoma which had been Lept under control
auperficully for fifteen years by fourteen radimm treatments. (B)

cancer imohed

Granulation tisne after chemonngial excrmon. The

Lheend:manumlhepq-hnmddrmﬂ]bmemdnmudiﬂf
the foor of the orbit that the eye had to be removed
antrum lmed with mucow. There was po requrence
after fifteen yeans. (D) Recoustruction of the cancer shou fug the
clinically vasible portion (certral dark arca) and the palpable portion
(hight area) as contrasted with the actwl, microscopically proved

(C) Heald

extent (whole model)

in some teanng upon cxposure to the wind.
Shgbtc\tmmofmemcdnlpandzbchds
maynkcf.hclnmmalp‘mcu-w-yfmm
nonnxlpomnmng-nmdn:qebﬂlmdmhlho
may cause some teanng on cxporure Howzrer
thu:ymptomhummcdhmco'rnnmwn'
venience to most patients.
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Tig 87 (A) Baml cell caranoma (B} Granulation thsuc after chemosurpical ex
ason. {C) Healed lenon There was no recurrence after anx years.

Fig 88 (A) Squamnous cell carcmoma, grade 2 malignancy (B) Granulauon ussue

and hole through the entire thickness of the Ld, The 1ns and pupil are visihle

through the bole which was necemarily produced because of caranomatous mva

son of the conjunctiva. (C) Healed lesion. The hole closed spontancowsly within

one month, There was no recurrence when the patient died of other causes after
fve yean.,

A

Fiz 89 (A) Baa! cell caranoma which extended through the full

thicknews of the Iid directly over the comea. (B) Healed lenon.

There was no damaec to the eye became the fixative chemical was
diluted by the tears as it skowly permeated through the evelid

Carapoma of the Eyelids



Fig 85 (A) Basal ccll carcnoma which had recurred after treatment with roentgen nyn
{B) Granulation tisue after chemosurgical excision. All except the lateral end of the Jower
hd was invaded as was the medial canthal region. (C) Healed Jesfon. The ectropron could
have been prevented by the removal of the small fragment of the lateral end of the lower bd.
There was no recurrence when the patient died of other causes after six years

D

end of the hds should ako be srtured to the
sclera or other switable tiseue 1n the mnner can
thal regron. The sutures may be removed when
the pontion of the tssues has become stabilized
and no further abnormal exposure 15 snta
pated. Deep mvasion may necesatate the de
struction of the lacnmal sac and this may rewult

Fig 86 (A) Bauml cell carclnoma which had bg:n kept mdncm{tg‘)l
superficlally for fifteen years by fourteen radiom treatments.
Graoulation tisme after chemosurgical excimon. The cascer lmd‘-f:‘l
thcmunmmmthcpcnwcumdthcm.ulbmtudnmud&kd
the Boor of the orbit that the eye had to be removed. {C) Hea
lesron showing antrum lmed with macosa. Thers was o recurrestt
after fifteen years. (D)
clinfeally vulble portlon (central dark area) and the palpable porxo
(Nght arem) as contrasted with the actual, microscogieally proved

Reconstruction of the cancer showing the

extent (whole mrodel)

in some texring upon exposure to the wmi
8Slight cvermon of the medial part of the B

may take the lacrimal puncta awsy from it
nonnalpoddm-gllmtthccyehnﬂmdthhllﬂ
may causc some teanng on However
thh:ymptmnhuamcdbnlcornomcm-
vemience to most patients.
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Fig 87 (A) Dawal cell caranoma. (D) Granulation tissue alter chemosurgical ex
asion. {C) Healed Yeston. There was no recurrence after nx years,

Flg 88 (A) Squamous cell carcinoma, grade 2 mallgnancey (B) Gragulation tissne
and hole through the entre thickness of the lid, The ins and pupit are visible
through the hole which was necesanly produced becawse of carcinomatous nva
uon of the conjunctiva. {C) Healed leston. The hole closed spontancously within
one month, There was no recurrence when the patient died of other causes after

Fig. 89 (A) Basal cell aranoma which extended through the full

thicknoss of the bd directly over the comea (BY Healed legion.

There was no damage 10 the cye beeause the fixative chemiaal was
diluted by the tears as it slowly permeated through the eyeld.

Cardnoma of the Eyclids



Fig 90 (A) Basal cell carcinoma. (B) G if tissue after ¢h greal
extinon. (C) Healed lesion. There was no recurrence after five years

(
Fig 91 (A) Baal cell aaranoma which had recurred after radhm
treatment (B) Lesion after chemosargical exasion mn four mierm-

b, \
\ﬁ' i
%\ y : : oy

- (C) Granulation tissue after separapon of final layer of fixed tsoe
] ~ after seven daya, (D) Healed lencm after four months. There was no
recurrence when the pattent died of other causes after dght montha.

L tumre after ch ] ex
anon An extention mto the upper eyelrd had pot been recognired by clmical ex
amipation. C) Healed leon. There was po recurrence after five yeart

Fig. 92. (A Basal cell carcmoma. (B) G

Mahgnant Tamors of the Skin and Other Accemible Structures



Fig 93 (A) Basl cell carcinoma which started in the medial canthal regon and extended over a period

of twenty years to svolve all of the upper and lower hids and also the orbit includiog the eyeball (B)

Granulatlon tissue after chemosurgical excnlon of the lids, the eye and other otbital contentx A layer of

Lmvolved bore aromnd the nm of the orbat alo was removed as were extenslont into the ethmoid sinnes
and nasal cavity (C) Healed lelon There was no recurrence alter ten years.

Fig 94 (A) Squamous cell caranoma, grade 3 malignancy The cancer lnd recurred aft rosurgi

removal and twenty four roentgen ray treatmenty. (B) Granulstion tussue after chano::rgg cxn.dar:

There was extemive fovanon of the sclers in the region of the attachment of the medial recins moscle

and therefore the eye was chemonurgically removed. There also was conmderable nvanon of the mwal

mucona and the ethmold and maxillary smser (C) Healed lesion before the repair There was no re
currence after eight years.

Negiceted cancers (Fig 93) or highly mabg  or through the tun bo

{ the supersor
nant cancers which had proved refractory to  of the orint. o hem Tl
other methods of treatment (Fig 94) often sull
uel cunble by chemosurgical treatment. The Lateral Canthus
only Imitung factor u car invasion Carcinomas of the out

er canthal

of the bramn through the inferfor orhital fissure  be removed without complncauomr;g‘::«mt:z

Carcainoma of the Eyelids
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extenuve (Fig. 95) However snce there 1
not much room between the outer nm of the
orbit and the eycball, advanced recurrent can
cer not 1ofrequently 1ovades the sclera to such
an extent that the removal of the cyc 1s neces-

Therapeutic Results 12 Cases of Basal Cell
Carcmoma of the Eyelids

In all, 129 basal cell carcinonas were chemo-
surgically excued during the twelve year perod

Fig 95 (A) Banl cell carcinona. (B) G

tissue after ch

graal ex

asnon. {C) Healed Jesion. There was no recurrence after three yearn

= T

[o]

Fig 96. (A) Basal cell caranoms which had recurred after many treatments with roentgen rays which

had camed comes! opaaty (B) Granulaton ossuce after chemosurgianl exduon
Lateral rim of the orbrt and of the adjacent frontal bone was ivaded as was

The periosteum of the
the sclera of the eycall

which was chemosurgically removed. (C) Hesled Iesfon. There was no recurrence when t}:cplﬂtﬂ!d’c‘i
of other caases after two years.

sary (Fig 96) In cases m which carcisomatous
mvaston necesatates the removal of the lacri
mal gland, the other glands of the Lds supply
sufficient Inbricattont for the eye. Excesuve de-
strucbon of Iateral canthal tssues may neces-
ntate a lateral tansorrhaphy to prevent scpare
tion of the Gids and exposure of the cye.

gndmgnxyunpnartothnwntmgmﬂn'
ccn“mmlﬂmguﬁomm{ymldﬂmrd-
One third of the pateots had recelved pre-
vious unsuceenful trestment. There were PO
metastases.

The lmasawmdmdcdmto"inde‘ﬂ‘
mimate” apd “determinate™ grm;‘-mind"
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termimate group was compowd of the cawes of
thurty four patients who died of intercurrent
diccase before the lapse of five years without
recurrence and the caswes of four patients who
were Joit from observation without recutrence
when last scen. The determunate group wcluded
the cases of #ix patients who were unsuccessfully
treated and the cases of tighty five patients who
were successfully treated (Table \AII)

TABLT \All
FIVL-YT AR END RESULTS FOR BASAL CTLI
CARCINOMA OF THE TYTLIDS

This seris Inclodes the cawes of all patients with histo-
Iogically proved basal eell carcinoma, both eardy and
advanced, previomly untreated and recurrent who were

treated during the twebve year perhod
ending six yran prioc to this writing

Total mumber of patlents 129
Indcterminate group, total npumber 3
Patients demd from other causes without

recurrence ko

Paticnts kst from observation without re-
aorenct
Determunate group, total number [4]

Paticnts dead  cancer preaent at desth 3
Patents Jost from  obscrvmnon with
CRTCET 3
Paticnts Living with cancer 0
Sacconful rovdes, patents free of canecr
for five years or more 85
Fiveeyear rate of curc (85 + 91) X 100 93 4%

Therefore, after observanon for five years or
more, succenful results were obtained 1n eighty
five of minety-one determmate cases of basal
cell caranoma of the eyelds, Hence, the rate
of cure at five years was 93 4 per cent.

The effsct of the size of the lesion on prog-
Aons was Aight 1n the cases 1n which the cancer
wias less than three centimeters in diameter be
cause & high proportion of these were succen-
fully treated. 1t was only when the sme ex
ceeded three centumeters that a sgmficant drop
1n the rate of cure occurred (Table XXIIT)
Actually when chemosurgical treatment 1s used
the size 1tself thould have virtually no effect on
the rate of cure of basa] cell carcinoma unles
the lemon 1 1o extepnve that there has been
mvason through the roof of the ormt or
through the infernor orbital Asure. However
mn levons of large mze there 15 somewhat more
chance of memng some of the numearous rams

TABIT XXI1IT
FTiLCT OF SIZF OF BASAI CILI
CARCINOMA OF THY FYTLIDS
ON TIVE-YTAR END RESUITS

Avrage Drameter  Number of  Swccersfd

Cronp Com. Lesions  Niomber
A under { 45 44
B 1ta2 N 32
[+ 2t} 3 5
D 3 of more 8 4

firatiom and ths 1 what happened in
extremely advanced caranomas which
treated early n this semes There wer
pauents with unsuccessfully treated canc
smaller sixe and both of these failures we
to the patient s refusal of enucleation w
became apparent that the eyeball had
invaded onec of these patients recerved roi
therapy ehewhere and the other finally h
recommended enucleation in another et
amples of basal cell caranomas of variou
are illustrated as follows group A, (dia
under 1 em.) in Figure 89 group B (dia
1t02 cm) In Figures 79 80 81 83 °
and 92 group C (dumeter 2 to 3 o
Figures 87 and 95 and group D (dm
over 3 cm.) in Figures 84 85 86 93 and 9

The effect of premous treatment on ths
nosis 1n patents with basal cell caranc
the eyelids 15 appreciable as indicated |
cure rate of 83.3 per cent 1n the thinty p
who had recerved previous treatment as
pared to the rate of 984 per cent In the
one patients who had received no pnor
ment. However the microscopieally con
extnons which charecterre the chemon
method make posible the salvage of
advanced recurrent lenons and often th
be done without the loss of the eye.

The effect of histologic degree of inpan
on the prognoss of basal cell carcinoma
\'.')IM 15 g 1, 'I}lu 1 . it
five ycar mate of cure of 87.8 per cent
forty mnc cases of carcioma of 2 high «
of mvasiveness as compared to the rate «
per cent m the forty-two cases with a lo
gree of mvanvenes.. The lower rate o
axocated with the highly invanve lestor
not becawse of the invasiveness per e
was becayse these wnvaanve, nfiltrating ¢
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were more likely to have recurred after pre
vious treatment. In tum these recurrent lestons
had had the opportumty to become extentive
and to present more obstacles to cure than do
Jess advanced lesions. Actually patients with
highly invanve basal cell carcinoma of the eye
hd are the ones mast urgently 1in need of the
mucroscopic control of excinon provided by the
chemosurgical techme. Some degree of ker
stinization was observed 1n eleven lestons (12.1
per cent) and pigment 1n two lesions (2.2 per
cent) but neither keratintzation nor pigmenta
tion affected the resporse to chemosurgical
treatment,

The sffect of the site of ongin on the prog
nosts of basal cell carcinoma of the eyehd 15
ugnificant 1n that the more highly mvasve
lemons of the canthal regions are more Lkely
to lead to senous complications than are the
less mvanve nedular carcnomas which com
monly affect the upper and lower eychids
(Table XXIV)

TABLE XXIV
EFFECT OF SITC OF ORIGIN OF RASAL CELL
CARCINOMA OF THE EYELID ON
FIVE-YEAR END RESULTS

Vember of  Swcrssfel Resmlts

Sute Lesroms Nwmber  Per comt
Lower Ld 43 41 7
Upper Iud 22 21 955
Imner canthus 20 17 850
Outer canthn & 5 233

Therapeutic Results in Cases of Squamous
Cdl Caranoma of the Eyelids

There was a total of eightcen cases of squa
mous cell carcnoma of the eychds treated
chemosurgically dunng the twelve year period
endmg ux yean prior to this wntmg The
cancers were m &l stages from early to ad
vanced. One lewon had recurred after previous
treatment and one patent developed regional
mctastans.

The eighteen cases were divided mto “inde
termuinate™ and  determinate  groum. The m
determunate group wncluded the cases of three
patients who died of mtercurrent disease before
the end of five years without recurrence and
one who was lost from observatron before the
end of five years without recurrence. The de

termunate group was composed of the cate of
the one patent who was unsuccenfully treated
and the cases of the thirteen patients who were
succenfully treated (Table XXV)

TABLE XXV
FIVE-YEAR END RESULTS FOR SQUAMOUS
CELL CARCINOMA OF THE EYELIDS
This serles includes the cases of all patients with histo-
logically proved squamous eell carcinons, both carly sad
d 1, p ly d and with and
withoat ds, who were treated

dormyg the twelve year period ending nx yean proe ty
this writing

Patients dewd, cancer prescat at death 0

Patlents lost from obecrvation with cancer 1

Patlents hiving mith cancer 4
Succesful resulty, patients free from cancer

for five years o mare 13
Five-year rate of curc (13 + 14) X 100 92 5%

Therefore, after obscrvation for five years or
more succensful results were obtamed 1 thr
teen of the fourteen detcrmmate cases of squz
mous cell carcinoma of the cyeld. Hence, the
five year rate of cure was 929 per cent. The
prmnary lesion was cradicated in every case.

There were msufficient numbers of s 10
provide sigmificant data regarding the cffects of
varlous facton on progoosis There was only
ope unsuccenfully treated case a raprdly grow
mg, pr ly untreated s cell car
cnoma of grade 3 malignancy are 11 mm,
loatodonthehwcrc—,tlui-uhejuncmwnh
the cheek the cause of farfure was submaxillary
mumm‘dﬂd]m:nq;iccttdbythcplmm
untll 1t had become Attempred
d)anomrgﬂladnono{dxchrg:mmwhnh
mphccd!bcmhmxxﬂhrynl:vlryshndlnd
invaded the mandible was of oaly palhatve
value. The primary lewon 1n thu, a3 m €VerY
ohcrunof;qmmmuc:ﬂmrcumldtbc
eyelid, did not recur
Thnd;mibunonofcuuurcgudxdndﬂ
of the lexons was as follows group A (average
dumeter under 1 cm ), seven caxs group B
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(1 to 2 cm.), four cases group G (2 to 3 em ),
two cases and group D (3 em. or more}, one
case Examples of squamoun cell carcinomas in
group C (2 to 3 cm.) arc illustrated in Figures
82 ond 88 and onc 1 group D 1 illustrated 1n
Figure 4 Omly onc patrent had received pre
vious treatment. The dutnbution according to
grade of mahignancy was as follows grde 1,
nine cass gnde 2 three cases grade 3, two
cses and grade 4 no cases. Nine lesions ong
mated on the lower hd four on the upper id
ooe 1 the medmal canthus and rone 1n the
lateral canthus,

Comparnon of Results with Those of
Otber Authors

The excellent senes of cases of basal cell car
cnoma of the cyehd deseribed by Magnussen!
provides switable data for companson with the
results obtained with chemosurgial treatment.
Thus m hus senes of uxty determinate cases
the five-year rate of cure was 85 per cent. In

the scncs of nincty-one determinate cases in
which the patients were treated by chemo-
surgery the rate of cure was 934 per cent
However in his senes there were more cases in
groups G and D (30 per cent as compared to
143 per cent in this scnies) but the proportion
of Iesions which had recurred after previous
treatment was exsentially the same 1n both senes
(317 per cent as compared to 33 per cent in
thiy senes)

There were no adequate senes of squamous
cell carcinoma of the cychd for companson

‘The chemosurgical method for the micro-
scopically controlled excision of cancer of the
cyclids provides a rchiable and vet o conserva
tve means of treatment The techmc when
properly employed docs not endanger the func
tion of the cyc unless the eyeball actually 1
imaded or 1 surrounded by cancer Moreover
i this scries of 147 caser of carcinoma of the
eychids there were no deaths attributable to
chemoturgeal treatment.

Carcinoma of the Eyelids



CHAPTER 7

Carcinoma of the Extremities and Trunk

HE microscopic control of excison pro-

vided by the chemosurgical technie s just
as important 1o the treatment of caranoma of
the extreruties and trunk as it 1 1n the treat
ment of cancer of the head and neck® The
relability which may be attaned by thu
method without the sacnfice of large amounts
of normal tissues 3 of obvious economic vatue
to the doctor or dentst with cancer on the
fingers, to the manual laborer with cancer on
the hand, or to almost anyone with cancer on
the foot.

Because different problems are cncountered
i the chemosurgical treatment of cancer in
vanous arcas the subject 1 consddered under
the following headings (1) fingers (2) hand
(3) arm (4) foot (5) leg, and (6) trunk.

Fingers
Stxty two per cent of the carcinomas of the
fingers occurred in doctors or dentists (twenty
ux of forty two cases) The high madence 1n
these profesions mostly was the result of ex

teeth, the alveolar ridge and the forl on the
back of the dental film.

In the dentist whose Livelibood depends oo
the function of hus fingens, the conservatum
made possble by the microscopsc contral of
chemosurgical excinen may be the factor which
permits contimuance of his profeston. Thus, the
preservation of the tip of the thumb (Figw. 97
and 98) or the function of the middle finger
(Fig 99) may be of extracrdmary ecopomuc
importance. In the serres of seven cases of
cancer of the digrts of dentists treated to date
the dstribution of lestons according to mte
were as follows custal part of thumb, four
lenons over the proxunal mterphalangeal jomt
of the mrddle finger one lesion and proamasl
part of index finger two lemrons.

Phyﬂcmns,pa.rncu.laﬂytboxwhugd{ﬂ'ﬂe
in surgery abo are dependent upen e
ton of therr fingen, and the mproved chanee
of preserving wscful digits afforded by the
chemonmgical techrue 1 an mmportant conwder
aton to them. Often the carcinomas anse over
nterphal. I jomts and m such cases the

posure to roentgen rays from d g 1Ic ma
chiney. In doctors, who usmally recerved ther
exposure during operative and manipulative
procedures, the dorsum of the fingers and hands
were most subject to carcinoma with the high
est inadence being on the third and fourth
fingers and on the mid-dorsum of the hand. In
dentists, who recerved therr exposure while
holding dental films m the nrouths of thewr pa
tients, the damage was greatest on the thumbs,
mdex fingers and middle fingers which struc
tures were nearest the center of the beam of
rocntgen rays. However 1n dentists the damage
to the mdex fingers was Immted to their prox
imal partion because the tips were protected
from the myy by the filraton afforded by the

conservatum of the chemosurgrcal technic
particularly valuable (Fig 100) The dotrbu-
tion of squamous cell carcinoenas of the fngen
of the phydcians treated to date was as Tollows
thumb one lemon 1ndex finger four lesiom
middle finger wx lemons fourth finger, five
Jesons  and fifth finger three lemons. There
was one baml cell carunoma produced by
roen exposure.

'I‘lzmeudnnmm hyperkeratons, -u'uphymu:g
other changes produced by roentgen rays
mpair the healing process after chunmurgmlh
exaslon of cancer The mte of healmg
shightly slower than 1n unirmadiated teues u:
the epithebum over the resaltant scar Ay

96

Malgnant Tumors of the Skin and Other Accassible Structures



thmner and more subject 1o trauma than in large arcas of epithchum must be removed,
patients who have not sustained radiation dam  split thickness grafts may bhe advisable espe
age However 1 the proces of removing the cally 1f the granulating wound 1 over o joint
cancer cnough of the most heavily wradiated  the motion of which might be hmuted by a

A B ¢

Fig. 97 (A) Squamous cell carcinoma, grade 1 which had arisen on the thumb of

a dentist who had occasionally held dental films 1o the mouths of his patients over

a period of thirty fine years. (B) Granulation tissue after ch gical i

The cancer invaded the periosteum of the up of the phalany but did not involve

the bone (Tig 98) (C) Healed leaion. The patient was able to continue his dental

practice and even the yport of bowimg There was no recurvence after fourteen
years

Fig 98 Maps showing the ongiu of spearens removed on sucremve da

the lenion pictured in Figure 97 The straight and wavy lines at the cdguno:r:::

speamens indicate that the edges were marked with mercurochrome and India 1k

respectively to ard in orientavon. Sappled areas represent cancer located micro-

wcopically 1n frozen sections. The cross hatched aress fn B and C represent the tip
of the phalangeal bone

superficial msues wsually 15 removed to reach  comstncting scar Cancers fingers

of the not
the better vasculanzed ussues at a deeper leve] produced by roentgen rays often are the re-
accordingly the healing ordinarily 13 qute sats~  sult of Jong exposure to the ultraviolet rays of
factory and the digits usually function well. If  the sun. These rays have less penctrating power
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and bence do not appreciably damage the heal
ing qualittes of the underlying tisues (Fig
101)

When the dressings are applied to the fingers

in ont case there was mvolvement of bone
which was not recognized this way Therefore,
if there 1s any doubt the bone should be b
Jected to microscopic section,

If n the treatment of cancer of the end of

care must be excrened to avord plaang the

Fig 9 (A) Squamouws cell caranoma, grade 3 malignancy on the muddle finger of a dentlst who oca

sonally had held dental films 1n the mouths of his patients. There also was severe radiodermattis of the

distal part of the thumb. (B) Granulation thsue after exaston of the cancer which ap-

peoached but did not enter the interphalangeal joint. The crusts, scales and Joose nail were dusected from

the thumb. (C) Healed lesion. There was practically no impairment of functlon of the middlc finger and
the thumbnail had regrovm. There was ro recurrence after ux years

d =

T e

¥

.

=

ez
J
B

\‘¢ 1}"

Fig 100. (A) Squamous cell caranoma, grade 2, on the second and third digy
been exposed repeatedly to a dugnostic x ray machlne about tenty-five years before.
keratous on the dorsmm of the fourth digit. (B) Granul tsue after ch cal ex

L\oy,
St

ts of a phyncan who bad
There also was &
amon of the

three lenons, (C) Healed lesions. There was pracucally no mpaument of function. There was po recur
rence when the patient died of other causes after seven years

adhenve tape around the enure finger because  a finger Aancctfmcphn‘fi’m‘:bfd"g:
if the ederna 13 approciable the arculation may  level of an interphalangeal jount, 1t 13 advual
be cut off toanyﬁ.nuonmmthebodyoftﬁcpblhﬂg‘f‘]

Usually carcinomatous mvolvement of the bone rather than leave the surface of the yount
phalangeal bone 1 gromly detectable However  exposed. Otherwsse the poorly v
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artcular cartifage prevents healing The pha
langeal bone <hould be cut off fluch with or
shightly below the level of the soft tisues. This
allows a pad of soft ustues to pull over the end
of the bone as the wound heals and the scar
contracts, The recultant stump 19 satifactory

-

carcinoma on other exposed parts of the body
ultraviolet irradation from the sun was the
most potent external causative agent

Some cancers may present a2 considerable
protruding mass and yet not penctrate to the
Yevel of the tendons bones and joinus (Fig

[

Fig 101 (A) Squamous cell carcinoma grade 2 malignancy (B) Granulation tissue after chemosurgical

exaslon. (C) Palmar aspect showing that bexldes jnvolving the index finger there was an extension into

the palm at the base of the muddle finger (D) Healed lemon. Fleon was shghtly restnicted but the pa
tient was able to use the finger for grasping There was no recurrence after mx years.

from both a functonal and cosmetc stand
pont,

Hand

In contrast with cancer of the finger, only a
very small proportion of cancers of the dorsum
Of‘hewdcwlopfromd.magcbymtgm
rayt. Thus, the number of doctors who de
veloped cancer after having recenved

102) Other cancers may skirt around and
spare 1mportant structures which to chieal
eamnation would seem to be extenmvely n
volved (Fig 159) Sull others may extend
around tendons making their exposure neces
sary but pot pecesmarily destroying ther func
tion because granulaton tmsue and epithelium
may cover over and preserve the function of

imaduton was four (51 per cent of E',-bt
xventy-tight cases of aquamous cell carcinomas
of the hand) In common with squamous cell

the fixed tend (Fig 103) In such cases 1t
13 not known whether the tendons remain intact
or are gradually replaced by new fibers but, 1n
cither event, they do remain functional. The

Caremoma of the Extremitics and Trunk
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grade 2 malix; It had recurred after two surgical excinoes.
1 gical exclnon (C) Healed lemon There was no recrrence after
five yeare,

Fig 102. (A) Sq cell
(B) Granub tissue after

Fig 103 fAY 5q cell troma, grade 3
b ol endons
chemosurgreal excimon. The exposed ¢
tion tisue and epithellum, their extensor function was retained. (C} Healed lesion.
Thecmtnlduknmh.uhepamwbcrcmndhn—unu}cbadbmp-mdaﬂ
with slight blerding. There was no recurrence after sx yeam.
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th of tendon that will e covered Iy granu
n tisuc vanes from onc to about cight
imcters, there bang a conuderable differ
- between indiaduals i this respect

ancerous outgromths which extend deeply
the hand may be followed down between
tendons and bones with accurate micro-
ne visualization by means of the chemo-
scal techmie. By precenving all uninvolved
rturcs 1t often 13 possible to salvage a useful
d despite extensive involvement (Fig 101)

eated If the pnmary lesion is large and of a
farrly high degree of malignancy prophylactic
dissection of the axdllary contents may be ind:
cated. If the axllary nodes are masive and
fixed the only hope of cure lies 1n amputation
of the fore quarter

Arm

Caranoma on the arm above the wnst s
rare Unlos the cancer invades into large ar
terics or into nerves, it may be chemosurgiaally

- 104 (A) Squamous cell carcinoma, grade 1 malignancy which arose in a scar from a burn sustaned

rge two. The neoplasm had recurred after numerous treatments with radium and then with caustics,

* Granulaton tissue after chemosurgical exclsion of the cancer which wvaded the second and third

tacarpal bones necemtating removal of the middle two-thirds of each. (C) Healed leslon. The scar us-

beld the tisues together firmly wath the result that excellent gripping function was retatned. There
wat no recurrence when the patient died of other causes after five years.

¢ fimm but pliable scars which follow chemo-
gl treatment tend to hold the tisucs to-
her in such a way that conuderable Lfung
1 grasping function is retamed. If the car
oma s found to extend through the hand to
©ive & conuiderable arca of the palmar sur
© 1t may prove advimble to amputate the
od a3 was donc i one case 1n this senes.
The constant motion and repeated trauma
*amed by cancens located on the hand have
iendency to mncrease the madence of metas-
U Therefore close observation and early
Bection of enlarged axillary nodes 1s 1ndh
_—
{remoma of the Extremlties and Trunk

excised without complications regardless of nze
(Fig 105)

Foot

Caranoma of the foot Is not common, and
all of the cases in this series were of the squa
mous cell type. The mucroscopic control of ex
anon afforded by the chemosurgical techne
makes possible the removal of neoplasms which
have extended imnto the interstces between the
bones of the foot or ankle. In such cases, the
wounds heal with scan which give adequate
support for good function (Fig 158} Con



nderable amounts of e may be removed
from the antenor part of the foot (Fig 106)
or from the hes! (Fig 107) without appre-
ciable mpawment of functron. Postchemosur
gmalxmnonthebonomufthcfcctumnl}y
stand up well under werght beanng

for them to break down. In no case has a o
chmumalm}cdtourcmonn.
Trunk

The most common vanety of caremoms
Lhrrrunkuthcmpaﬁcnlhnlcnqucwu

Fig 105 (A) Basal cell careinoma on the ulnar side of the elbow The leon had recurred ajter numer

ous (re with electrodend

and caunstics. (B) Healed lesion after chemosargreal excinen, There

was no recurrence after mmne yeare

Leg

Many lesons on the leg are squamous cell
caranomas onginating i chronse ulecers from
trauma (Fig 108) or from burns (Fig 109)
Usually the cancers are not 1 the viamty of
large menves or artenes, and the removal of
neoplasms of large mze can be accomplished
without difficulty The scany after chemosur
gucal treatment are softer and better vascular
med than bum scars and there 15 o tendeny

shows a strong tendency to be erythematows
and to be muibple (Fig 110) Thesc beo-
plauns often spread to mvolve very large arcas
In such cases it 13 unnecesmry to section the
entire central portron because the neoplasm
so umformly superfical. Howerer it » edvs-
able to section the entire periphery because the
ncoplmo!ttnufoundmmmdhﬂheﬂhm
expected at some pamts. Although lhuvlﬂ;fy
of cancer almost always remamns or

years 1t occavonally may suddenty develop into
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Fig 106. (A) Squamous ccll carainoma, grade 4 malignancy The neoplasm had arisen in a chromally
uicerated scar which followed amputation 1n a train acadent thurty five years previously (B) Grapala
tom trsue after chemoturmical exasion of the cancer which invaded the metatarsal boner Enlarged in-

gumal nodes were diseected but were found not to contain cancer (C) Healed lenon. The pauent got
around on crutches and this foot, the other leg having been ampatated. There was no recurrence after five

A

Fig 107 {A) Squamous cell carcinoma of the heel, grade 3 malignancy The neoplazm and & namber of
photar and palmar keratoses were thought to be a result of arsenical medication for psorums. The cancer
bad recurred after electronurpical excison and after surgical excinon and grafting (B) Granulation us
e After chemesargical examon and partial healing One metastatic node was found on disection of the
region {C) Healed lesion The patient could walk on the foot without dufficulty There was no
fecutrence in the primary or secondary regions when the patient died of other causes after five years.

2 more rapudly growing deeply invasive type of case The pomible etologic relationship be
Bmal el caranoma. In this sentes three pa tween psonass and ansenic treatment on the
vents with multiple superficial baml cell car  one hand and superfical basl cell caronoma
=033 had had psonass and one had received  of the trunk and extremuties on the other has
Prolonged treatment w th arsenc for thus ds-  been noted by othens.
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Fig 108. (A) Squamous cell arcpoma, grade 3 mallignancy over the tibul cest. The neoplasm arow ko

& chrome nlcer which followed tranma to the skin four years previowsly (B) Granulatron tissue after

chemosurprcal exdsmon. The cancer extended for an unexpectedly great distance at four pownt at the
peniphery (C) Healed lesion. There was no recurrence after eight years.

i\

h. ! d {rom
Fig 109 (A) Squamous cell carcnoma, grade 2 malig The neophasm had orlg n & scar

a fire bumn sustained fifty years previowly It had recurred after exculon and grafung on three :ﬁoﬂ:
(B) Granulaton tumue after chemosurgical excinon of the cancer which extended Into the femur 2nd o
considerable distance under the grafted surface, (C) Healed lemon. There was no recurrence xfter six yeart.
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Multiple superficial eryth basal cell car of the trunk. There were thirty nx

Fig. 110
Vo (4)

h‘nm'—bc front and back of the tunk, (B) Close up view of the wterscapular regron. Some of the
Lmu:'mntd melanin pigment  (C) Granulatlon ussue after chemosumpical excision, (D) Healed
Wt To recurrence after six years although seven new anes appeared at different sites.
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Carcinoma of the trunk occasronally 1 of a
more highly mvasnve basal cell type or of the
squamous cell type and thete wsually can be
removed chemosurgically without compheations
regardless of size (Fig 111) In some cases the
carcnoma has been followed down around the
spmous procemes and the posterior surfaces of
the vertebrae. On the abdominal wall the neo-
plasn may extend to the pentoneum, a eom
pheation which prevents completron of treat
ment because of the danger of pentomitin

been removed chemosurgically wathout entenng

the pleural cavity The swelling inaident to the

chemical treatment tends to puth the pleuna

away from the treated area providmg an extra

margin of sfety

Therapeutic Results in Cases of Basal Cell
Carcinoma of the Extremities and Trunk

Ninety ux basa] cell carcinomas were chemo-
surpreally exased in the twelve year penod
which ended ux years prior to this wnting The

Fig 111 (A) Baal cell carainoma in the postensor muchal and scapular reglons. It had recurred after many

over & perlod of thirty yeare (B) Granulatlon tissue after chano-

and many gen tr
surgical exculon. The cancer croded the spines of the seventh cervical and fint two dormal vertebrae. (c)
Healed lemon. The atrophy and depigmentation are results of the previows Irmdlatron. There was no recwr
rence after five years,

Among such cases however there may be -
stances 1n which a small residua! focus may be
excned surgcally and the defect closed imme-
diately In ane instance a caranoma of the ab-
domunal wall extended into the mueosa of the
bladder a fistula developed and, although this
could readly have been repalred, the patent
had apother aren of cancer which eroded
through the pentoncum so treatment had to be
discontinued Neoplagms which erode through
the pleura alto may presen: difficult therapeu
tic problems However 1n a number of cascs
porttons of nbs and intercostal muscles have

cancers were 1n all stages from early to ad
vanced. Previous umsuccessful surgical or rade
ation treatment had been recerved in 107 per
cent of the cases. There were po

The 96 cases were divided mto ‘indetermt-
pate and “determinate” groups. The inde-
termumte group included the casey of eght
patients who died of intercurrent ducase before
the chpacofﬁvc)unthbautmnmlﬂd
the cases of four patients who were lost from
obscrvation before the end of the foe yoar
peniod  without  recurrence. The determmate
group mcluded the cases of eighty four succes+
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fully treated patients there were no cases in
which treatment  was  umuccessful  (Table
NXVT)

TABLE \X\\I
FIVE-YTAR END RISUI TS TOR BASAT CLI1

CARCINOMA OF THE EXTRIMITIES
AND TRUNK

This scricy includes the cases of all patients with histo-
Jogically proved bawl cell earcinoma both early and
sdvanced previousdy untreated and recurrent who were
chemasupieally treated duting the taelve year period
ending nx years prior to thiv writing
Total mumber of casex 2%

Tndeterminate group total number 12

Patlents dead from other causes without re
currenee

Paucnty lost from obseriation without re
caarence

Determinate group total pumber

Unsucesdful results, total number
Patients dead, cancer present at death
Patients Jot from obeervation with cancer
Patrents Living with cancer

Sucersful resulty, patlents free of cancer for
e yean or more 84

Fheyear rate of cure (84 + 84) X 100 100

coocoRa

Therefore, the five year curce rate 1n eighty
four determinate cases of basal cell carcinoma
of the extremuties and trunk was 100 per cent.

The effect of the ne of the leson on prog
roas was mul as far as the statistics 1n this senes
o basal ccll carcinomas 13 concerned because
all of the patients werc cured regardless of the
wze of the Jenon. However 1t is obvious that
larger Jesions have a greater chanee of croding
into vital structures such as the peritoncum, the
pleuna, the axillary artery or the inguinal artery
1nd ths 10 turn would reduce the chance of
cure desprie the microscopic control of excruon
afforded by the chemomurgical technie Ths
tenes included an appreciable number of large
benont s indicated by the following data on the
= of the leuons as measured at the mtual
dmical coamination group A (under 1 cm. 1n
Iverage dumeter) twenty five cases group B
glto?cm_) thurty four cases group C (2 to
mqn)ltnﬂsu and group D (over 3 cm)

¥ cases. Although some of the lesions were
‘ITY Sxtenuve a1 exemplified by figures 105 and
. ! none affected vital structurcs whose
r::;?mt might have precluded a succemful

The eflect of previous trealment on prog
nosis 18 not indicated by the data on the present
serics becawuse all of the lewons were successfully
treated regardloss of whether or not there had
been previous treatment. This indicates the
particular value of the chemosurgical technic 1n
the treatment of recurrent lesions. However 1t
is obvious that the arcumtancc of previous
treatment might be an adverse factor tn prog
nosis if the dclay oceasioned by the unsuccessful
treatment allowed the carcinoma to extend nto
witaf structures,

The effect of the hustologic degree of in
rasteness 13 not indicated by the present data
because of the uniform succets in treatment
regardless of the degree of invaslvenen. Basal
cell caranomas of the extremuties and trunk
tend to be less invasive than those in the head
and neck region thus only 10 7 per cent of the
lestons were clasufied as highly nvasve Ob-
viously however the highly invauve lesions
would have an increased tendency to invade
vital structures but this complication did not
occur 1n thn senes. No adverse cffect was
exerted by Leratmization, which was present m
36 per cent of the caranomas or by melanin
pigmentation, which was present in 6 per cent
of the lenons.

The effect of the nte of ongin on prognosis
was not indicated by the present data because
of the regularly successful outcome 1 all cases
of basma] cell caranoma of the extremines and
trunk. However advanced carcanomas located
over the pentoneum the pleura or the large
artenies obviously would be more likely to pre-
clude a successful result by the involvement of
these vital structures than would advanced
neoplasns not so located. The dustribution of
basal crll carcnomas 1n the vanous areas of the
extrermties and trunk was as follows trunk
scventy-aight lemons arm two lesioms  hand
one lemon finger one leson and leg two
lewons.

Therapeutic Results in Cases of Squamous
Cell Carcmoma of the Extremities
and Trunk
One hundred squamous ccll carciromas of
the extremuties and trunk were chemosurgeally
excised duning the twelve year period which

inoma of the Extremitics and Trunk
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ended six years poor to ths wntung The
cancers were i all stages from eary to ad
vanced. Previous unsuccessful treatment by
radiation or surgical exciuon had been received
by 400 per cent of the patlents, There were
regional metastases jn eleven cases.

The 100 consecutive cases were divided mnto
iwndetermmnate  and  “deterrminate  groups
The indeterminate group was composed of the
cases of ewghteen patients who died of other
causes before the elapse of five years without
recurrence of the cancer, and the case of one
patient who was lost from observaton without
recurrence The determmate group included
the cases of cleven patients who were umuccess-
fully treated and the cases of seventy patients
who were succensfully treated (Table XOXVII)

TABLE XXVII
FIVE-YEAR END RESULTS FOR SQUAMOUS
CELL CARCINOMA OF THE EXTREMITILS
AND TRUNK

This scrics includes the cases of all patients with histo-
Jogically proved squamous cell carcinonsa, both early and
previously and r with and
without ls, who were ch trested
during the twelve year perfod ending six years prior to
this writing
Total oumber of cases 100
Indeterminate group total number 15
Patlents desd from other causes without
recurrence 18
Paticnts Lt from cbecrvation without re

currence 1
Determinate group total number 81
Unsuccesfu! resulty, total number 11
Patients dead, cancer peosent at death 9
Patients Jost from observation with

capcer 2

Paticnw living with cancer 0
Suteemful rosutts, patients free from cancer

for frve years or more 70

Five-year rate of cure (70 + 81) X 100

Therefore the rate of cure after five or more
years of observation m the eighty-one determr-
nate cases of squamous cell carcinoma of the
extrermities and trunk was 86 4 per cent.

There were only two cass sn which the
proimary lesion was the cause of falure to
cradicate the dusease In other words m seventy
mne of eighty-one determinate cases the pn-
mary lesion was succenfully treated (57.5 per
cent)

36 4%

The effect of the nze of the leson on prog
nosis was conmderable (Table XXVIII) The

TABLL XXVIIT
EFFLCT OF SIZE OF SQUAMOUS CFLL
CARCINOMA OF THE EXTREMITIES
AND TRUNK ON FIVE-YEAR
LND RESULTS

Avwage Dromctcs  vomber of  Secceosful Resalts

Grosp Cm Leowas  Awmber  Pros
A under 1 9 9 100 0
B 12 2 30 938
(8] 2t 3 13 12 923
D 3 or more 7 19 704

chief reason for the adveric effect of large sze
of the prmmary cancer was the greater inaderce
of metastass. Thus, in thus series the eleven cares
in which unsuccessful results were amocited
with metastasts most of the cancers were large
cight were clamfied in group D (dumeter
3 cm or more), one was in group C (diameter
2103 em.) and two in group B {dameter 1o
2 em.) There were two cases m which faflure
was due to the extensiveness of the prmuary
lenon although therc was no metastasy in e
of thete cases the cancer of the dorsum of the
band eroded through the palmar surface to
such an extent that surgical amputaton of the
hand was carmed out (with a succenfol result) ,
m the other case the extensve aancer of the
abdomunal wall was found to invade the perito-
neum 30 trestment was discontinued. Examples
of squamous cell caranomas of varrous gzcs 81T
ilustrated as follows group B in Figures 97
99 and 100 group C m Figure 100 group D
in Figures 101 102, 103 104 106 107 108
and 109

The effsct of prévious tréatment on prof-
namm-ppreq:blenindlc:lcdbythefl:
that only 78 1 per cent of the thirty two paben
mthprcv:mulym:tcd}wommecumdwhﬂﬂ
°18pcrcmtofdrcfoﬂyuinep-muwhohxd
not recerved previous treatment were
Themslurtl.lonforixﬂuremthcunmm
rccmentamrmthcddnywh:chnﬂcwtd
the neoplasms to become more cxtenmve and
ather to metastasme or to mvolve structures
which precluded eradicaton of the pnmary
Jmon by chemosurgical treatment. However
the fact that 781 per cent of the recarrent
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lenioms were eradicated by chemosurgical treat
ment bespeaks the cffectivencss of this metiod
1n complicated cases.

The effect of the grade of mabgnancy en
prognoss 1o caser of wquamous cell carcinoma
of the extrermtics and trunk was definite (Table
XXIN) There was a drop n the rate of cure

TABLL \AIN
TFFECT OF RISTOLOGIC GRADL OT
MALIGNANCY OF SQUAMOUS CrLL
CARCINOMA OT THI INTREMITILS
AND TRUNK ON FIVEVYTAR
END RESULTS

Nemberof  Sccessful Renlts

Grede Lenians Nonbr Dereent
1 32 2 100 0
2 kil 27 871
3 15 9 600
4 3 2 6T

from 100 per cent in the patients with grade 1
carcinomas to 60 0 per cent 1n those wath grade
3 lepans. Since there were only three cancers
in the grade 4 group the 66.7 per cent cure
rate 11 not very ngmificant. ‘The greater tend
ency toward metastasu accounted for most of
the poor results in the patents wath the more
t Jestons,

The effect of site of ongm on prognons in
squamous el caranoma of the extrermties and
trunk was ggmificant (Table XXX) The lower

TABLE XXX
EFFECT OF SITE OF ORIGIN OF SQUAMOUS
CELL CARCINOMA OF THE EXTREMITIES
AND TRUNK ON FIVE-YEAR
END RESULTS

Nomber of  Swccessfud Rernlts

Sue Lestams Number  Per comt
Flgen 13 1 947
Hand 4 9 553
Am 2 2 1000
Foot xnd toes 9 & o b
Lex 7 6 85 7
Trunk 10 9 %0 0

All sta 81 70 86 4

rates of cure for cancer of the hands and feet
reflect the adverse mnfluence of trayma and
mmmthemtsdcmcofmcmmm.oﬂy
one of the cartinomas of the arm, leg or trunk
metastaured, and only one carcmoma of the

fingers metastasized  Perhaps the small s
the lymphatics in the fingens plus the relats
amall sire of the neoplasms in this loca
accounts for the fewer metastases and hence
higher rate of cure.

The ¢ffect of metastasis on prognous
profound Thus, in the group of eleven pat
with metastasiy there were only two succe
results (182 per cent) while in the groy
seventy patients without metastans there
sxty-cight successful results (971 per cent)

In mx cases the axillary or mguinal n
were surgically dissected and succensful re
were obtained in two cases with inguinal mt
tass. The other nodes were excesnvely larg
unfavorably located with the result that re
rence developed. Shoulder girdle amputa
which was recommended to two patients
refused by both though one later agreed
ever, by that ime there was so mouch inw
ment of the chest wall that complete rem
wai not feasible One patient with axallary
tastaus was apparently cured by resection
the shoulder grdle by Dr k. E. Lemmer
unce the patient dicd of other causes after
yean, this casc cannot be clasmfied as o
cenful outcome In one case palpable axi
nodes were resected but the enlargement
because of lymphadenits and not cancer
prophylactic dmsections were camed out 1n
swcnes. However in cases sn which the @
is large snd highly malignant there occane:
may be justification for axllary or inguinal
sections in the absence of palpable nodes,

In two cases there were metastauc foci it
lymphatic vessels adjacent to the pnmary Je
In one of these cases, that of a patent
caranoma on the dormm of the hand ¢
were nurerous satellite nodules affecting n
of the back of the hand (Fig 165) subseq
axillary metastases were not controlled by
lary dusection and roentgen therapy In
other case that of a dennst with caran
which mvaded most of the thumb, there
embolic foa 1n the lymphates to the upper
of the wrist axillary dissection faled to co:
the and, as pr ly mentgo
the recomnmended amputation of the fore ¢
ter was refused unul it was too late. From
expenence in these two cases 1t 13 obvious

Carcinoma of the Extremitres and Trunk



embolic foct m the lymphatia adjacent to a
caranoma ndicate a very unfsvorable prog
nous and they call for immediate radical meas
ures to forestall spread beyond the axillary or
inguinal nodes.

In all cases of squamous cell carcinoma of
the extremties very close obscrvation of the
regional nodes 13 indicated. In the present senics
there were a few patients who faled to return
as instructed and they developed moperable
masses before reporting for examunation. More
vigorous measures pow belng used to assure
regular chech up vmts should prevent future
failures fram this cause

Comparron of Results with Those of
Other Authors
There are oo really adequate statistics i the
Lterature concermung the results of treatment of
arcnoma of the extrermties and trunk. Mag
nusen s * senes of basal cell carcinoma included
only ux determunate cases of which five were
cured. This yields a five-year cure rate of £33
per cent as compared to 100 per cent in the

present series of eighty-four determmate cases
m which chemosurgical treatment was em-
ployed.

Smularly with squamous cell aaranoma,
Magnussen 3 series ncluded only seven determr-
nate cases with a five year cure mate of 57 1 per
cent. In the present senes af eghty-one determe
nate cases m which chamosurgraal treatment
was used, the five year curc rate was 86.4 per
cent.

Thus, for both basal and squamous cell cara-
noma of the extrermties and trunk the resolts
b d with the ch greal treatment ex
celled those obtmined in a mmilar bat pmch
smaller senes m whuch the patrents were treated
with ordinary surgical and mdaton technres
Not only were the rates of cure high, but the
unusual degree of conscrvatism sllowed preser
vation of useful structures. Also there was only
one death dunng chemosurgical treatment it
was the result of coronary occluson and was
pot conndered to have been due w the

operatron.
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CHAPTER 8

Carcinoma of the Skin A Summary of
Therapeutic Results with Comments

HE preceding chapters have dealt with

the reqults obtained by the chemosurgical
treatment of patients with cancers in specific
areas of the skin. The purpose of thw chapter u
to summanze and comment on the therapeutic
results m cases of basl cell caranoma and
squamous cell carmnoma of all areas of the
skm with the exception of the pems vuha and
amu which areas are considered 1n subsequent
chapters.#! ¢46-¢6™ The data are given 1n suffi
amt detail to permit ready companson with
the resuits of other authors.

This wnes 1 ¢ d of 1,554 cc ve
cases of microscoprcally proved, cutaneom carct
noma m which chemosurgical treatment wasg
employed duning the twelve year period ending
ux yeans pnor to this wnting There were 1071
baal cell car and 483 sq celt
carcinomas, The neoplamma were m all stages
from early to advanced actually there was an
unusually large proportion of advanced lemons
becausc many of the patents came from other
parts of the country for chemowurgcal treat
oent of cancers which had failed to respond to
the umal surgical and radwlogic treatments.
One thurd of the patients had recerved previous
umsuccessful treatment by uradiation or surgery
A few of the patents had two or more cancen
which arose independently in different areas of
the skin  however mnce cach neoplasm con
sututed an mndividual therapeune  problem
cach was conndered to conmntute a separate
case.

Tnasmuch s there 13 2 conuderable differ
ence between the climeal behavior of basal cell
cQraooma and that of squamous cell enraq
noma  the resulis of the chemosurgical treat

ment of each type of neoplasm u considered
scparately The series includes a relatively small
number of cases of mixed basal and squamors
cell corainomas and a few cases of carcmoma
with mtermediate  hustologic  charactenstics.
Thete have been placed 1 either the basal cell
or the squamous cell categones depending upon
which type was predommnant or most nearly
approached.

Therapeutic Results m Cases of Basal Cell
Carcinoma of the Skin
There was a total of 1 071 cases of basal cell
carcinorma treated chemosurgcally dunng the
twelve year period which ended six years prior
to ths wnung The cancen were m all stages
from early to advanced. More than one thord
(34 L per cent) of the pauents had receved
previous surgcal or radiologic treatment. There
were po metastases from caranomas which
were purely baml cell in type. The dagnoms
wa atabluhed microscopraally 1n eveny case.
The 1071 cases of basal ccll cartinoma of the
skuin were dvided into “mdeterminate” and
“determunate” groups. The indetermmate group
of 289 cases included the cases of 260 patients
who had no cancer when they died of other
causes before the expiration of five yean, and
the cases of twenty nme prutents who were lost
from observation before the end of the five year
penod but who were without recurrence when
last seen The 782 cases in the determinate
group mcluded the cases of fourteen panents
who were umsuccessfully treated and the cases
of 768 patients who were succenfully treated
(Table XXN\I)
Therefore, succeful five year end results

Cardinoma of the Skin A Summary of Therapeutic Results with Comments
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TABLE XXXI

FIVE-YEAR END RESULTS FOR BASAL CELL
CARCINOMA OF THE SKIN

‘This scries lociudes the cases of all patienns with histo-
logically proved basal cell cartinoma, both early and
advanced, previously untreated and recurrent who were
chemosurgrcally treated during the twelve year penod
ending six years proc to this writing
1

289

Patients desd from other causes without

Tecurrence
Paticnty Jast from obscrvatios without
FecmTence 29
Determinate group total number 782
Umuccemful results, total aumber 14
Patlents dead, cancer present at death 1
Paticnts bost from observation with

260

cancer 3
Papienty living with cancer 0
Succemnfal results, patients free fram can-
cer for five years or more
Flve-year rate of cure (768 + 782) X 100

768
98 1%

were obtmined mm 98 2 per cent of the 782 cases
1n the determinate group

In the following paragraphs data are given
concermng the prognostic influence of such fac
tors as the sze of the lewon, previous unsuc
censful treatment, the hutologic degree of in-
vasveness and the mte of ongin Not only 1
this materal useful 1 esumating prognoss
an ixdnidual case but it also senves to indrcate
the kinds of cases included 1n thrs seres. The
latter conmideration 15 of specal interest to
workers who are interested 1n companng therr
results with those obtamed by means of chemo-
surgical treatment.

The effect of the nze of the lesion on prog
nons Is relatively shght unless the carcanoma
exceeds 3 cm in average dameter {Table
XXXII) Thus there was only one unsuc
ceufully treated case mn each of groups A
(diameter under 1 em.) B (dameter 1 to 2

TABLE XXXII
EFFECT OF SIZE OF BASAL CELL
CARCINOMA OF THE SKIN OV
FIVE-YEAR END RESULTS

em.) and C (dumeter 2 to 3 em.) while there
were eleven in the numencally smaller group D
(diameter 3 em. or more) However extensve
ness per se 18 oot a contraindieatory factor for
chemosurgrcal treatment of basal cell carcinom
of the shin unless the neoplaom has extended
into some wvital structure, yuch as the brun,
carond artery or the jugular veln, Actually, 2
considerable number of patients with extremely
advanced car were ch geally
treated, and 1n most of thae successful reslts
were obtained. However 1n some patients treat
ment was ducontinued because of 1nvamon
through the skull into the vatal portions of the
bramn (three patients), some for varous reasons
did not stxy for completion of treatment {seven
patents) while some had cancers which were
found to be too advanced to justfy complete
removal m connderaton of the pavents ad-
vanced age and poor general condron (four
patients)  Incidentally the uzes referred to m
this book are the aversge dameters of the
cancers as measured at the mmtal climal ex
ammaton  the actual sze as demonstrated
durng the course of chemosurgieal excmioa
often was much larger

The effect of previoxs treatment on prog-
nosus 18 appreciable as mdwcated by the five-year
cure rate of 956 per cent 1n the group of 267
patients with recurrent lestons as compared to
the rate of 994 per cent 1n the group of 513
patients who had not received previous treat
ment. However the efficacy of the chemosur-
gical method 1 recurrent lenons 1 indicated by
the cure rate of 926 per cent which was at
tned desprte the arcumstance of recurret.
Actually patents with recurrent cancer e
those 1n whom chemosurgical treatient 13 most
urgently needed, but the delay occasioned by
the previous meffective treatment occasiomally
may allow the neoplasm to become 0 EXtEDIVe
that 1ts cure 15 not feasible.

The effect of the degres of muvanpenéss on
proguoss 13 defimite. Thus, the five year cure
rate m the group of 473 patents with hughly
ivastve basal cell carcinomas was 970 per
cent as compared to 100 per cent w the group
of 309 pasents with rehatvely ponimasee
carcinomas. However this does not mean that
the chemosurgical method s not highly effec

Arrrape Draseier  Asmber of  Swosssful Rerells
Groap Cm Lesens  Nwmber  Per oot
A wnder 1 308 04 97
B 1to2 754 %7
c 203 95 54 99
D 3 or more L3 T w1
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tive 1n the treatment of highly mvasive lesions.
Quite the conrary the micToscopie cantrol
provided by the chemosurgical method often 15
most needed by patients with filtrative neo-
plasms which have a tendency to spread 1n
unpredictable directions for uncxpectedly great
distances. The chief reason for the lower mate
of curc 15 that the invasive neoplasms are the
onet most likely to have recurred after other
treatment and to have had time to become so
widespread that cure was not feasible.

Fermatinmation was observed 1n 14 8 per cent
of all basal cell earcinomat in this senes whike
melanin pigment was observed n 1.9 per cent
of the lesions Neither keratiuzation nor pig
mentation had an appreenble cffect upon the
resporse to cherorurgical treatment. By way
of contrast, kemtinizing basal cell cartinoma
(basalsquamous cell carcinoma, or spinobasal
cell caranoma) often exhibits consderable re-
wstance to irradiation. Moat of the keratinizing
basal cell carcinomas 1n this seres were clasu
fied as highly invasve.

Clasnfication of the baml cell carcmnomas
according to the degree and direction of differ
entation » of conmderable academic interest.
However since there often 3 more than one
histopathologic type present 1n a given lsion
and slnce the degree of invasveness may vary
wadely wathin a given type it has seemed more
significant to mmply designate whether the
lesion had a relatively high or relatively low
degree of mvanvenen, There were numerous
mstances of intermediate degrees of invanve
new but for maximum nmplicity an arbitrary
mud point was chosen and the number of cate
gories was hmuted to two Of course all the
bemign eprthelal neoplasms mch as trnicho-

pithel (eprthel denowdes eysticum or
multiple benign cystic epithelioma) synogoma,
cylindroma, etc. were excluded from this series.

The eflect of nte of ongun on prognosns in
basal cell caranoma of the akn is connderable,
Neoplasms which were located on surfaces
awdy from onfices exhibited an excellent prog
Dot ay indicated by the five year cure rate of
100 per cent for baml cell carcinoma of the
facr scalp, neck, extrermities and trunk. The
care rate for baml cell caranoma of the nose
was nearly a3 high (977 per cent) On the

ather hand the rates of cure for carcinoma of
the cars and cyelids were only 9£.2 per cent and
93 4 per cent respectively (Table WXXIIT)

TABI T XXXI1
FIFTL.CT OF SITT OF ORIGIN OF BASAL CELL
CARCINOMA OF THE SKIN OV
FIVE-YLAR END RESULTS

Nowber of  Swcrersful Reswlts

Site Lesvams Nomber  Prreent

Face and head 338 318 100 0
Nose 217 212 917
Car 52 49 94 2
Tyelids 91 8s 93 4
Extremities and trunk B4 84 100 0
Allaltes 782 768 98 2

The lower mte of cure 1n cases of basal cell
caranoma of the car was largely accounted for
by the closeness to watal structurcs such as the
carotid artery jugular vein inper ear, trans-
verse venous sinus and the brun, The three
unsuccessfully treated patients had cartinomas
which arose 1 the concha canal and postaunc
ular suleus which areas were relatively close to
the underiying vital structures. In two of the
patienty the neoplarm invaded through the
cranium to the dura, and in one casc the cancer
1nvaded around the carotid vessels.

The somewhat lower rate of curc in the
senies of basal cell carcinoma of the eychids was
the result of failures for several reason. In two
cases the paucnts refused enucleation which
would have been necessary to eradicate ther
neoplasms In three cases early in the senes some
of the numerous ramifications of the extermve
carcinomas were musied. In one case in which
there was extenmve invasion of the ethmoid
mnuses the patient died of menmngitis which
resulted from penctration of the cnbnform
plate.

Therapeutic Rosults in Cases of Squamous
Cell Carcinoma of the Sk

There was a total of 483 cases of squamous
cell caranoma treated chemosurgically duning
the twelve vear pertod which epded ix years
pror to this wnting The cancers were m all
stages {rom early 1o advanced Nearly one third
of the patientt (320 per cent) had recerved
previous surgical or radiation treatment. Metas-
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tases were present 1 124 per cent of the
patents. The dagnosis was established micro-
scopically n every case.

The 483 cases of squamous cell caranoma of
the skin were divided into “determunate” and
“indetermunate” groups. The indeterminate
group of 127 cases was compoted of the cases
of 124 patients who died of other causes with
out recurrence and the cases of three patients
who were lost from observation before the
elapse of five years and who were without re
currence when last seen. The determinate group
of 356 cases was composed of the cases of fifty
four patients with unsuccessful results and the
cases of 302 patients with successful results
(Table XXXIV)

TABLE XXXTV

FIVE-YEAR END RESULTS FOR SQUAMOUS
CELL CARCINOMA OF THE SKIN

This scrics inclodes the cases of all patients with histo-
Jogically proved squamons cell carcinoma, both earty and
advanced, pr ly and with and
writhouat i3, who were ch treated
during the twelve year period ending alx years prior to
thig writing
Total number of cxses

Indeterminate group, total mummber

Patlents desd from other comas withouat
recurrence
Patients lost from observation without re-
carrence 3
Determinate group, total mumber 356
Unsuccenful resutts, total number 54
Patlents desd, cancer present at death 44
Patlents lost from obweraation with
cancer 10
Patients living with cancer [}
Soceestul resutts, patients free from cancer
for five yean or more 302
Fiveyear rate of cure (302 + 356) X 100 84 8%

Therefore, successful five year end results
were attained 1n 84.8 per cent of the cases of
squamous cell caranoma m the determinate
group Most of the unsuccenful results were
due to metastans because the primary lewon
prosumahbly was eradicated m 94 0 per cent of
the cascs.

The affect of the suzs of the lesion on prog-
nosts 13 notable as indicated by the drop m the
mate of curc from 100 per cent n group &
(dlameter under 1 cm.) to 51.2 per cent m
group D (over 3 an.) (Table XXXV} The

483
127

124

TABLE XXXV
LEFFECT OF SIZE OF SQUAMOUS CELL
CARCINOMA OF THE SKIN ON
FIVE-YEAR END RESULTS

Average Drameter  Number of  Smcceosful Resitt

Greap Cm. Leowms Nuaber  Por ot
A under 1 12 12 1000
B 102 117 1 547
c 2103 LE] % [0
D 3 or more 84 43 52

cse of failure was the presence of uncontrol-
lable metastans in thirty-scven cases, the mvanon
of vital structures 1n nine cases, too extermve 1+
volvement for complete removal m seven cased
and death of coronary occlusion dunng treat
ment 1n onc case. Regardlen of the cawe of
failure the great majonty of the unsuccessfully
treated patients had large lesons. Thus, of the
thirty scven patients with m:tanamnnmty-d:s
had group D lenons while sx had group €
leslons (diamecter 2to3c|:l:\.)n.l:lﬂﬁvehaii
group B lenons (diameter 1 to 2 cm.) Smme
larly the nme cancens which mvaded vial
structures were clasufied as group D in cght
cascs and group B m one case. Sx of the sevet
patcnts who had cancen too extennive for coo
trol had lenons clamfied as group D and onc aé
group C.

While patents with larger squamons eell
carcmomas have a2 distinctly poorer progpous
1t 13 DOt t0 be inferred that large nxe, in ibclf
a contraindicatery factor as far as chemosurgery
1 concerned. A comderable number of patientf
who were mncurable by ordinary surgical &
radiation treatment were successfully treated
by the method because of the
facility with which the ramufying radicles of the
advanced carcinoma could be followed out

¢ on prog
g e
ymrcurcnmofonlyﬁ&lpercmtlnthcgmp
of 114 patients who recerved previous surgict)
or raduton treatment as compared to the rate
of 93 per cent in the group of 242 panents who
had pot recerved previous treatment.

The adverse effect of previous treatment with
roentgen mays, radium or surgery oa prognosit
wuhxgdybcc-mo{th:dthyoccnnﬂncdlﬂ
the use of these procedures. This delay m turs,
nﬂmvcdlhcncophnntobecnmchrg’clnd'-hm

¢

indi
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1o metastasze, invade vital structures or become
30 extensive that complete eradiention was not
feaasible. Morcover, 1 some cases there was
evidence that the cancer had been scattered by
the surgical procedures while in other cases the
bamers to spread through fasoal planes and
other clcavage plancs were broken down In
some casts n which the patients had been
treated  extermively with roentgen rays or
radm there was evidence of an inerease in the
degree of malignancy and occamonally these
treatments seemed to inerease the tendeney to
spread widely m speaad structures such as the
perve sheaths or the dermu,

The mate of cure of 681 per cent for the
group of patents with recurrent cancer indi
cates that the chemosurgical method makes
pomsble the mlvage of a connderable number
of patients who otherwise would not be cured.
Indeed the most definite mdwation for chemo-
surgical treatment often 1 the lenon which has
resisted other forms of therapy

Prevrowsly treated lewons may be somewhat
more dificult to remove chemosurgically than
lemons which have not been teeated before
betause the scar from the radiation or surgery
may tend to obwcure the grom outlines of the
neoplasm, For this reason 1n cases of recurrent
cancer 3t often Is necesary to omut or to reduce
the scope of the mutnl surgical excnon of the
main mast and to rely on the microscopleally
controlled chemosurgical examons throughout.

The effect of the hutologic grade of mahg
nancy on fprognosis u profound. This 15 indr-
cated by the drop n the rate of cure from 970
per cent m the group with Broden grade 1
squamous cell carcinomas to 333 per cent
m the group with grade 4 lenoms (Table
XXXVI) Fortunately highly malignant cuta

TABLF XXXVI1
EFFECT OF HISTOLOGIC GRADE OF
MALIGNANCY OF SQUAMOUS CELL
CARCINOMA OF THE SKIN OV
FIVL YEAR END RESULTS

Vmeber of  Saccroful Renlis

neous carcinoma 18 less common than those of
lower mahgnancy this 1 apparent from the
distribution  of cases i the four grades of
malignancy as follows pgrade 1, 284 per cent
of the cases grade 2 435 per cent grade 3
2272 per cent and grade 4 59 per cent.

Much of the advene effect of increased ma
hgnancy was because of the awoaated higher
inadence of metastaus. This was reflected 1n
the group of patients with metastases by a shift
toward the higher grades of malignancy as fol
lows grade 1 27 per cent grade 2 297 per
cent grade 3 433 per cent and grade 4 243
per cent. However much of the advense effect
of high malignancy was aho berause of a
greater tendency for deep invanon mto under
Iying vital structures. In the group of cass with
such deep invason there was a sumilar shuft m
the dmstribution toward higher malignancy

In the absence of metastans or invasmon of
wital structures, the chemosurgical method 15 a3
effective 1n highly malignant carcinoma as it is
in cartinoma of lower mahgnancy Actually the
pauent with the highly malignant, infiltratmg
caranoma may be 1 the most dire need of the
mpd sure eradication made possible by the
chemonurgical techmie,

The effect of the site of onigin on prognosts
in cases of squamous cell caranoma of the skin
1 mot particularly notable (Table OXXVI)

TABLE OXVII
EFFECT OF SITE OF ORIGIN OF SQUAMOUS
CELL CARCINOMA OF THE SKIN ON
FIVE-YEAR END RESULTS

ANomder of  Swressful Resalts

St Larens Awnber Poroemt
Face sod head 164 139 s48
Nase 43 37 86 4
Ear 54 43 16
Eyelid 14 13 929
Extremities and trunk 81 70 864
Al sites 356 02 B8

Thus, the cure rate was hghat for pauents
with arcinoma of the eyeld (92.9 per cent)
and lowest for carcinama of the ear (796 per
cent) The relatively lower rate for the latter
group was explainable by the closeness of the
car to underiying wital structures and to large

Lestoms Awmber  Per cent

1 101 % g0

2 135 143 923

3 7 4 a3

4 2 7 n 3
Caranoma of the
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lymphatic vesmsels through which metastans
could take place more readily On the other
band the eyelid 1 not so near to vital structures
and there 3 much less tendency for metasta
1 to occur through the relatively smaller
Iymphatic vesels,

The sffect of msiasians on prognons 1 wmost
scnous as indicated by the fact that in the group
of forty four patients with metastans, suc
censful five year end results were obtained 1n
only three (6.8 per cent) By way of contrast m
the group of 312 patents without metastaus
succentful results were attmned 1 299 cases
{95 8 per cent)

Furtber evidence of the stniousness of metas-
tasu a3 a complication of carcinoma of the skin
was the fact that forty four of the fifty four
unsuccessfully treated patlents had metastases.

In twenty two cases resection of the meta
static podes was carnied out by vartous membens
of the surgical staff but in only three cases were
successful five year end resulty obtained. No
prophylactic resections of nop palpable re
gional nodes were carnied out, but this does not
mean that thi procedure might not be mndi
cated m selected cases 1n which metastans to
acceuible podes would seem likely because of
the large wre and high grade of malignancy
exhibuted by the pnmary lewon. In two cases
enlarged nodes were resected but no carcinoma
was present. In a pumber of patients the podes
were resected purely for pallative purposes. In
several patents who had inoperable metastatic
nodes, palbative rotntgen therapy was em
ployed.

Several patents whote cases are included 1n
this senes had inoperable regional metastases
but the prmuary lemon was chemosurgically
removed for the purpose of palliatron.

Comparwon of Results with Those of
Other Authors

The unpreeedented relwbility of the chemo-
surgical method 1n the treatment of carcipoma
of the shan u indicated by comparnson with the
statistical results from other centers for cancer
treatment. One of the best senes, with respect
to both statntical vahdity and alo excellent
therapeutic results 15 that of Magnussen*® who
reported on the results obtained 1 a series of

1,343 cascs of patients treated with the hughly
developed radiologic, surgical and electro-nrgh
cal techniques employed at Radiumhemmet and
anocuted Institutions in Stockholm, Sweden.
From his protocols 1t was determined that the
five year rate of cure in his senes of 363 de-
termmate caxs of caranoma of the don was
826 per cent. In the present senes of 1,554
cases of cutaneous carctnoma there were 1,138
cases m the determinate group snd the five
year cure rate was 94 0 per cent. The two sency
were made up of cases which were caentally
simlar n the Radiwmhemmet series the lewomy
were 1n the larger nre groups (C and D) m 2
1omewhat higher proportion of the cases (362
per cent as compared to 27.2 per cent in the
present scries) but his senes contaned fewer
recurrent lesons (27 8 per cent as compared to
33.5 per cent in the present senes) and fewer
squamous cell carcinomas (239 per cent a3
compared to 31 1 per cent in the present scrres)

The above statistics from the Radumhemmet
are not the latest from that wtatution but they
were used because of the lack of detait m the
current reports. However the latet report”
on the five year end rewlts for the panents
treated from 1921 through 1947 yickded the
following approxumate data There were 6,128
cases of cancer of the skin of which 3 103 were
indeterminate and § (24 deternunate. In the
latter group there were 376 cascs in which the
patrents were unsuccesfully treated and 2648
in which they were succenfully treated. The
five year ate of curc therefore was 876 per
cent. The rate of 940 per cent atumed by
means of chemosurgical treatment sUrpased
these results.

Another comparable and statstically ade-
quate serics 1s that reported by Warren, Sum-
mons and Rea™ from Huntingtoa Hespital in
Boston for a group of 829 patients of whom
MOpcrmtmmccdtheyrrponcdaﬂvt
)urmrcnt:of760pcrmut.5a-nemenm!
rosults have been reported in the treatment of
a.nccnf-llmgmﬂzcmlmofdumnohs'i
However such senes arc composed for 62
monpart,ufpaucnuudr.hmlmvd'/“mﬂ
feslons, whereas the prosent serres wcludes the
aﬂof&hrgcnumbcrofpamhwhmnthﬂ
dermatotogist ordmarily wonld refer to & WO
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geon and 1t even ncludet an appreciable num
ber of paticnts whoswe cancers ordinanly would
be conudered moperable

Becawse of the poorer prognous amociated
with squamous ccll carcinoma as conaparcd
with hasal cell carcinoma the theraprutic re-
sults In a given senes of cutancous cartinoma
are strongly affected by the proportions of the
two types of neoplagms, Henee, more accurate
comparson with other series may be accom
pluhed by separate connderation of basal and
squamonuy cell carcinomas.

In Magmusens series of 272 deterrmnate
cases of baml cell carcipoma the five year cure
rate was 88.2 per cent as compared to 98 2 per
cent m the present sencs of 782 determinate
cases i which the patients were treated by
means of chemosurgery Sumularly 1n the group
of ninty-one cates of squamous eell caranoma
reported by Magnuwmen the five year cure rate
was 65 9 per cent ax compared to 84 8 per cent
m the present series of 356 determinate cases in
which the patients were treated chemosur
gaally

Advantages of Chemosurgical Treatment

In the treatment of cancer of the skm the
chemonrgpical method hay several advantages
of which the chuef are (1) reliability (2)
comservatism, and (3) low operative mortality

The relability of the chemosurgrcal method
has been documented mn the precedmg chapters
by numerous photographs of patients wath
cancer of the vanous areas of the skm and by
the foregong statistical analysus of the thera
peutic remilts, The statshies were highly valid
because only 2.1 per cent of the patients were
lost from observation, while ordinarily the data
on a wena of this sort 15 conndered valid 1f no
more than 10 per cent of the patients arc lost
track of The therapeunc remults excel the best
reported results 1n comparable senes in which
the pavents were treated by means of the usal
surcal and mdiologe techmes. Ths record
was attained despite the fact that the present
#cries included not only the general run of pa
tents from Wisconnn and adjacent states but
abo a connderable number of patents who
had not responded 1o the measures available 1n
other sections of the country In genenal, the

only circumstances which prevented favorable
results were invason of vital structures or un
controllable mctastams, In the groups of pa
tients with squamous ccll carmpoma the de
velopment of metastasis following chemosurg
tretment was infrequent This observation bore
out results of the anfmal experuments which
mdicated that chemleal treatment had no tend
ency to increase metastatic spread.

The sccond major advantage of chemosurgery
n the treatment of cancer of the skin 15 the
conservatun. This 1 due to the microscopic
control which makes 1t unnecessary to remove
wide swaths of normal usue in order to be
reasonably sure of the eradication of the eancer
The conservation of maxmal amounts of un
imvolved  tusue  coupled with the execllent
conditions for healing followmg chemosurgical
treatment makes a repair unnecesary in a great
majonty of the cases. In those 1n which the
cancer has 1nvaded 10 widely that a defect re
quiring a repair has been produced the preser
vation of maximal amounts of normal thssues
fachtata satufactory reconstruction

Both the rehability and the conservatism of
the chemosurgical method are due to the
systematic  mucroscopic  control of excision
whach makes 1t powsible to selectvely follow out
the unexpected extenmons from the man masn
of the cancer These “mlent” extensons are
much morc common m cutancous CArcIOma
than was ever apprecuated before the advent of

The vanous patterns of ipread
exhibited by these outgrowths are commdered m
detml in Chapter 21

The third major advantage of the chemo-
surgical method for the treatment of cancer
of the skan 1 the low opcrative mortality rate,
Despite the umusually Jarge proportion of
patients with extennive cancers m the present
series of 1,554 cases of carmnoma of the stin
there were only five deaths during or shortly
after chemosurgical treatment. Thus, the mor
tality rate was 032 per cent. Two patients died
while under treatment for caranoma which in
vaded the brain, one in the temporal region
and onc m the cthmord area, Two patients
died of coronary thrombons one dunng treat
ment and the other four davs after completion
of treatment. The fifth patient died of throm-
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boss 1n the internal carotld artery following
hgation of the external carond artery The low
mortabty rate 15 largely attnbutable to the lack
of peed for a general ancsthetic. Ths is an
unportant constderation 1n view of the fact
that many patlents with cutaneous cancer are
elderly and i poor general health

The chemosurgical method also has certan
techmical advantages which extend operability
to a conuderable group of patients with cancers
which ordinarlly would be considered inoperable
because of extenmveness difficult posltion or
other factors. Some of the photographs of
patients  illustrate this pomt. Not a few
surgeons and especally plastc surgeons,” feel
that 1t 13 advnable to refer patienty for chemo-
surgical removal of extensive or troublesame
cancert. Then, nnce there is conuderable as
surance that the cancer hay been eradicated
they can concentrate on any necessary recon-
struction  without fear of dissemmatmg the
neoplasm.

In contrast to raduation therapy there 11 po
danger of late sequelace such as atrophy ulcera
tion or car Any timne damaged by the
fomtive chemical 13 removed promptly and
hence 1t can cause no subsequent complications.
Moreover the scars from chemonurgical treat
ment 10 contrast to burmn scan or radiation scar,
never break down or proceed to develop cancer

udered that many patients wath such extenuve
cancers would have relatively Ittle chance of
obtumung a cure by any other method.

Comment

Although this book chiefly concerns the
treatment of cancer which already has de-
veloped there should be no lack of emplass e
means of prevention, Since some squarows cell
carcipomas are produced by the action of ulta
viclet rays it i obwous that the avoedance of
overexposure to sunlight 18 to be recommended
m mdividuals who sunburn readily Thas pre
ventive measure 13 mare fully docused m
Chapter 27 along with methods for the re
maoval of precancerous lesom.

Detailed descniptron of the numerpos vane
tloms 1n the hurtopathology of the vanoas
cutaneous neoplasms 15 omutted here because
this subject has been well covered m magy
articles 10 the hteraturc of dermatology and
pathology as well as 1n books such as those of
Lever * Ormsby and Montgamery ™ Apdrewes,
Eller and Eller,” Allen and Mchee and
Cipollaro ® As regards basal cell carchnomn, it
1 convenlent to indicate the varous cloncal
types by terms such as nodulo-uleeratve (i
chiding nodular and rodent uleer types) P
meated morphes like and superfical while
hustopathologcally basmal cell carcmoma 1
1 { mto two groups, undifferentiated (o

Ch gical has no tendency to
scatter neoplasue cells. Furthermore, of some
of the cancer is mumed, the remdual foo
promptly make their presence known because
they are not mnbedded deeply m a nurgical sear
nor are they held in check for an mdefimte
tme m an wdurated scar such as may follow
raduation therapy

In the treatment of carcinoma of the skin
these advantageous features more than counter
balance the disadvantageous features of the
chemosurgical technic, Among the Iatter may
be mentioned the necesaty of leamnmg the
spealired  technie, the peed for a specmlly
truned techmaan to prepare the froren sec
pons the dme consuming process if the neo-
plum extends conmderably farther than ex
pected and the duscomfort 1o the patent of the
lesion proves to be extennve The Lust two dis-
advantages seem 1nconsequential when it 13 con-

cluding solid, pigmented, morphes like or supe?
ficial types) and differentated (includmg oy
adenotd and keratotic types) * However o
order to indlcate the chical behavior of &
lenon the smplest and most ugnificant clasa
ficatran 15 according to the degree of e
nes (high mvanvenes or ow mvagvencss)
hence the latter clamnficatron has been uscd 0
the sections on the therapeutic results. Srmilary
squamous cell carcinoma may be given varro®
descniptive terms but the most mesnt
clasnfication 15 that of Broders by which the
neoplasmy are placed in four grades according
to therr degree of malignancy as indicated by
the amount of keratiuzation, pleomorptuass
nuclear hyperchromana and the number of
mtoses,

Needless to say anyonc contemplatng the 1€
dthcdmmmg\ulmd’\odmwjyd‘m‘”b‘
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thoroughly familiar wath the chnical and fus-
tolome appeamnee of the different types of
malignant neoplasms but they also should be
able to recognire the vanous bemgn tumors and
the many dermatologic conditions which may
smulate some of the features of cancer Ex
amples of the latter category include such
diverse skin discases as fichen planuy, psorfans,
granuloma annulare, chronie radrodermatits,
pyoderma gangrenosum  lupus wvulgans and
other forms of cutancous tuberculosis, bromo-
derma, sarcold, leprosy, anthrax, syphilu,
blastomycons  actinomycosis, molluscum con
tagiosum  verruca  vulgans, chrome  duscold

lupus  crythiematoss,  pseudoemitheliomatous
hyperplawa and many others. Benign tumors
and preeancerous lesfons which must be dif
fercntiated from cutancous cancer also include
a conuderable vanety of conditions including
the following ncvus verrucosus, nevus schacews,
scnile schaccous nevuy, scbhaceous adenoma,
epidermal and schaccous cyts, senile keratous,
cutancous horn schorrheic keratosis  syringo-
cystadenoma  papilliferum, syringoma, muxed
tumor  cylind trachoepsthel and
caleifying epithelioma as well as nevocellular
nevi and tumon anmng from the underlying
fibrous tinres,

CnruwmuftheSLimASmnmaronThmpcuucRmﬂumthCommcnu
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CHAPTER 9

Carcinoma of the Lips

N the treatment of carcipoma of the lips the

chanosurgical  method has three ad
vantages (1) unprecedented relability (2)
maximal conservatmm with correspondingly
good commetic reults, and (3) low operative
mortality ® The first two advantages result
from the microscopic control of excinon which
makas it pommble to accurately follow out and
eradicate the “nlent extenmons from the main
neoplastic mass  the thid advantage results
Inrgely from the lack of need for a general
anesthetic.

Techmc

Although previously described and illustrated
(Chapter 2 Fig 1) the chemosurgieal technic
Iy redescribed herewith in order to emphasze
certan details of the procedure as 1t is used 1n
the treatment of caranoma of the lips.

Ordiparily the main mass of the cancer 1
surgically excised under local anesthems. In
preparation for the exclmon of carcmoma of the
lower lip or the commmpsures procame hydro-
chlonde 1n a 1.5 per cent solubon 15 wjected
around the mental nerve at its exit from the
mental foramen and then into the hp to form
a wall of ancsthena around the cancer Care is
exerced to avoud njection into the immediate
viamty of the neoplasm not only because of the
possibility of mplantation of cancer cells slong
the ncedle tract but also because the injected
solution may wnterfere with the action of the
fixative chermical.

The mitial excision usually 5 done with a
scalpel With expenence, the operator learns
to accurately follow along the under surface
of the man man of the cancer A curct oc
canomally B useful to remove pockets of
malignant tltsue but as a rule it 1 unnecessary

During excision partial hemostans may be ac
compluhed by having an astant hold the fip
between the thumb and finger The presure
maintined while dichloracetic acd n quckly
applied to cautenze the surface and stop the
capillary bleeding  Artenal bleedmg  often
requires the application of a square of foative
impregnated gaure under pressure for a few
mnutes. 1f after cautermation of the surface
an area of rendual crcinoma s seen grosdy
another layer of ussue may be excoed and the
area again cautenized. Then dichloracenie aod
unpphcdmamﬂhmctaornodnhnmd
rmucosa st the penphery and the ninc chlomde
ﬁmﬁ\tpnnchlpplkdmlthxkntﬂm!
ficzent to enable the removal of a layer 1 to 2
mm. thick at the pext vist, The cotton dresung
and the overlapping petrolatum-spread cottan
d.rcamgmﬂlcn:ﬂixcdmthqmnuumhmm
proof adhesive tapes which are placed to follow
the contour of the Lp (Fig 112B) I the
Jexion extends for a conuderable distance 13t0
the mucosal sde of the Lip 1t i1 necomry
place half inch tapes 1n an snteriof-postence
direction thcpona‘iormd:wﬂlnotsﬂcktoﬂx
mucosa, of course hndxywﬂlbchcldmpllcﬂ
bythcprmumbcrwccntheﬁpmdﬂmccth.
Dressings at the corner of the mouth also 3

place by the presurc between
thctccth.Drcmng:forLbcuppcrhpnrenmﬂ“
to those for the lower lip Special care 1 &%
cmdtonulcd:cmuconlddcoftbed:wﬂs
waterught petrolatum may be applied to the
posterior part of the campleted dreming to help
to accomplish thi Tho pauent & cautoned
toumw:mclungnnddﬁnhngmnno!lﬂ
dlsturb or wet the dresang. To do this it 2y
bcnccmryforhmutoukchnﬂnﬂd:fmmn
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n. Most patients arc treated on an out
xcm baus ::‘l many go about their business
a3 usual. An analgesic such as codeine 3/ gran
(30 mg ) and aspin 10 grains (06 gm.) or an
equnalent proprictory preparation such as
“Codempiral no 3" ordmanly 13 prescribed
for wc every three hours a3 necded

The next layer of tissue may be excued after
a penod of from one to forty-cight hours de

on the mape with a red penal (Fig 112D)
Reapphcation of the fixative is imited to the
cancerous areas and further exciuony are made
as ilicated by the presence of microscopically
located cancer At the completion of treatment
a thin layer of fixed tusue remains (Fig 112E)
This cither I covered with a petrolatum gaure
dresung or as usually fs the case petrolatum
1 apphied and the levon left uncovered 1f the

Fig 112 (A} Sq

cell car a, grade 2
Fixed tiwoe after exaanon of a layer of umne for

1j (B) Dremng to hold fixative m place. (C)

The 1

mark was made

with mercurochrome to show the ongin of the two speaiment. {D) Reapplication of the fixonve to the ares
of cancer the jocauon of which is indicated Dy the shading on the map to the right. (E) Lenon after ex
cuion of another layer after three hours. As ludicated on the map to the right there was no cancer at this

teve! (F) G it

tisue after separatl

of the fimal layer of fixed tusuc three days later (G) Healed

lenon. There was no recurrence after five years.

J

P g on arc es. The 11 made
through fixed tssue 30 there 8 no pan or
bleeding {rom this operaton. As the layer is
excued for microscopic examination, the ongin
of cach of the specimers is indscated by making
marks with mercurochrome on the whitish fixed
tmue (Fig 112C) A corresponchng map is
drawn on a pad of paper The frozen sections

which are msde by cutting through the under
surface of the flat are d

fabial artery has been approached or cut and
the pressure m the vessel seemns high enough to
cause some pomsibity of bleeding as the fixed
Joosens, 1t Is adviable to insert suture-
ligatures around the vessel This is done by
panmg the needle through the fixed tsuc
after the area has been mnfiltrated wath procaune
Often a mmall mrece of oxdzed cellulose (oxycel
cotton) 1 supplied to the patent to hold on the

systematcally and v.hcrams of cancer marked

lenon if bleeding should occur
The final layer of fixed tmsuc may be allowed

Carcinoma of the Lips
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to separate spontaneously if the lemon is mnall
but if large 1t s advisable to have the patient
return m about four days so that the slough
may be removed with a sharp-pointed scusors
(Fig 112F) After removal of the fixed tissue
the lenon either may be covered with a scarlet
red cantment impregnated gauze dresning or a3
uwsually Is the case mercurochrome may be
applied and the wound left uncovered. The
granulation tusue 15 remarkably healthy and

A

larged nodes are occamonally recommended i
the prumary caranoma 1 large (2 or 3 em. or
morc) and the grade of malignancy m high
(high grade 2 or hugher)

The patient 1s observed at intervaks of one to
three months for the first year the interval
depending upon the likelihood of recurrence o
metastanis 1n the indrvidual case After that the
patient o seen every three to ux months untl
five years have clapsed. The patient 1 cautioned

Fig 113 (A) Squamous cell carcmoma, grade 2, which the patient stated was recurrent after V-axadan
and roentgen therapy two years previowmly However there way a posibility that this represented & nOY
primary lenon {B) G lation tmsue after cf gleal exanon. The cardnoma extended

in the submucos for 8 to 10 mm. beyond the clintcally apparent edge of the carcmoma. (C) Healed -
sion. There was po recurrence after ten yean.

geno-remstant, Most lestons heal m a weel or
20 and the resulting scars usuzlly are wvirtually
wviible (Fig 112G)

If regional nodes arc palpably enlarged and
the conustency and fixaton are suggestve of
metastatic involvement an d neck di+-

to return mmediately if he notices any evdence
of recurrence or metastasm.
Virtull}ynllcxrunomnnnnngnnthc\ﬂ'
millon border of the Lips arc of the aquamos
cell type. The lower lip 1 invohed much more

sechion 13 mdicated. If there 15 defimte involve
ment of the submental and submaxallary nodes
2 radical neck dmsection with removal of the
sternocleido-mastold muscle and the jugular
van o indicated. If the enlarged nodes are
thought to be mflammatory they may be ob-
scrved for two or three weeks, but if there 1
any doubt after that mterval, the neck duo-
scction thould not be delayed. Prophylactic
neck dmsectioms 1n the absence of palpably en

C Lﬂlmtheupperhp'l'hmcnﬂctm&
the commusures practically always amme either
on the adjacent lower or upper lip and bence
no separate classfication » made for corr
musural lewons 1n the section on therapeutic
results.

Lower Lip

'l"hem}a’v:-scr.'pi::m‘.uf;mlofa(cmrcw-A"t'h]d:I
charactenzes the chemosurgacal technle makes
it mafe to remove carciomas of the Lp at 2
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vory comservative fevel As @ conscquence the
cosmetic  Tesults arc unusually good The
mucosal epithelium covers the sear and makes
1t wirtually mvisible unlews the hip fs blanched

usually is less noticeable than the scar of a
Veexcmon (Fig 113) When the orbiculans
o muscle 18 appreaably involved some degree
of defeet may rewlt (Fig 114) However such

!

Fig 111 (A) &

edl A}

y grade 2. The entire nght half of the hip was affected.

(B) Gramulation tssue after chemosurgical exaiston of the caranoma which invaded for a centimeter into
the orteulans ons muscle. Metastatic regional podes were disected mgiaally by Dr F G Hidde. (C)
Healed lenon with minimal defect. There was no recurrence after fifteen years.

Fig 115 (A) Sq

eeli ;

whech followed chemosumpical removal of

grade 2 maly;
the deeply Invasive neoplasm. The patient refused a repair (C)

(B) Granul tissne and definite defect

Healed lenon after sx yearr The defect had flattened out forming a lip that was functionally and cov-
metaally mtufactory

by digital pressure Following the removal of
mall and medium-nred cancers 1t often 1
difficult to see where the lemon had been
(Figs. 1 and 112) Even after the removal
of somewhat larger fenons the resultant sear

defects tend to correet themselves mn the course
of teveral months (Fig 115) Only after the
removal of very decp-scated lesions does therd
result a miche which requires a repatr Some
arcinomas affect a large area of the surface of

Caranoma of the Lips
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Fig 116 (A) Squamous cell caranoma, grade 2 maligmancy (B)
Everted Iip to show extent of uvadoa Into the mucona. (C) Granah
ton timue after chemosurgical excidon., (D) Healed lemon. There
A3 no recurrence after five yeary
3

Fig 117 (A) Squmous ceil carcinoms, grade 1 maligmancy The
lesion had recurred after radmm srmadution and operation. (B)
Granulation tissue after chemamurgical exasloa, {C) Healed lemon.
There was innufficlent strocture for good function, s an mmediate
reparr was aarrled out. (D) Condidon four months Later A neck
dimection was done but no metastatic nodes were found.

Malignant Tumors of the Skin and Other Accensible Structures
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the lip wathout appreciably invading its deeper
structures  these neoplasms may be chemo-
surgically removed 30 conservatively that the
final cosmetic and functional result s quite
satidactory (Fig 116)

In cases n which so much of the lip has
been removed that there 1 difficulty n cating

rare basal ccll caranoma of the upper hip
usually found on closc scrutiny, to have arsen
on the skin just above the vermilion border (ree
Chapter 3) The conservative removal which
{s powble with the chemosurgical technic re
sults 1n unusually good cowmetc results (Fig
118)

Fig 118. (A) Squamous cell carcinoma, grade | malignancy (B) Healed ledon
alter chemonmmgmical exasion. There was no recurrence after five years.

Fig 119 (A) Sq

cell

grade 2

¥ (B) Granulatlon tumue after chemosurgical

exanon. (C) Healed laton, There was no recmrrence after fourteen yan,

tnd 3

and dnnking an diate repair
Since there usually 1 plenty of healthy tuwue
obtamnable from the adjacent cheeks and chm,
a ntufactory repur may readily be accom-
plahed (Fig 117)

Upper Lip
Caranoma annng on the upper lip proper
s almost always squamous cell 1n type the

Commsures

Most  commwural lewons clearly  have
origunated on either the lower lip (Fig 119)
or upper lip Most authors report poorer re-
sults m the treatment of cancer at the angles
of the mouth probably because of increased
techmeal dufficulties. However with the mucro-
scopically controlled chemosurgical techmie the

Carcinoma of the Lips
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progooss 1 virtually the same as elsewhere on
the ips For that reason 1n analynng the thera
peutic results the commugural lesions have been
placed m the lower Irp and upper hp categones
according to the predominant site of ongin.

Therapeutsc Results 1n Cases of Squamous
Cell Carcmoma of the Lips

Altogether 326 squamous cell carcinomas
were removed from the lips by means of the
chemosurgical technic during the twelve year
period which ended nx years prior to this wnung
The cancers were 1n all stages from early to ad
vanced Those which affected the upper lip and
commusures were included along with the more
common carcinoma of the lower ip Previous
unsuccensful surgkeal or radiologic treatment
had been recaved by 20.7 per cent of the
patients. Metastans was present 105 per
cent of the patients but a defimte diagnous of
metastans at the initral exarmnation was made
1n only 5.3 per cent,

The 826 cases were divided into “indeter
munate” and determunate” groups. The in
determmate group included the cases of fifty
three patents who had no recurrence when
they died of other cames before the elapse of
five years and the cases of seven patients who

TABLE XXXVIII
FIVE-YEAR END RESULTS FOR SQUAMOUS
CELL CARCINOMA OF THE LIPS

This serlcs Incledes the cases of all pattonos with histo-
logically proved squamous cell carcinoma, both carty and
sdvanced, previouly untreated and recurrent, with and
without i, who were yically trested
during the twelve year perlod ending six years prior to
thy wnitiong

Toal number of cases 326
Indcterminate group toal number 60
Patlents dead from other caures without

recurrence 53
Paticats Jost fram observation without re-
amTence 7
Determinate group, total number 266
Unsaccesful resulty, total number 22
Patlnts dead, cancer present at death 15

cancer
Patilenty living with cancer 1
Succrmful resutty, patients free from cancer
for five yewrs oc more 44
Frve-year rate of cure (244 + 266) X 100 91 7%

had no cancer when they were Jost
servation before the end of the five ve
The determunatc group was compos
twenty two cases 1n wiich treatment
succenaful and the 244 cases 1n which
way succensful (Table XXXVIII)

Therefore the five year cure rate
cinoma of the Lips wasy 244 — 266 or
cent.

The #ffect of the size of the leston
nosis 13 conuderable as indicated by
crepancy between the cure rate of 984
in the group of cancers under ! an
cure rate of 471 per cent m the
cancers over § . 1n average dumete
XXXIX) Exampks of lesons in th

TABLE XXXIX
EFFECT OF SIZE OF SQUAMOUS
GCARCINOMA OF THE LIPS O
FIVE-YEAR END RESULTS

Average Deameter  Vumber of  Sacot

Grenp Cm Lenens  Nembe
A umder 1 64 2]

B 12 140 14

[o! 2103 45 39

D 3 or morc 17 L]

groups according to smre are given
iMlustrations as follows group B

dameter 1 to 2 cm.) m Figures 112,
119 group C (2 to 3 cm.) 1n Figure
and 116 and group D {over 3 em.} %
113 and 115 The advene effect of 1
ways attributable mahly to the fact
large ncoplasm had more opportt
metastanze. Thus, the cause of fa
scventeen of the twenty two umsic
treated cases was metastass which @
be controlled. However i threo @
neoplasmy were so extennive that t
plete eradication of the prmmary Jes
not featible 1n two of these caws !
plasm had extensively invaded the 1
through the nferior deatal canal whil
third case the advanced neoplasm '
eradicated because of the non-coopera!
demented patlent. One paticat was c©
to have been umsuccesslully treated bet
died of a coronary occluon dunng
surgical treatment of the medium-4l
cinoma of the upper ip.
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The effect of frevtous lreatment on prog
nosis 15 conuderable as indicated by the curc
rate of 836 per cent in the group of fifty
five patients who received previous treatment as
compared to the rate of 938 per cent n the
group of 211 patients who had recoived no
previows treatment. The greater proportion of
faflures in the group of patients who had re
ceved previows treatment was largely attnb-
utable to the delay occamoned by the e
effectual treatment, Thus delay allowed  the
neoplasms to become suffictently advanced to
metastasre or to spread so wadely that com-
plete removal was not feasible.

The effect of the hutologic grade of malig-
raney on the progmosus of squamows cell car
anoma of the upper and lower lips 13 profound
as indicated by the drop 1n the five-year cure
rate from 985 per cent for grade 1 lesions to
286 per cent for grade 4 carcnomas (Table
XL) The chief reason for the adverse influence
of high malignancy on prognons was the greater
madence of asociated metastans,

TABLE XL
EFFECT OF HISTOLOGIC GRADE OF
MALIGNANCY OF 3QUAMOUS CELL
CARCINOMA OF THE LIPS ON
FIVE-YEAR END RESULTS

Vember of  Successful Reslts
Grade Lenms  Mowber  Prrcent
1 67 66 95
2 157 147 96
3 35 29 828
4 7 2 M6

The effect of site of ongin on prognosu 1 ap-
precaable i that the mate of cure 1s less for
caranoma of the upper lip than for cardnoma
of the lower bp Thus, 1n the group of 309
s of squamous cell cartinomma of the lower
Lp there were 251 determunate cases with 232
five-year cures giving a five-year cure rate of
924 per cent. In the smaller group of scven-
teen cases of squamous cell caranoma of the
upper Iip there were fifteen determinate cases
ard of these twelve were muccessfully treated
yelding a five year cure rate of 80 per cent.
This difference 1 an expression of the tendency
toward Jower malignancy 1n carcinomas of the
lower Lip where the exogenous carcinogenic
factors of smoking and exposure to sunhght and
wind are more strongly operative.

The effect of metastasis on prognoss 13 great as
Indicated by the fact that only cleven of twenty
eight paticnts with metastass were cured (39.3
per cent) while 233 of 238 patients without
metastans had a successful outcome (979 per
cent) In the group of fourteen cases i which
a defimte diagnous of regional metastays was
made at the initial examination there was a five
year cure rate of 500 per cent while n the
group of 252 cases 1n which metastans was not
initially diagnosed the cure rate was 940 per
cent,

Although most metastatic nodes were re
sected by standard surgical methods by Dr E.
R. Schmdt and hus staff** some firmly fixed
submaxillary masses were chemosurgically ex
cired. While most of these chemosurgical ex
cons were for the purpose of removing large
ulcerated malodorus, noperable manes for
temporary palliation, some of the patients ap-
parently were cured (Fig 120) In patients
i whom chemosurgical removal of the large
submaxillary mass proves feasible, a surgical
disection of the cervical nodes should follow

Comments

The certunty with which the prmary car
anoma of the Lp may be eradicated by the
chemosurgical method 15 indicated by the fact
that m this senes of 326 cases there were only
four cases 1n which unsuccessful treatment
could be attributed to failure to eradicate the
prunary lesion. In two of thesc cases the cancer
mvaded the mandible 50 extennvely that com-
plete removal was not practical 1n one case
treatment was mcomplete because of the non-
cooperation of a demented patient and n onc
casc the patient died of a coronary occlwion
before the completion of treatment. Thus, it is
apparent that 1n the absence of extenuating dir
cumstances the pnmary lenion may be eradicated
mn virtually every case and 1t 1s the occurrence
of uncontrollable metastasis that accounts for
most of the failures,

The five-year cure rate of 917 per cent
surpasies the results reported by other workers
(Table XLI) However 1t is only fair to pomnt
out that 1n some centens 2 larger proportion of
advanced and recurrent lestons are seen. For
cample 1n the senes reported by Martin Mec
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Fig 120 (A) Fixed submaxllary nodes secondary to squamous cell caronoma of the lower lp (the latter

had been wrented elsewhere with radon seeds over a perod of two
tssue after ch

12tk

years after nhich a wrgraal resecton and
! excinon, The mandilde, and the ster

plastic repair were done. (B) G
noclefdomastosd and mylahyoid muscles are shown

The cancer had mvaded the subaalhary al-

exposed.
vary gland and the penosteum of the mandible (C) Healed lesdon, There was no recurrence when the pa-
tient was examined one year later he died of mdctermmed cause after three yeare

Comb and Blady*’ and in the senes of Ward
and Hennck,¥ there were more cases with
metastases, more with large pnmary lesons and
more with recurrent cancers than in the present
scner. However tha s not to mdicate that
patients with far advanced ancers were not ad
mitted to the present senes. On the contrary a
conuderable pumber of patients with cancens
whuch ordinarily would be considered inoperable
were accepted for chemosurgical treatment.

Apparently however the proportion of patenty
whese cancers were recognized and brought to
treatment at an early stage was somewhat
greater 1 this than 1 some other reported
serfes. Over the years there has been a noticeable
trend toward carlier dugnous and more procpt
treatment as a result of educational campalgns
drrected to both laymen and phymeuns. Re-
flecting this improvement 13 a steady rme in the
rate of cure. Thus, ten yean ago the five year

TABLE XLI
COMPARISON OF THE FIVE-YEAR END RESULTS OF QHEMOSURGICAL TREATMENT
OF CARCINOMA OF THE LIP WITH THE END RESULTS OF OTHER AUTHORS

M etastases

Presesd  Presest On Swall  Lavps
Swwtoae  Adéminen A& B CED

Size of Promary  Preweasly

Liston Trevbed Fise-Year Ent Rewlls

Total Deservanste Care Ras

Anther Treatwent Py ot Premt Poromt Promt  Prowt  Cew Cases Py om
Moha Chemarurgery 10 5 53 767 B3 207 8 266 97
Martin it & © Surgery amd 342 b1l ) 70 430 P2 378 M3 00

radiatlon
Ward snd Surgeryand 233 ? &3 397 05 2% 1

Henrick!# radlanon
Schreiper and  Radistico » » ? ? ? 636 504 744

Craisty®™
Bergendal® Radiam ? ? ? r 7 172 137 €03
Newel™ SorgeTy ? ? ? ? 3z 294 616
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cure rate attamed with the chemosurgieal
method was 875 per cont®® whereas 1t now 18
91 7 per cent

The microscopic control of excision provided
by the chemosurgical techme not only makes
possible the more reliable destruction of the
cancer but it abo makes 1t safe to pracuce
comsenatm. The great majonty of cancers can
be removed chemosurgically without noticcable
scar or deformity Of counc more advanced
lesom necessitate the destruction of larger
amounts of labial tissues and the resultant de
fects require repair but even then the preserva
ton of maximal amounts of healthy twe
greath facbtates a sausfactory reconstruction

The mportance of the microscopie guidance

afforded by the chemowrgeal techmc was
demonstrated repeatedly dunng the removal of
caranomas of the lips Often thin sheets or
slender strands of cancer cells were followed
for some dntance beyond the climcally de-
tectable mass. Frequently the orblculans ons
mutcle exhibited somewhat greater renstanes
to the spread of the cancer that did the tisues
Just antersor and postentor to this structure.
However some cancers readily pushed thewr
way i between the muscle fibers indicating
that the muscle 1 a barner to some but ot to
all cancers. Some cancen had a particular
affuty for the submucosa therefore most of
therr “silent” spread was under the apparently
normal mucosa postenor to or to the mdes of
the mass. Jn a few Instances the cancer ex
hibrted a strong affimty for the dermus of the
adjacent dan. In two 1pstances the cancer ex
tended 1n the derms as a thin sheet which
almost reached the chm In many cases m
wiich there was an almost mperceptible blend
g of the carapoma with the keratoses and
arcas of leukoplakin on the adjacent mucosa
the mitrowcome gudance war invalushle 10
determining just how far the carcinoma ex
tended. Olien the neoplastic change extended
for an unexpectedly great ditance under the
byperkeratotic mueoea.

Some degree of selective affinity for nerve
sheatls has been demonstrated microscopically
I8 fourteen of the 666 cases of carcinoma of the

Bp chserved to date an inadence of 2.1
et (Fig. 163) In several cases th o
e cancer

followed the mental nerve through the mental
foramen and extended for several centimeters
along the infenor dental canal Onc metastatic
mass in the submaxillary region and the pos-
tenior check extended for several eentimeten in
the perincunum of the buccinator and facial
nerves  the eancer 1n the latter structure was
followed into the stylomastoid foramen and this
precluded any hope of a cure

There are other advantages to chemosurgical
treatment  besides  the reliability and  con-
servatism, For example the mortahty rate in
this sericy was extremely low only two patients
died dunng chemosurgical excimon, One died
of scpus from a massve cervical metastatic mass
while an attempt was being made to remove
the prmary mas on the lower cheek and
mandible as a palhative measure the other
died of a coronary occlusion before the re
moval of an upper lip lesion had been com
pleted. Therefore the operative mortality rate
was 06 per cent. The rate for carcinoma of the
lower lip was 0.3 per cent for carcinoma of the
upper bp 5.9 per cent. Much of the low
operauve mortality rate may be attributed to
the fact that no general anesthetic 13 used
dunng chemosurgical treatment. Thus factor
alone 1t unportant inasmuch ax many of the
elderly patients with caranoma of the hip are
not good operatve rsks,

Another factor that contributes to the low
rsk dunng chemosurgical treatment 1s the lack
of compheating infechon this 1 m spte of the
high inadence of oral sepus in patents with
carcinoma of the lbpt. During the penod of
active treatment the fixative chemical stenlzes
the treated area, and by the tmpe the final
layer of fixed timuc 1 ready to separate a
hughly infection resistant granulation tissue har
formed. What surface infection there 1s docs no
harm and epithelzation nvanably progreses
rapldly to completson.

No complications develop n the scars after
healing regardlen of the mxe of the defect,
There 1 none of the atrophy uleeranon or
necrons such as may follow mntentdve radiation
therapy If the carcinoma involves the mandible
or maxilla the mvolved bone 13 cleanly removed

and there 18 no danger of osteonecrous or
osteomnyeling,
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A factor of some economuc unportance 1 the
fact that the great majonty of patients with
cancer of the lip may be chemosurgically treated
without bemg hospitaleed. In fact, many
patients go about their business with only a few
hours loss of tune.

Precancerous and Bengn Lesions
A number of precancerous and benign leslons
must be dstingushed from caranoma of the

Lp Among the precancerows kenom may ke
mentioned keratoses squamows cell papillonn,
chronic uleers and fissures, radutron uken and
leukoplakia, The most common bemgn ne
plasm of the lip o hemangroma but occanonly
other benign lexions arc encountered, as for o
ample granuloma pyogenicum, mucmous and
sebaceous cysts, melanows, sarcoid, nevy, fbrom
and discord lupus erythematosh, These cosk
tions are conudered 1n later chapters.

of the Skin and Other Accessible Structures



CHATTER 10

Carcinoma of the Mouth

HE usc of the chemosurgieal method in

the treatment of intraoral ncoplasms 1s
Linuted by the tendency for the saliva to dilute
the fixative chemical. Howcever this diluting
cffect can be overcome 1f the lenons are on the
hard palate or upper alveolar ndge because the
Pabent s dentures or a temporary plate may be
wed to hold the fixative and the dresungy in
place. Cheek lesions also can be treated chemo-
surgically with the dressings being held 1n place
by adhesve tapes affixed to the shan on the out

fortunately the tisues arc pot as satisfactory
for scction as are the cherminlly fixed tissues,
but if the frozen sections are cut a muilhmeter
or so up from the bottom of the spcamens the
microscopic structure of the tissue generally 1s
recogruzable 1n sp te of the distortion produced
by the heat generated by the clectrode Very
large intraoral lesions may not be amenable to
these technics and may require wide surgical
excion with the patient under general
anesthesia.

B

Fig. 121 (A) Sqmmon cell carcnoma of the mucosa of the cheek. (B) Granulaton tissue after chemo-
surgaal excrnon. (C) Healed lesion. There was no recurrence after five yean.

uicofﬂmdlcckmdphotdmt}u!lhtym
hddmphc:byprmurcbctwcmthcchcdl
and the teeth on the inude of the mouth (Fig
121) Lenons m the floor of the mouth, on the
‘ongue and m the faucal regions often are
treated more readily by electrosurgical excision
““ﬂl"ﬂn'up-lh-lpcd electrode This imstrument
mkﬂpmn'blethcrmovz]o(lpccmofl
s2¢ and shape rutable for froren sections much
the tame ax 1n the chemosurgical techmie. Un

In the present senes of twelve cases of malg
nant neoplana there were only three cases in
which the cancenn were duscrete lesions of
moderate size Two of thae patients were free
of cancer after five years and the other thowed
no evidence of recurrence when she died of
other causes after three and one-half years, The
rest of the patients were not cured because they
cither had mamve fungating mases which ex

tended through the cheek and were too ex o
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tensive for a cure to be feasible or they had
multiple areas of leukoplakia which developed
into more cancen whrch were pot eradicated.
Onc pattent had a sarcoma, one an adaman-
tmoma and ten had caranomas. Eght of the
patents with carunoma were listed as deter
rmunate cases and of these patents two were
free of cancer after five years or more. Thus,
the five-year cure rate was 25 per cent.

Dunng the period covered by these statistics
the chemosurgical method was mostly used as a
pallatne measure to clean up malodorous
fungating mases of cancer However with im
provements 1n the techmucs for the treatment of
ntraoral lesions, more ncoplasms of moderate
src are beng treated. If the lemon m not too
large for easy chemical hemostass, the mam
mass may be excised with a cold kmfe priar to
chemosurgical treatment, but if the mas 1
Iarge, electrosurgical excon, ather alone or
followed by chemosurgical treatment, 13 more
readily accomphshed. By the use of shorter

intervals between chemosurgical extiuons, the
method may even be used for the removal of
cancers of the floor of the mouth or of the
tongue The treatment of such kewons s ac
complished by having the patient hold the
occlustve dremmg 1n place for the hours inter
val which 15 necessary for the fixatree to pene-
trate far encugh to allow the removal of spea
mens for froren sections. In some stuations it
13 feasible to remove the man mass dectro-
surgrcally, and then to apply the fixative to the
walls of the resultant cavity apply nnc chlorde
pastc mpregnated  gaure squares, pack the
cavity with cotton and spread petrolatum over
the cotton to exclude the sahva. Such a dresang
often will stay m place for several hours or as
long as needed to produce the deured amount
of fiation. Althongh intracral lestons are mare
difficult to treat chemosurgically than are
lestans on the external surface, the advantages
of the microscopic control afforded by the
method justify its increased we.

Malgnant Tumors of the Skin and Other Accessible Structures



CHAPTER 11

Carcinoma of the Accessory Nasal Sinuses

HE maxillary frontal and ethmoid sinuses
Tan: sufficently  actestible for chemo-
surgical treatment to be {casble The present
series 8 made up of cases w which the car
anoma had already eroded through to the over
Iymg skin 5o the exposure of the sinuses was
accomplshed dunng the removal of the ex
ternal portion of the neoplasm. However, in
lent advanced lesions exposurc of the sinuses
through temporary artificaal openings 13 neces-
E]’y

Maxillary Sinus

Three patents with caranoma of the
maxillary sinus were treated chemosurgically
In each case the carcinoma had eroded through
the antenor wall of the antrum and presented
& mass on the cheek. Although the pnman
lenon apparenth was eradicated 1n cach case,
onhy one patient suraved long enocugh to be
quite sure of thu. In this case the patent haa
rmamed free of cancer for four years after
the removal of an extenmive carcinoma (Fig
122) One patlent who had an extenmive car
cmoma (malignancy grade 3) which had
ctoded nto the nasal cavaty and into the floor
of the orbit exhitated no enidence of pnmary
recurrence when he died sx months later of
Metastases which could not be controlled by dis-
fections of the regional nodex. Another patient
vho was chemosurgically treated for an e
fostve, recurrent antral carcnoma died three
monthy later of a febrile disease of undeter
tuned pature there was no evidence of re
furrnce or metastass at the nme of death.

In the cases of antral cancer treated thus far
'hﬂiPPmﬂdlmthcncophnnhubccn through
the antenior or Lateral cheek depending on
“here the eroding tumor mass presented atself

externally However, 1f the neoplasm should
present itself on the palate it would be preferable
to work up through thn structure. If the neo-
plasm has not croded either the cheek or the
palate, Mlaps may be lard back temporarily over
the portion of the sinus known to be imvolved
Possible approaches by this means may be
through the cheek, through the supradental
fossa (Caldwell Luc approach) or through the
palate

At times, excessive mucous secretion tends to
mterfere wath the action of the fixative. For this
reason care 13 excrased to completely wall off
the area being treated by means of double-thick
ness petrolatum gaure strps. If this s not suf
fictent, parenteral and local atropine may be
wed to dry up the secretions.

Frontal Sius

There were no cases of cartinoma which had
ongmated 1n the frontal amus 10 this senes
However many cancers of the shin which have
wmvaded the frontal sinuses have been treated
successfully by the chemosurgical techme (Fig
10) Therefore, there 15 no doubt as to the
practicality of the chemosurgical treatment of
primary carcanoma of the frontal smus, The
only factors hmuitmg the successful treatment of
cancer of thi structure are mvanon through
the posterior wall into the cramal cavity or 1in
vanon mto the ethmoid sinuses and thence into
the cranil cavity through the eribnform plate.
The latter complication 13 particularly danger
ous because openings mn this structure larger
than a centimeter in diameter are kel to lead
to epcephalomalacta and death  Iuvanon
through the postenor bony wall of the frontal
nnus 1s less dangerous and openings up to three
centumeters in diameter ma) be tolerated.

Carcinoma of the Actestory Nasal Siunes
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) Squamou:ccllcnrunmm,gndeﬂ Ichmu;ﬂhrydnm.’l'heurdcmdjaxumbcloadmnl
Pwﬂonoftheﬂnccrwhmhhndcmdcdlhmxgh 'hclnteﬂnrwﬂ.lofdlemNo(e!hltthc

ur{ngcxudouof:pcdm[mm the sinus. The neo-
plaam eXtermvely involved the Infenior portion of the orixt ay far back as the inferior orbital fimure hence,
the eyrball was meless aod was removed electronurpaally The ethmoid “NES also were imvaded (C)

Fig 122, (A
the palpable

oeoplasm bad pushed the €¥¢ upward. (B) Lesiop d

ction of the cancer sh medial o,

owing Rrowths
tarbinate (nuddle) and the masl cavity (lower) (D) Defect after heahing.
mucera In view of the extemiveness of the mamificatrons of the cancer

mtaﬂleﬂhmoidlmm(u‘ppcr) the middle
the repair was delayed for ooe

year Thmmncre\:urrmccaflcr{ourymn

Ethmoid Sinus

Only one patiens with carcinoma origmetng
m the ethmod unuses wag chemosurgrcally
treated. In this case the result was unsuceessful
because the cancer not only had mveded the
cthmord the sphenord mnuses but 1t had ex
tenstvely invaded through the eribnform plate
and involved lhcdunovuanlmfourcr_nh
metery 1n diameter n:runm-._lo(mchnll.rgc
lmountofthcdmmdmlmlcdﬁntto

hcmhnono{zhectrcbnlumcandhtcrto
encephalomalacia with exposure of the lateral
ventricles and death.
An\m:bcro.fcuunmumrunomumthin—
vamon into the ethmoid mmuses have been suc
cesfully treated, mdicating that careinoma of
cﬂlmmdongmlbouldbcamcn;b&tocbmm—
mrgic:.ltruuncntif&winmﬁnwghthc
ethmord plate Is not excessrve Le., Dot over one
centimeter in diameter The excrmon of trsucy
[m'hccthmddregiouumadcd.lﬂiaﬂtby
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the numerous paper thin bones which support
the wallt of the ethmold air cells However, by
the meticulous exciston of the speamens and
the removal of the bomy fragments before see
tionmg  the desired mierowcopie guidance of
exciwon may be obtained As the cribnform

platc i approached progress should be slow
and cautiows 1f 1t becomes evident that ths
structure has been croded over an area greater
than onc centumcter in duxmeter  treatment
ordinanly should be ducontinued becawse of
the danger of fatal cerebral complications.

C‘nmd'h“mUmelSan
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Carcinoma of the Larynx

RIGINALLY there was some doubt

concernung the possibility of unng the
chemasurgical technic in the treatment of car
cmoma of the larynx because 1t seemed likely
that the mucous secretions would dilute the
firative chemical and that the cough reflex
would duturb the dremmgs. However an 1n
vestigation of eight cases carned out in col
laboration with the late Dr Wellwood Nesbit
and Dr Chardes Taborky of the Department
of Otolaryngology has demonstrated that these
difficuities are not msurmountable and that the
chemosurgical treatment of laryngeal neoplasms

15 feasible.

Technic

Following the placement of a tracheotonry
tube, exposure of the larynx s accamplshed
under local anesthesa by a median laryngotomy
(Fig 123A) Usually the grosly visible portion
of the cardpama 1 removed with an electro-
surgical umt prior to the first application of the
fiative Over the applied fiatve are placed
small squares of fixative gaure to help keep the
materal o place. Over ths s placed & thin
layer of pon-absorbent cotton. Thu, In turn
covered by strips of double thickness petrolatum
gauze To prevent aspiration of these strips and
of the other dresung matenals, the ends of the
sttips are brought out on the skin and are cut
long enough to anchor the dressing firmly
Small retractors which are used to hold the
larynx open dunng the operatve procedures
are not withdmwn until the wound has been
packed ughtly with cotton (Fig 123B) Thus
pacling serves several purposes 1t keeps the
larynx spread apart preserving good exposure
it scals off the larynx keepmg out the safiva
from above and the mucus coughed up from

below and 1t helps to stabilze the entre dres-
mg A gaure dresung v placed over the cotton
and the whole 15 fastened firmly in place with
adhenve tape. Analgesia 13 obmained with co-
demne and aspirm or with morphine. Excesove
mucous and salivary secretion 1 prevented by
injecttons of atropwne sulfate 1/150 grun (04
mg ) at ux hour intervals. If the leson invobves
the epiglottis or the sdjacent pharynx oc of
there 15 considerable scarrmg from previow
irradation, aspration of food m avosded by
pasing a feeding tube through the nose to the
stomach.

Exciion of Iayers of ficed thyue 13 accom-
plished by the use of long slender kusves and
bayonet type namal forceps (Fig 123C) A
beam type of headlight Is emential. Usually
two layers are removed daily ope 1 the early
mornmg and one late n the afternoon. Thu
frequent treatment schedule 1 advisable be
cause of the rapid separaton of foxed nmue
from the mroist mucous membranes of the
larynx and becauwse of the tendency for the
dremng to become soaked if Ieft jonger Alo
it 15 advirable to compl a3 soan 25
possible because the laryngotomy opemng tends
to close rather rapidly However it »v pomible
towurkthmughth:opmmgforubngu
twenty-four days though exposure tends to be-
come nadequate toward the end of this penod-
Ordxmn}ytramﬂthcmnplﬂedmnfmdx)l
mdonlywhcnzbcancacﬂux.‘u!ubf)ﬂad
Its expected confines does the perod of treat
ment exceed ten days.

Wha:lczncu‘fm:phnchhbcmmf—hfd
as demonstrated mucroscopically the area n
Reptcmrrcdmthp:u-ohnnnngcunﬁ!‘h
finel layer of fixed timue has sepanated (Fig
123D) This usually occurs 1n two to four days

136

Malignant Tumors of the Skin and Otker Accrnible Structuzres



mless cartilage 18 nvolved 1n which case an
xtra week is required The packing is con-
noued until the patient has no trouble with
aspiration while swallowing  this may be a
period of a week or two if the carcinoma has

patency of the airway through the larynx has
been adequately demonstrated by closing the
trachcotomy tubc with adhenve tape for a day
or o The tracheotomy opecrung ordinanly is
allowed to close spontancously

1;'8(;1121;.&) Squamous cell caranoma, grade 3 malgnancy (Case 8) The largest mam involved the left
latn (arrow) but the nght true and false vocal cords also were invaded. (B) Dresning showing petro-
gauze stnps and cotton packing i place. (C) Lesion duning chemosurgical excmon. Note the small
retractors, the long handled scalpel and the bayonet type msal forceps. (D) Granulation tisues after chemo-
n‘”!:mmc;lunun of the carcinoma and after removal of the final layer of fixed tisue. (E)} Healed lesion.
ol | eotomy tube was left in for several weeks. A good alrway and husky phonation resulted, but a
gus of earanoma was thought to have appeared n the supraglottic region after three years A
e of million volt roentgen therapy wat gven and there was no evidence of carcimoma after two
years (five years after chemosurgical treatment)

extended upward into the epigiottus and the

or if there 1 extenmive scarnng from
Prviows radiston treatments, but wsually 1t 1
ouly 2 day or two Then the edges of the laryn
Botomy wound are pulled together with flamed
'dhmlBE)V‘ tapes untd healing 1 complete (Fig

The tracheotorny tube 13 left 1n until the

Therapcutic Results

Esght patients with carcinoma of the larynx
have been chemosurgically treated and of these
two were free of recurrence after four yean
(25 per cent) These two successfully treated
paticats were the only ones mm whom there

Carcinoma of the Larynx
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were (1) a primary cancer of reasonably hm
ited extent, and (2) an absence of mctastases.
Morcover they were the only two patients 1n
whom the cancers were of grade 2 malignancy
1n the rest the cancers were of grade 3 or grade
4 malignancy

The case summanes of the eight chemosur-
geally treated cases are as follows

Cases with Successful Results
Case 1 Squamous ccll carcinoma, grade 2

3 of symptoms, ope year

The mass which was two centimeters m diam-
cter involved the entire nght vocal cord,
Tweaty four chemosurgical excisions were re
quired because of one slender extenston which
mvaded around the posterior wall and into the
opposite vocal cord. The last six excasrons were
camicd out on an out patient bauy. The Laryn-
gotomy wound had closed spontancoualy by one
month after completion of treatment. There
was good phonation although the voice was
hoarre. There was no evidence of recurrence
after five yearz

Case 2 Squamous cell carcinoma, grade 2
mabignancy  Dumtion of symptoms, four
months, The neoplasm ipvolved the postenior
two-thirds of the false cord and extended up-
ward mto the cpglotts and adjacent pharynx
on the nght of the midlme. Most of the eancer
was removed clectrosurgically and & micro-
scopically cancer free plane was reached 1n one
day Because of the mvohement of the epiglot
tis and pharynx there was temporary difficulty
with aspmation upon swallowing hence feed
mgs were given by tube. The packing was kept
1n the larynx for two weeks. Then the wound
was pulled together with flamed tapes. The
feedmg tube was keft in for another two weeke
Phonaticn was good though hoarse. There was
no evidence of recurrence m the lannx after
four years when a metastass 1n a submaxillary
node was removed. A subsequent neck dissee
tsion by Dr K. E. Lemmer revealed no other
cenical metastases.

Casex with Unsuccesful Reaults

Care 8 Squamous cell carcnoma, grade 3
makgmancy Duration of symptom, sx years
Previous treatment mcluded a beopsy and two

g 3} urats

senies of x rays totalling forty-fve treatmenty A
large mass entirely replaced the Jeft voeal cord
and mvaded most of the right cord ag well s
the keft false vocal cord. The man may on the
left cord was electrosurgrcally excased. The rest
“m;hmwurg:mﬂycxmcdmmmd‘;im
scarrmg from the raduatron resulted 1n dfficulty
with aspiratton on swallowing. Therefore, the
feeding tube was left m and the packung of the
larynx was continued for & month. Op retun
for observation after three months the Jaryn-
gotomy opetung had closed completely and
there was po evidence of cancer There was m-
sufficient airway to allow removal of the trache
otomy tube, but the patrent could talk m ¢
whisper The patient dred of a certhral aco-
dent after four months and though there was
no evidence of recurrence, the outcome s con-
sidered unsuccessful because of the shartoess of
the perrod of obsenvation.

Cuse ¥ Squamous cell caranoms, grade 3
malignaney Duration of hoarseness and dysp-
nea six months. The patent eatered the bos-
ptal for an emergeney tracheotomy becawse of
extreme dyspnea. A large mass replaced the left
vocal cord The mamn mass was removed clec
trosurgically and the chemosurgical excbont
were completed m seven dayt, Because the p3-
tents neck was short and thick the o of 2
feeding tube and specal care to walf off the
larynx from the mouth was necessary to avad
fooding of larynx dunng swallwing The
wound had closed by two weeks after cmple-
tion of treatment. The awrway through the
larynx remaned adequate and there was Do
evidence of recurrence in the farynx after eght
months. However a thort time later metastascs
1 the cervical and axiffary nodes and in the
ribs and pelvis were demanstrated.

Cese 5 Squamowm ccll caranoma, grade 3
to 4 malignancy Duraton of hoarstnes, nx
months. The mamn masy which was over o¢
centimeter in dameter and which affected the
antenor three-quarters of the left vocal cord
was clectrosurgically removed and the rest of
the carclooma was cally exrued m
aght days. The final layer of fixed tisue sep-
arted two days later except for the fised oo
tilage which was removed with a rongeur five
days hter The leson bad healed by three
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weeks after completion of treatment. The alr
way and phenation were good though the vorce
was hudky  Four months later a hiopsy was
taken bv meam of suspension laryngoscopy and
ths revealed resdual caronoma, This focus
was removed electrosurgically One month later
2 metastans 1n a left conical node was noted
and roentgen therapy was instituted  One year
later biopsy agam revealed caroinoma in the
larynx and more roentgen therapy was given
The patient died of the discase three years after
the first admission.

Case 6 Squamous ccll carcinoma grade 4
mahgmncy Duration of symptoms, two years.
One year before admmsion an emergeney tra
cheotonry had becn done and mince the large
fungating supraglotic mass was conwdered 1n
operable, roentgen therapy was instituted. On
laryngofissure the cords were obsenved to be
absent and the thyroid cartilage was exposed
m the base of an ulcer three centuncters in
duameter on the left nde of the larynx. Mases
of carcinoma at the infenor and nght edges of
the ulcer were chemowrgieally exosed in four
teen days. The feeding tube which was used
dunng treatment was removed after four days.
Most of the necrotic carulage was removed and
when seen three months later the area had epr
thefized. However other foct of carcinoma were
present elsewhere m the lanynx and in con
sderation of the patrenty poor general cond:
Gon and the extennveness of the neoplasm, po
further procedures were decmed justifiable

Case 7 Squamons cell carcinoma, grade 3
malignaney Duration of symptoms  one and
one-half years. The entire nght vocal cord and
the antenior one-third of the keft cord were -
volved and there was a metastatic mass at the
lower edge of the thyroid cartilage The man
™S way electronurgically excised and the rest
o the cancer induding the metastauc node was
Tmoved m eght microscopacally  controlled
mmbﬂhcch:momrmml techmic. A neck dis-
tcton by Dr K. E. Lemmer revealed metas-

285 10 the cenvacal nodes. After three weeks the

wound had closed, but after four
the the patient returned with recurrence 1n

‘ndl;"';’;‘lm E‘;;:m mn the cervical nodes

unge. therapy was msn
a0 pallatre measere,

Case 8 Squamous cell caronoma grade 3
malignancy (Fig 123A) Duration of symp-
toms two years. The entire true and false vocal
cords on the nght and the entire true cord on
the left were involved The caranoma was
treated chemosurgically wathout prior electro-
surgical excivion of the main mas. Seven ex
asions were required (Fig 123C)  An extra
layer from the entre area was removed and
sectioned for a double check. The final layer
of fixrd tuc sepamated two dayy after com-
pleton of treatment but removal of all the
fived cartilage took another five days (Fig
123D) The wound had healed down to the
tracheotomy tube after three weeks (Fig
123E) The airway was adequate and the pa
tient was able to phonate though hus voice was
husky There was no evidence of recurrence
until eighteen months later when a small focus
of caranoma was noticed i the supraglottc
regron. Million volt roentgen therapy was in
stituted and there was no evidence of cara
noma five yeary after the imtial treatment.

Comments

Although the use of the chemosurgical method
1n the treatment of cartinoma of the larynx still
1 considered to be 1n the expenimental stage,
there 13 no doubt as to its techmical feasibility
The fact that only two of the eight cases were
conndered to have a succensful outcome docs not
indicate the method 15 wathout value because
most of the neoplasms were advanced or had
metastusized. Actually the pnmary lemon pre
surmably was eradicated 1n four cases (50.0 per
cent) but in one case the patient died of inter
current disease after four months (Case 3) and
In one case metastases developed after eight
months (Case 4)

In several of the cases there were unpre
dicted extensions which were mucroscoprcally
demomstrated to extend for some distance be
yond the grosly visible penphery of the cancer
The microscopic control of excrion made at
possible to follow out and eradicate such ex
tensions without the remmoval of large amounts
of umnvolved tmsues. This conmservatssm made
1t possible to present the larynx with an ade-
quate natural airway and with some abiliy to
phonate or at least to whusper In several cases
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remarkably good phonation was obtalned after
the chemosurgical reamoval of one or even of
both vocal cords.

In analymng the powdble causes of the four
failures to eradicate the laryngeal cancer the
pouible presence of neoplastic foa separate
from the mamn mass was conndered. Three pos-
sible sources of such satcllite focr deserve con
uderaton (1) There may have been emboh
m the lymphatic vessels around the pnmary
lesion, ths 18 known to occur occamonally n

the heat produced by the electrosarpeal ymy
may have resulted i propuluon of cancer celly
through the lymphatic channels into the wyr
rounding tisgues.

Naturally the chemosurgical technice lose 15
relmbility if foc unattached to the maw nug
are present. Accordingly 1n the future it a
planned to avoid any possible dmeminatmg
factors, Great care will be exercised to mpect
the anesthetic at a safe distance from the tinnor
and if the main mass of the cancer 11 removed

the lymphaties of the skin around mel

and rarely around squamous cell carcinomas
and 1t 1y concevable that it may have occurred
around these highly malignant laryngeal can-
cers. (2) The needle used for mnpection of the
procaine may have pasmed through the cancer
and tramgplanted a few cells along the needle
tract. (3) The tusue steam which resulted from
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before ch gery b iwtituted  the exczoon
will be done with a cold kmufe and followed
by immediate chemical cautenzation. Whether
the chemosurgical technic can be unreservedly
recommended in the treatment of larmgeal
carcinoma will await the results of these mvesti-
gatons.
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CHAPTER 13

Neoplasms of the Parotid and Other
Salivary Glands

EOPLASMS of the saliwany glands are
N sufficently accessible to be amenable to
chemosurpical treatment  Although the rarc
neopl of the sut illary sublingual and
accessory salvan glands may be removed ad
vantageouth by the chemosurgical technic, by
far the most commonly encountered salivary
gland neoplasms are those of the parotid

NEOPLASMS OF THE PAROTID GLAND

In the treatment of patients with neoplasms
of the parotd gland the prmary object 15 the
complete eradication of the tumor but an 1m
pertant sccondary object 13 the preservauon of
the facal nerve The microscopic control of
aomon afforded by the chemosurgical techme
makes possible an unusually high rate of cure
and at the same tme makes posible a degree
of comenatsm that often allows prescrvation
o all or part of the facial perve.

Techme
The cmosurgical techmc as appled to
Parotd ndoplasms 15 essentially the same as that
oed m the treatment of other external tumors.

Although' chemosurgrcal treatment sometumes
B uied alone, prelmmary surmeal removal
V% trme and reduces discomfort. Therefore
"h‘“ﬂnlpmccdur: 1 to anesthetize the area
4 to excise and curet as much of the neo-
P““nucnnbcduccrmdg'rmsly Often the
solt tumer yggue readily yields to the curet but
*Ben the normal pssues are encountered the
;‘n“ meets defimite renstance The surface then
R utenzed wath dichloracetic aad following

zme chlonde fxative 1 apphed. The

Bren of fieed tissue usually are exased for

scctioning at intenvals of twenty four houn, but
if the neoplasm 1 productive of much salrvary
secretion twice-daily excisions are desrable to
avord soaking of the dresung and diluton of
the fixatrve,

At the beginnuing of chemosurgical treatment
the removal of the ncoplastic tssues may be
camed out rapidly However as the branches
of the facal nerve are approached progress
must be slow and cautious only very thin layens
of tisue are fixed and excued 1n order to keep
the destruction of uninvolved tssues to a bare
mimmum. Ths permits presenation of the
facal nerve unless 1t actually 15 1mbedded m
neoplastc tisue. Mot parotnd tumors anse
the predominant lateral lobe of the gland and
unless the neoplasms have been neglected until
they have spread deeply they often do not
affect the facal nerve. This 13 partrculary true
m the Jower part of the gland where the nerves
are at a companatively deep level.

In cases 1n which caranoma has ansen re
cently m a muxed tumor of long standing 1t
occamonally may be posible to remove the
carcinama safely although the removal of the
muxed tumor mught be imposuble because of
nvasion 1n the vicuuty of the internal caroud
artery In auch cases it 1 jusufiable to remove
the malignant portion and leave the relatrvely
innocuocus bemgn portion. In retrospect, this
would have been the better course 1n the case
of one patrent who died of complications due to
damage to the carotid artery the carcipoma
had been eradicated before the carotid region
had been reached and hence 1t was only dunng
the removal of the deeper beign portlon that
the artery was damaged.
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In cases of carcinoma of the parotd, surgical
dimection of the regional nodes 13 indicated if
there 1 nodal enlargement which 15 suggestive
of metastans A prophylactic dissection may be
recommended even if the nodes are not palpable
provided the prmary ncoplism 1 s large
highly malignant carcinoma. In some cases jt
oy be advimble to higate the external carotd
artery at the time of the neck dusection 1n order
to avoud the pomibility of hemorrhage dunng
chemosurgical treatment of the parond leson.
Even m the absence of an indicjton for lymph
adenectomy the higation of the external carond
artery just above the bifurcatton may be 1ndi
cated 1n cases 1 which derp mvasion around
ths artery 15 foresren, However hemorshage
durmg scparation of the final layer of fixed
timue wually can be prevented more casily by
placiog a suture-ligature around the artery the
pultation of which may be visualzed and pal
pated in the wound at the completion of chemo-
surgical exciuon There were five matances of
bleedmg sufficient to require a suture hgature
or & pregure dresng 1n the group of thirty two
patients treated to date, but these all occurred
before the practice of placing suture higatures
was intuted.

Follawing chemoturgical exciwon of parotid
neoplayns the exposed parotid epithebum e
cretes saliva for a weck or two In most cases
the parotid epithelium gradually undergoes re
pl by the eprhelinm of the skin with
spantaneous cestation of the dramnage. However
m cases i which larger salivary ducts are
opcned, salivary fatulas may form. In several of
the earller cases of thr seriey these fistulas per
sisted for weeks or months However 1t was
found that the cauterzation of the parotid
epithehum with dichloracete acid and a small
amount of mnc chlonide effected closure of
fistulae m every case Even a fistula of twenty
one months duration closed withm ten days fol-
lowmg this treatment Apparcntly the epithe
liwm of the mlvary gland and 1ts ducts 15 less
well adapted to the conditions on the body sur
face than 1 the epithchum of the skin. Hence,
if the latter 18 given a chance to compete on
even terms 1t will replace the parotid epithe
hum, After chemosurgical treatrment there were
no instances of the Fre1 syndrome (flushing and

sweating over the parotd and tempors! areas
dunag eating)

Carcinoma of the Parond Gland

In genenl, caranomas of the lower pole of
the parotid gland arc few biely to mvaive the
facial nerve than thote in the upper pottioas.
Hence even rather large, and deep sated
mastes may be removed from this region with-
out producing {acial paralyds (Fig 124) The
removal of extremely large cancers from ths
regron may necetutate the mterruption of the
mandibular branch of the facial nerve but ance
this only affects the wmnervation of the Jower
Ip the deformuty 15 pot noticeable (Fig. 125)

Deeply wutuated carcinomas m the md-
portion of the gland are likely to have invaded
around the main trunks of the facal perve and
in such cases there 1 no chose other than to
wterrupt the nene (Fig 126) However even
10 such cases it 13 worthwhile to use the greatest
carc to avad destruchon of any of the umn-
volved partions of the nerve because somne path-
ways may be apared and there may be some
degree of return of function. The maxmmal re
soration of function may not tike place for as
much as & year or two The exact mechanisn
of thu partial restoration of nerve functon s
not ahways clear but at any rate 1t occuns often
enough to encourage the exercuse of the greatest
ponible conservatum.

Carcinomas 1n the preauncular portion of
the parotid gland tend to involve parts of the
facial nerve at a relanvely eardy stage (Fig 127)
However In thy region too the copscrvansm
of the chemosurgical method 1 \Fi]qlbk be-
cruse some branches may be found mtxtmm-
volved. N

Carcmomas m the preauricular portion of
the paroud gland may invade the temporo-
mandibular joint, but this 11 not a serious cor
phcaton. Often it 1 possible to remove the
invading malignant tisue without appreciable
impaurment of the function of the yoint. Anky
losis mever develops. Even removal of the con-
dyloid proces the arncular disk and portoons
of the adjacent temporal bone causes no more
difficulty than moderate maloccluson becane
the attached muscles and hgaments tend to
keep the structure 1n place.
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Some parond carmnomas tavade the car, cation s discussed in the chapter on carcinoma
{ the car
pecially n the vicimty of the external nuditory  ©
i 1 \r;}c‘:c cxtensions may follow along the Carainomas 1n the postauncular portion of
ml:;‘m of the bones and cartilages of this  the parotid tend to invade deeply along the
E1H

Fig (24 (A) Mucoepdermold carcinoma of the parotid. (See Fig 129A.) The ulcerated pro-

trusion. from the ng main mam bad appeared sfter an operation for purposes of ex
ploration and blopsy A small dose of roentgen rays had produced po wvisible benefir, (B)
Granulatron tivse and fixed tisme at completon of chemosurgical treatment. The carapoma
went beyond the confines of the gland 1n several places onc extemion followed the penchon
drium of the cartilages of the external auditory canal (C) Lexlan after separation of the fixed
nuue The mottled appearance of the central grannlation tssue was eansed by blands of pa
toud epithelium growing on the granulatbon tumee (D) Healed ledon. Note the absence of
facal paralyms despite the close approach to the perve There was no recurrence after seven-
teen yean.
structure (Fig 124) Such imfiltrations may be anterior edge of the mastoid bone. Often the
followed out readily by the chemosurgical tech  facal perve i affected but there may be a shight
nic. Only rarely does stenoss of the external  but mportant return of function if the damage
auditory canal develop the care of this compli  to the nerve is kept to a mummum (Fig 128)

Neoplasms of the Parotid and Other Salivary Glands

143



Fig 125 (A} Squamous cell caranoma of the parotid gland. (See Fig. 129B) (B) Granulanon twoe

after chemomrgical examon. Some fixed timue 1 still adherent over the sternocleldomastard muscle. The

postetior edge of the mamvs of ‘he mandible Is exposed. A dlender extennon of cancer followed the epr-

mysum of the stylohyoid muscle (C) Healed iemon. The facial merve was not interrupted except for the

unimportant mandibular branch, There was no recurrence when the patient died of other causes after
twelve years,

Fig 126. (A) Carcinoma of the parotid. (See Fig 129C.) The lenon had recurred after excision and roat

gen therapy ooe year before. (B) Granulation tusae after chemosurgical excision. The modmtdyhlnﬁ]tﬂ

tive caranoma (Fig 129C) surroanded the main branches of the facal nerve necenltatmg ther m;\lp-

tion., The 1nferior wall of the external auditory canal also was extensively invaded. (C) Hesled ledon three
montha later Note the Jinear scar Thers was no fecurrence after scven years-
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Fig 127 (A) Carcinoma of the preauricular portion of the parotid gland. The facial muscles of the upper
Iip, lower cyelid and forchead had been paralyzed for six months. (B) Granulation tissuc after chemo-

excision. The Innervation of the lower part of the mouth was preserved so there was po SIgEINE
(C) Healed preauncular lesion after eighteen months. A postauncular focus of carcinoma of the same
type had appeared. Whether this was a sep pnmary neopl: ora from the preatmcular le-
5ion was not clear bat the former seems most likely At any rate the new mas was chemosurgically excised
and following this a neck disection, which revealed metastatic nodes, was done by Dr Otto Hibma. There

was Do recurrence after aix years,

- - -
A B c
F;]g l{?ﬂ (.?) (hrdnmnan[th: parotid, recurrent after surgical excison and insertlon of radiom needies.
(B) tussue after ¢ wical exanon. The mastold process was exposed. There was com-

plete paralym for a year after which function slowly returned to the
muscles of mouth
not 10 the lower qyelid. (C) Healed lenon. The small mabvary fistula Jout bd:w the loblcn?:(r?;:h:g::;
cuterized with dichloracetic acld and nine chloride fratve 12 days later the fistula was healed. There was
no recarrence after ten years.
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The thin capsule of the paroud gland does
not appreciably hinder the spread of carcnoma.
In every case in this serres there was mvason
mto the ussucs surrounding the gland. The in-
vading outgrowths tend to infiltrate 1n an 1r
regular manoer along tissue planes whch offer
dmunuhed resstance to the particular neo-
plasm, The most striking cxample of this tend
ency 15 exhibited 1n the cases in which there
sclective affimrty for the nerve sheaths, This
phenomenon was observed m 280 per cent of
the parotid carcinomas which have been treated
to the date of thus wnung In one case the
spread of the neoplasm outward from the main
mass 1n the preauncular region was exclunvely
localired 1n the epineunum and perineunium of
the facal nerves 1n thesc sheaths the cancer
reached as far as the nm of the orbit and the
angle of the mouth The ngnificant point about
these outgrowths 13 the fact that many are of
such small caliber that therr presence often 1
entirely unsuspected on the baals of clintcal
examinatron alone hence, their certamn detee
tiont can be accomplished only by the mucro-
scopreally controlled excimons afforded by the
chemosurgical technic. It 15 probable that most
recurrences following surgical examon arc due
to the fallure to recognize and eradicate such
extensrons very few recurrences are attributable
to multiple fomr because this phenomenon 1
very rare in the parotd gland,

Therapeutic Results m Cases of Carcinoma
of the Parotrd Gland

In the group of thirteen cases of caranoma
of the parotid gland observed for five years or
more there were two cases 1n the wndetermmate
group and cleven cases wmn the determinate
group The five-year cure rate in the determ:
nate group was 54.3 per cent (Table XLII)

The effsct of the nze of the lesion on prog
nosis n considernble Thus, while 100 per cent
of the patients with leslons under 4 cm. in
average duameter were cured only 37.5 per cent
of those over 4 cm. were suceenfully treated
(Table XLIII) Because most of the parotid
neoplasms were relanvely Jarge, 1t will be
noted that the wuze of the lemons m the four
clasufications are double those which have been
wsed for ncoplasms 1 other regrons. Examples
of carcinamas 1n the various groups are as fol

TABLE XLIT

FIVE-YEAR END RESULTS FOR CARCINOA{A
OF THE PAROTID GLAND

Thbs scrics includes the cases of all patients with hixo-
logically proved carcinoma of the parotld, both carly and
advanced, previously untreated and recurrent, with and
without who were ch lly trented
during the twelve year period ending six years priar to
thh verltlng
‘Total number of cases 13

Indeterminate group total pumber 2

Patlents dead from other causes without re
currence 1

Paticnts lost from obecrvation without re
currence 1
Deterrinate group total number 11
Unsuecenful results, total number 5
Patlents deed, cancer present at death 5
Patlents lost from observation with cancer 0

Patients Inng with cancer 0
Succemful ramhs, patrents free from cancer
for five years or more s

Five-year ratc of cure (6 + 11) X 100 5%
TABLE XLIII
LFFECT OF SIZL OF CARCINOMA OF THE
PAROTID GLAND ON FIVE-YEAR
END RESULTS

Avrags Diameter Noamber of  Swressfal Remats
Group Cm Lenses  Awmber Py st
A under 2 0
B 2to4 3 3 100 0
c w6 3 1 333
D 6 or more s 2 400

lows group DB (diameter 2 to 4 cm.) 10
Figures 124 127 and 128 group D (dmmeter
6 an. or more) in Figures 125 and 126

It 15 not the neoplasms extensiveness per
that reduces the curability of patients with Jarge
parotid carcmomas, Rather it is the inereased
chance of metastasis and of involvement of vital
structures. Thus, in thus senes n winch there
were five unsuccessfully treated patents there
were two failures attributable to metastass, 00€
faslure owing to extremely extenstve permed
tion along the facial nerve theaths, one fallure
because of death from pulmonary edema and
bronchopneumonia m a pasent who was (0
very poor candition when therapy of an &
tremely advanced parotid tumor was mststuted
and one failure from damage to the common
carotid artery dunng excition of & eancer which
eroded that vessel Therefore 1f there has been
no complication such as metastasis or invohe-
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ment of the snternal caroud arteny it 13 possible
to chemosurgreally excise even the very large
neoplasms

The eflect of pretious trealment on prognoss
1s not appreciable as far nv 1 indicated by the
present small swenies. Thus, 1n the group of seven
patients m whom previous treatment had been
recerved there were four who were cured (570
per eent) while in the group of four patients
who had recencd no previous treatment two
were cured {500 per cent) Too much ngmfi
cance should not be attached to the statistics
of such a small serics, but the data do indicate
the special usefulnes of the chemosurgical tech
nic in the treatment of recurrent lestons because
these otherwise would earny a very poor prog
posis. Actually previous treatment would be
cxpected to ympair progross somew hat because
of the delay occaswoned by the unsuccessful
treatment and possibly becawse of the du-
semmation of neoplastic cells by unsuccessful
surgical treatment. It 1 noteworthy that 636
per cent of the patrents 1n the present senes had
recewved previows unsuccesaful surgical or radia
twon treatment.

The effect of the histologic grade of mahg
naney on prognosis m not readily expressed be
cause there is po generally accepted system of
grading that 15 apphcable to all of the vanous
types of parotid caranoma. However, there was
a defmite correlation between the degree of
invasrveness of the vanous caranomas and the
progoosns. Thus, five of ux patients who were
conndered to have “moderately imvasive cara
nomas” were succemfully treated (833 per
cent) while only onc of five patients who had
“lughly imvasve carunomas™ were succenfully
treated (200 per cent) The “moderately in-
vamve” lesions were the following types of
carapoma  malignant mixed tumor two cases
squamous cell carminoma grade 3 one caxe
(Fig 1258) mucoepidermord carcinoma, one
case (Fig 129A) cylindroma one case (Fig
129C) and acinic cell carinoma one cax
The “lighly malignant” carcinomas were ot the
following types mabignant mixed tumon, two
caxs  undifferentiated carcinoma, two cases
and aguamows eell carcinoma, grade 4 one
Qs

A better way of expreming the prognous
would be to tabulate the n:agu of Lx:atrncn(

for cach pathologc type of caranoma but the
present senes 13 too small to permit definite
conclusions However the results are suggestive
and they fall in line with the behavior of these
neoplaams as described by others * Thus the
tumors that usually arc not very highly malg

nant—mucocpidermoid carcinoma (Fig 124)

cylindroma (Fig 126) and acamc cefl cara

noma~-all were successfully removed The more
dangerous squamous cell caranoma was eradi

cated 1n the case in which the degree of mahg

mancy was grade 3 {Fig 125) but was not
erndicated m the casc 1n which the malgnangy
was grade 4 The highly mahgnant undiffer

entiated earcinormas also are conndered danger

ous and i this series one was suceessfully re

moved (Fig 127) but onc was not. The
prognoss 10 malignant mixed tumers depends
to a conmderable extent upon the degree of ma

hgnancy of the mabgnant component in the
four cascs of ths type in thu senes there were
two caser of hughly malignant undifferentiated
caranoma and two cases of moderately mahg

nant adenocaranoma. One of the latter group
was successfully removed (Fig 128) but the
rest were not eradicated either because of me-
tastans or becawse of excessvely advanced local
spread.

The effect of the nte of ongim on progrons
13 not appreciable as long as the neoplasm arises
m the lateral Yobe. Thus, 1n a group of nine
cases of caranoma of the retromandibular area,
five had a successful outcome (556 per cent)
while 1n a group of two cases of carcnoma of
the preauricular region, one had o succesful
result (500 per cent) However 1t should be
potnted cut that neoplasms anung m the decp
lobe of the parotd, medial to the facial nerve,
have a greater chance of invanon of the intemal
caroud artery and the jugular vein, One such
cate 1 included in this senes, and because the
neoplasm croded the mternal carotd artery the
elderly patient developed a thromboss with
consequent hemiplegia, convubsiom, coma and
death there also was hemorrhage from the
vessel but this was controlled and was not the
cause of death However in a recent case
which the ncoplarm was followed into the
lateral pharyngeal wpace there was no damage
to the iaternal carotid artery which was utuated
Jwt posterior to the neoplasm The artery s
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Fig, 129 Parotid caranoma. The tissues were fixed i nitu with rinc chlodde (A) Mucocprdermand card-

porma from the patrent shown In Figure 124 (B) Squamous cell carcinama, grade 3, from the patient shown

In Figure 125 The large, clear cells are deg; d rather than k d. (C) Cylindroma from the
patent shown in Figure 126,
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protected to some degree by the inflammatory
swelling which tends to push the vessel away
from the nte of apphication 1n addition the
rapd flow of blood through the artery tends to
dilute the fixative and hence to reduce the
dapger of permeation through the vessel wall

The eflect of metastasis on prognoss in cascsy
of carcmoma of the parotd gland 14 profound
but fortunately the incidence of metastays tends
to be relatnely low in patients with parotd
carcnoma  In this series there were three pa
tients with metastass and of these ope was
cured (330 per cent) In the group of aight
patients without metastans, nx were cured
(750 per cent)

Companson of Results with Those of
Other Authors

The five year cure rate of 545 per cent
achieved by the use of the chemosurgienl tech
nic exceeds the best rates reported 1n the hitera
ture with few exceptions (Table \L1V) The
serres with a rate of 636 per cent™ was based
on results 1n a serres of cases 1n which the pro-
portion of smaller cancers (under four cenu
meten m diameter) was twice as great as 10

the present scries of patients treated chemo-
surgleally (560 per cent as compared with
270 per cent) The present senes 13 by no
means one i which these was a sclection of
well demareated readily accesible  operable
caranomas, On the contrary, a number of the
patients had cancers which ordinanly would be
conudered 1noperable

The unusually high rate of cure was a rexult
of the microscopic control of excmion provided
by the chemosurgical technle. The microscopic
control also madc possible a constderable degree
of conservatism becnuse only one or two millt
meters of normal tisue had to be removed be
yond the farthest extent of the carcipoma. This
conservatism in turn, resulted 1n the preserva
tion of part or all of the facal nerve n nearly
half of thc patents (in five of the eleven pa
tients 1n the determinate group) This was the
case 1n spite of the fact that three pauents had
paralyns before the insutution of chemosurp
cal treatment. Mont authors give 1osufficacnt
data to allow accurate companson with regard
to the inadence of postoperative paralyns
However in a group of large caranomas such
a3 those which compnse the present series it 13

TABLE XLIV
COMPARISON OF THE FIVE-YEAR END RESULTS OF CHEMOSURGICAL TREATMENT
OF CARCINOMA OF THE PAROTID GLAND WITH THE END RESULTS
OF OTHLR AUTHORS

Number of Swccessful Resalls
Axdhor Trestmen Determinats Casrs Number Per cemt
Mohs Chemceurgery 1 6 54 S
Boxton, Maxwell and Cooper!® Sargery (plus roentgen therapy 3 21 43 ¢
in somc cascr)
Are! Jerome and Packt Burgery 24 10 it 7
12+ 10 833
Jerome™ S 13 [ 451
Ahlbom } Surgery phu radrum 7] 27 333
Swmton and Warren 3 6 2 33
Quattlebaum, Dockerty and Mayo™t  Sargery (plus rocntgen therapy 19 [ 36
in sotae)
Taylor and Garcelon® 26 5 192
Smuth and Stenstrom® Surgery and roentgen thens,
PY 35
Stein and Geschckter® S ayery 2t ; u 3
Beoedict and Melgs Surgery 20 1 3 3
Wik ly 0 Surgery 12 0 o ?
Martm* Radiation é 0 0

sznudmh:tabclmmhknthcﬁmvbumndudcdrmmthhm

t Adenocarcmoma of  cylmdroma” type only

$ More recent but mcomplete statmstes from the Radlymbemmet
Naorx Lavalr recently repacted anly 12.8 per cent recurrcnces
Pmnncglhepmponmo(mdnrmmm;ndddtmﬂmunnﬂmmﬁm

gire a rate of cure of 61 per cent.”
lnn-u—tau{mnhgnmtnhvuyglmdmm
the rate of cure cannot be cxpresed.
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Fig 129 Parotid carcinoma. The nasues were fixed In sit with zine chloride, (A) Mocoepd wfd:z

noata from the patient shown n Figure 124 (B) Squamous cell carcinormz, grede 9. from the P2

Tgure Th roen the

in Figure 125 The large, clear cells ase degenerated rather than keratinized. (C) Cylindrorms ¢
patlent shown in Figure 126
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protected to tome degree by the inflammatory
swelling which tends to puth the vesel wway
from the ste of apphcation n addition, the
rapid flow of bload through the artery tends 10
dilute the fiative and hence to reduce the
danger of permeation through the vessl wall

The effcct of metastasis on prognosts 1n cascs
of carcinoma of the parotid gland 1 profound
but fortunately the inadence of metastass tends
to be relatively Jow 1 patients with parotud
cranoma. In the series there were three pa
tients with metastass and of these one was
cured (330 per cent) In the group of eight
panents without metastass, mx were cured
75 0 per cent)

Companson of Results with Those of
Other Autbors

The five-year cure mate of 55 per cent
achieved by the uce of the chemosurgeal tech
e exceeds the best rates reported 1n the btera
ture with few exceptions (Table XLIV) The
senes with a rate of 63.6 per cent’ was based
on results 1n a senes of cases in which the pro-
porhon of smaller cancers (under four cenu
meters 1n diarmeter) was twice as great as n

the present serics of patients treated chemo-
surpcally (560 per cent as compared with
270 per cent) The present senes s by no
meany one 1 which there was a sclection of
well demarcated readily accessible “operable”
carcimomas On the contrary a number of the
patients had cancers which ordinanly would be
considered 1noperable

The unusually tugh rate of cure was a result
of the microscopic control of excision provided
by the chemosurgical techme. The microscopic
control alo made powible a connderable degree
of comervatism because only one or two milli
meters of normal tissue had to be removed be
yord the fanthest extent of the careinoma, This
conservatism in turn resulted in the preserva
uon of part or all of the faeml nerve 1 nearhy
half of the patients (in five of the eleven pa
tients in the determunate group) This was the
case 1 spite of the fact that three patients had
paralyus before the mnstitution of chemosurg
cal treatment. Mowt authars gve fosufficient
data 1o allow accurate companson wath regard
to the inadence of postoperatve paralyss
However 1n a group of large carcinomas such
as those which comprte the present sertes 1t 15

TABLE \LIV
COMPARISON OF THE FIVE-YEAR END RESULTS OF CHEMOSURGICAL TREATMENT
OF CARCI\OMA OF THE PAROTID GLAND WITH THE END RESULTS
OF OTHER AUTHORS

Awnber of Swccrsiful Rerslts
Axthor T rudment Determunate Caveg Naomber By cext
“obs Chemonrgery 1 6 45
Baxson, Maxwell and Cooper™ Surgery (phn roentgen therapy 13 21 636
in same cmal
Aned, Jerome and Pacl !t Burgery 24 10 41 7
12 10 833
Jeromen Surgery 13 6 %1
Ahfbom ¢ Surgery plus radiom I3 27 3313
“rwiton and W arren®? Sargery 6 2 333
Quart] -baum, Dockerty and Mayo'™*t Surgery (phus roenigen therapy 19 6 36
in some)
Taylor and Garcelan?? Surgery
26 5
South and Stensrom4 Sargery and roen therapy n
Stem and Geschickter™ Sargery il :i ] ns
‘Brncdn and Meunt Surgery 30 : 1; :
5‘““‘1 Sargery 12 0 1
farun’ Radiaton (3 L 0

qumuthm‘htmbelnmnhlend:efm\vnhmnﬂmicdﬁmthhpmp.

(‘\xknecnnn;md“cyimd:uu“typcm}y

¥ More recent but icomplete tatsstios from the Radro

Note Edvall™ recently reported anly 12.8 per cent

mb‘mmlhcamedmnlélpncmv.“

butnnn--heprupommohndcmnnmumddmnmucmwu

In & serics of mats ralivary gland tamon
not ghyen d\cn!:o(currmnmbcw
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obable that with surgical exemon the inc-
nce of total paralysis would have been nearly
1¢ hundred per cent because 1 every case
dical rescction would have been necetsary

Mixed Tumor of the Parotid Gland
In the absence of previous unsuccessful surgt
1] or rediation treatment, mixed tumors of the
irond gland often present discrete, well de-
wd mases hence they frequently are ame

except, perhaps the few extra days requied for
chemosurgical treatment.

Th- teeanic for the chemengical exemon of
mixed tumors i3 essentally the same a1 for
caranoma of the parond gland. However the
tumor mass usually stands out more dstinctly
from the normal parotid gland tisue than doe
carcnoma. This makes 1t more easy to cwae
and curet out the man mas pror to the mt-
tution of chemosurgical treatment,

Fig 130 (A) Mixed tumor of the parotid gland. (B) Patlent after chemosungreal
excmon. Note the abeence of factal paralvsis. There was no recurrence after nine
yearn.

able to surgical procedures of the usual type. It
 for that reason that the present senies includes
mly five cases of mixed tumor 1n contrast to
hcthm:mmaofamnumaoftheparwd.

Of course accurate differentiation between
nixed tumor and carcinoma 1 pot always pos-
ible by chinwcal exammation alone. Ths 1
articularly true when the neoplasm i recur
ent and of long duration because there may be
ommderable fiomtion and induraton from the
car tissue. When there 1 reasonable doubt of
he benign nature of the tumar chemosurgical
xcuion 13 preferable. Even if the neoplarm
mulobcnmucdhmmm!hmghlon

In the absence of previous treatment mned
tumors tend to exhibut & globular configuratin
without unexpected outgrowths nto the &
rounding tssues (Fig 130) However besroee
which have recurred after previout CoEoot
may have more irregular outlines and 'hcyl‘:‘;;
present small, unpredicted outponchings ¥
tmight be overloaked if the microacoprcally ;:
trolled chemosurgical technie were not
(Fig 131) The charcterstic mucroopic ‘;:
tures of mixed tumors permut ready differen
t1on from normal parotid tsue and from othes
tumars (Fig 132

Suoce(uflfl ruu)ltx were achcved an all fv¢
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Fig 131 (A) Mmed tumor of the parotid gland with extenuon into the submaxillary reglon. The tumor

had recurred after two surgical excislons and one course of six gen tr {B) Granul tissue

after chemosurgreal exasfon. Fixed tissue was mull adherent to an arca below the ear where a deep unpre-

dicted extenston had been followed to Its termination. The herniated tissue at the Jawer edge of the lemon

was s Jobule of submaxillary slrvary gland. (C) Healed leslon. Note the absence of fachl paralysls except
for the wrumportant mandibular branch There was no recurrence alter five and one-half years.

“v‘l’f}w’q

Yo
.

Fig. 132. (A} and (B} Photomicrographs of muxed tumor from the
sh

Figure 130 (C) Mixed tumor from the patlent

Neoplasms of the Parotid and Other Salivary Glands



of the cases of mixed tumor treated dunng the
twelve year period which ended five years prior
to the date of thus wrrting Two of the patients
were free of recurrence after mne years and
three were well after more than five yean. No
facual paralyns was produced except 1n one pa
ttent m whom the unmmportant mandibular
branch was nterrupted (Fig 131) and in one
patient 1n whom the branch to the forchead
was permanently paralyred. In the latter patient
there was complete facial paralysis for scveral
months but this gradually mproved until only
the forchead was affected.

Dunng the five years preceding this wnting
five more mixed tumors have been extsed
chemourgically with successful results m all
cases after mtervals of one to five ycars. Facual
parslysn developed 1n ane pauent who had an
unusually deep-seated tumor

NEOPLASMS OF OTHER SALIVARY
GLANDS

Submaxillary Gland

Carcinoma of the submaxillary gland was
encountered only once and m thu case the re
current neoplasm 1n the submaxillary gland was
eradicated but the patient developed cermcal
metastases which could not be controlled by
rurgical dusection and roentgen therapy

No mixed tumors of the submaxillary gland
have been observed m the Chemosurgery Chme.

Submental Glasd

Carcmoma or mixed tumor of the submental
mhvary gland should respond well to chemo-
surgical treatment, but no cases had been en-
countered up to the time of wnting A number

One papillary cystadenoma lymphc
(Warthin s tumor) was chemosurgically excrsed
and there was no evidence of recurrence after
two yean. Also there was onc case of sarcord of
the parotid gland the patient had no recur
rence after ux yean.

of pl which have invaded
both the submental and submaxillary glands
have been chemonurgically excased without diffi-
culty therefore, 1t 15 Iikely that neoplagm
ongmating in these structures abo would be
amenable to this type of treatment.

N
|
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B

Fig 133 (A) Defect in the palate immedlately after removal of an adeno-
aremoma which had ansen in a mixed tamor of the palatal slmary
glands and which not oaly invaded through the bone of the palate into
the antrum and nasl cawity but also eroded the medial ptenygoid plate
of the sphenoed bone. (B) Henled lexion six months later The defect had
reduced to ane-quarter it origmal diameter A dentare with an obturator
effectively closed the opening There was no recurrence after five years.
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Accessory Salwary Glands
Occasionally salvary gland tumors ame In
cesvory salivary glands which may be in the
wuth or m adjacent tiswes. One such neo-
lism a cardnoma which arose in the palate
nd developed {nto a large mass, was succen
ally treated by means of chemosurmenl ex
mon which was carmned out by an approach
wrough the Fard and soft palate (Fig 133)
notrer salvany gland carcimoma (cyhindroma)
tach arowe 1n the nasal mucosa had recurred
{ter many surgical and radiatron procedurcs
pon chemosurgical excaision the neoplasm was
»und to ha ¢ cxtended hack to the soft palate

Neoplasms of the Parotid and Other Salreary Glands

into thc medial orbat, into the cthmoid sinuses
and other adjacent tissues A year Jater
resdual focl in the superior turbinate and
cthmoid regions were found by Dr Richard
Shepard, nnd sincc there was invauon i the
reguon of the eribnform plate he conadered 1t
advisable to stop chemosurgical treatment at
an optimum palliatise Jevel rather than to
undertahe the hazardous procedure  which
would e necceswany to give any chaner of
cradication of the neoplasm.

Cutancous mixed tunors of «uvary gand
type are discussed 1n th~ chapter on benign
tumors of epithehal ongin,
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CHAPTER 14

Postoperative Recurrences of Carcinoma
of the Breast

ADICAL mastectomy 15 the treatment of
chaice for pnmary carcmoma of the
breast becaute thu operation gives the best
chance of complete removal of metastatc foa
1 the regional nodes and in the interveming
lymphxaties, Some postoperative recurrences,
however may be treated advantageowly by the
chemosurgical technic, Most recurrent mam
mary caranomss are rather highly mvanve
neoplasms which extend surpniungly far into
the surrounding tisues hence, the microscopte
gwdance of excinon afforded by the chemosur
gical method is valuable in the demonstratson
of the exact extent of these mfiltratioms. In
view of the thmnesy of the chest wall, the con
servatum which may be safely practiced with
the chemosurgical techmic also s advantageous
because obviowly 1n this region 1t 15 imposble
to remove wide margins of uninvolved tissues.

The Imuung factor in the chemosurgical
treatment of recurrent nodules bs invanon of
the pleura. In the absence of pleural invanon
1t 13 possible to remove the nodules even though
they have invaded the intercostal muscles, the
ribs, the costal cartilages or the sternum (Fig
134A) However if the pleura 15 mvaded there
1 little chance of cradicating the disease (Fig
134B) Usually the cancer invades most decply
through the intercostal muscles the bone and
cartilage are not mvaded until the neoplasm 1
rather advanced.

During chemosurgical treatment, care must
be exerased to avoud penctration of the pleura.
Thrs requires meticulows care a1 the pleura 1
approached. The sweling produced by the
chemical mflammation tends to ncrease the
thickness of the trefues somewbat but this adds

only a few millmeters to the effective thickness
and cannot be counted on too strongly In the
present series, sections of ribs and the full
thicknens of intercostal muscles have bern re
moved 11 a number of cases but 1n none was
the pleura penetrated by the fimpve.

A total of fourtcen patents with mammary
carapoma have been chemosurgically treated.
Of these five had recurrent nodules whih
scemed to he sufficsently lunited for complete
chemosurgical excnon to be pomible. However
only two were successfully treated onc had had
no recurrence after two yean but had de-
veloped a deeply mvanve nodule m another
arca (Fig 134) the other was well after exght
years. The three unsuccesdully treated patients
proved to have carcinomatous mvaston 1nto the
pleura and hence weatment was carned as far
as safely posible and then discontnued
Significant pallmtrve benefits were obtamned 1
the unsuccenfully treated patients.

palliative purposcs m five patients. The chmina
ton of foul mmelling, infected, bleedmg manes
was accomplshed but the neoplamms regrew
and were fatal in every case. It was
whetber the palliation was sufficient to justfy
the chemosurgical treatment of thacdp‘ﬂa"*
Although chamosurgical treatment of pamary
carcnoma of the hreast 1 not recommended,
four panents with previously unireated lenons
were accepted. This was dopc for different
reasons 1n cach case. In obe case the prtient 1©
fused radical mastectomy because she had de-
ve}opcdpncumunhaﬂ.:ra&ofmﬂﬂm
tons she had previoudy had  however she
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atreed to chemosurmeal amputation of the
breast. The prnmany leaon was eradicited hut
after six years avillary and distant metistases
suddenty becanwe active and cued the patient s
death In the swccond cate an extenuive 1n
operable cancer had been chemowargically ex
awed from the left breast area for palhative

the carcinoma was chemosurgically excied and
after one month when she had regatned some
strength the metastatic nedules an the aulla
were surgcally disected by Dr James Deller
Axillary and mediastinal nodes appeared after
three years and the patient died after si< years
but therr was no recurrence at the pnmary site

A
Fig 134 (A} Mammary caranoma which had recurred after radical mastectomy and poxtop-ratree

roentgen therapy The arrcle around the nodule md

B

the rone of 1nd (B) Healed lesron two years

Iater A nwew maxs had appeared over the sternum and had been neglected until it had become noperable
because of pleunal fovohement

purpases and shortly afterwards a pew pnmary
m the nght breast was noticed. This was chemo-
surgreally excused but the patrent was followed
for no longer than mx weeks because of the
hopelesinens of her condinon In the third case
the patent was o emaciated that 1t was be
Lieved that she would not tolerate a radical
mastectomy Moreover the fungaung mass was
firmly fixed to the chest wall For these reasons

The fourth patient had a nodule 1n the skin
near the sternal notch. Since the neoplasm was
belived to have amsen in the skin or akin
appendages 1t was chemosurgueally excused.
However the neoplasm proved to be a mam
mary carcinora which extended to both sides
of the midine. Removal was complete as re-
vealed by the absence of carcinoma in the
spcomen subsequently removed by radical

Postoperative Recurrences of Caranoma of the Breast
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mastectomy There was no recurrence after  as there i Little chance of cure if there o m-
three years. volvement of the pleur, every cffort iould be

In conclusion it should be emphanzed that made to detect recurrences at the carfiest por
chemosurgery 1n the treatment of caranoma  sible moment. If this is done the chances of
of the breast ordinarily 13 lumted to the removal  clminating recurrent foct by means of the
of postoperative recurrent nodules. Inasmuch chemosurgical technre are very good.
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CHAPTFR 15

Carcinoma of the Penis and Scrotum

LTHOUGH neoplasms of the pems and

scrotum ordinarily come within the field

of gemtounnary surgery the advantages of

microtcopically controfled excimon not nfre

quently bring these Jesions within the realm of
chemosurgeny

Carcmoma of the Pemus

Inasmuch as most carcinomas of the pems
amse on the glans or on the prepuce and nas
much a1 most of thewe neoplawms reman
Jocalired to the distal portion of the perus for
a considerable ime these lesioms should almost
always be amemable to comcrvative chemo-
srgaal treatment, There would seem to be
tde jusufication for amputauon of the penss
when the carcmoma affects only the distal
partion of the organ perhaps the reason for
the frequency of this operation stemns from the
mutaken belief that the carcinoma often ex
tends by conumuous permeation through the
bmphatic vesels of the shaft of the pens.
Actmally f carcinoma tpreads to the regional
tymph nodes 1t 5 much more likehy to go by
wiy of embolsm rather than by continuous
permeation.

The chemosurgical technic as spplied to
penile levons §3 much the same as chiewhere
on the surface of the body Prelimmary surgical
excnon of the man mass after blocking the
peoile nerves effectvely reduces the treatment
ume and mimmezes the ducomfort. If the leuon
does not affect the urcthral os no catheter 1
peccmary because although there may be edema
from the action of the fixative chemucal there
ordinarily 14 no apprecaable  obstruction  of
urnary flow However 1t 1s advmable to avoid
Plaang adheuve tapes completely around the
Penis because with the development of edema

this rmght impede the flow of unine and, more
importantly 1t might produce circulatory 1m
patrment which possibly could eventuate in
gangrene  Postchemasurgical wounds of this
portion of the pems usually heal without ap-
preciable deforrmty (Fig 135) Ewven if the
entire arcumference of the prepuce thould re
quire removal the resulung scar does not pro-
duce sufficient constriction to cause appreeiable
reduction 1n the size of the unnary stream (Fig
136) Only if the lesion covers a rather large
arca and involves one ude of the urethra does
there develop much change 1n the direction of
the unnary stream (Fig 137) If the caranoma
affects the glans around the meatus an mdwell
ing catheter 13 employed untl active chemo-
surgical treatment has been completed (Fig
138) Superfical carainoma such as that anang
m erythroplana of Queyrat may be removed
with copservatum corresponding  wath  the
limited nvasion (Fig 139)

Therapeutic Results in Cases of Carcinoma
of the Penus

Seven patients with squamous cell carcinoma
of the pens were chemosurgically treated
dunng the twelve year pertod which ended nix
years prior to this wniting and all were followed
for five years or more Successful results were
obtined 1 five patients. Therefore the five-
year cure rate was 714 per cent. There were
two failures  one because of a sudden coronary
occlusion shortly after treatment of an extenuve
recurrent leston and one becauss of uncontrolled
mguinal and distant metastases

Most of the lemons in this senes were fairdy
large  There was onc patent 1 goup B
(avernge diameter 1 to 2 am ) three n group
C (2103 em) and four in group D (over 3

Caremoma of the Penis and Scrotum
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Fig 135 (A) Squamous cell cranoma of the prepuce and vemo-
glandular sules. The degree of maligrancy was grade 3 (B) Fixed
thme at compleion of chemosurgical excmon. The hnes show the
orign of the six speamems which had been removed for froren sec
tion. {(C) Granulation timue sfter sepanation of the final laper of
fixed usmee (D) Healed lesion. There was 5o apprechable defoemrty
There nere small palpable inguinal nodes but an iaguinal dessection
revealed no metastans. There was no recurrence after five yenrs.

b I

A B c

Fig 136 (A) Squamous cell carcinoms, grade 2. The growth affected memthedrnémjgmaﬁew
puccbtn\jﬂcdccmﬂdmhlymthedepa.bo[immdlﬂatmll’wﬂf!hex‘hm-(Df) ﬂmhﬁwdmﬁ":
after chemomarpical excison. (C) Healed lesion. There wits no appreciable imitanon uﬂmv‘ it
lmﬂlctdemxdmn{mnnmlmfmthemmnﬁnﬂ)@hmTP:ﬂ‘uwmll

years when 2 new caranoma developed in the ic epith at the tp of the glans.
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Tig. 137 {A) Squamous cell carnnoma, grade 2. The entire nght half of the glans was in-

volved. (B) Granulatwon tiswe after chemosurgical excion of the cancer which invaded the

urethra, The most prouumal extendon was in the penneurium of one nerve (C) Healed Je-
non. There was no recurrence after five years.

Fig. 138 (A) Squamous cell carcmoma, grade 1 with mvolvement of the entlre glans fo a =

dent twenty-one years of age The neoplasm bod recurred after two electrosurmeal excinoms,

(B) Granulaton tisse after chemosurpical excuon. (C) Healed leslon. The functlons of the
organ were not impalred There was no recurrence after six years.

&runmoflhﬂpcnuandScmhm]



cm.) The unsuccessfully treated patients both
had Jestons over $ cin. 1 dameter

Two patlents had metastases and both died
of their cancer whike all of the five patlents
without metastases were cured.

Other peoplasms of the pems bemdes
squamous cel] carcinoma also may be treated
chemosurgically Basal cell caranoma i rare
and there are no cases m the present seres.

amount of wvamon of the pubic or permeal

region 15 suspected the chemosurgical techme
probably would be of value.

Carciroma of the Bladder

Although no patents with primary biadder
carapomas have been chemosurgically traated
up to the nme of this wniing it is planned to

Fig 139 (A) Squamous cell carcinoma, grade 2, arsing In erythroplasia of Queyrst {B) Grana-
lation tunue after chemosurgical excinon. (C) Healed leslon. There was no recurrence of the
carermoma or of the erythroplasia after sx years.

One patient with condyloma accurminata in the
nrethral meatus was succemsfully treated.

Carcinoma of the Scrotum

Scrotal neoplagma are relatively rare Only
one patient with this condition has been treated
chemosurgically After removal of his basal cell
caranama the wound healed with a practically
mviible scar and the lesion had pot recurred
after five years In this case there was no -
vasion of the tests but if there were thus should
not have led to complications during treatment
or during healing

No testicular neoplasms have been chemo-
surgically treated  Although 1t 13 passible that
certam of these might be treated to advantage
1t s probable that, n view of ther dependent
ponuommm‘to[themwouldbcmrcu‘ﬂy
removed surgically In cases in which a certain

cooperate with the urology department m an
investigation of the feasibility of uang tho
technic for certan infiltrative lesont A pre
Lmumary ¢© with the placement of
ureteral catheters would make 1t posible to
obtain adequate exposure and a reasanably dry
field dunng the penod of treatment. Upoa
completion of scthve chemosurgical treatment
the surface would pot have to be kept dry
However 1t would be necesmasy mdzmam‘gz
the cystostomy opening for several days
lhcﬁnalhycryofﬁmdumeooqﬁdbcruwvﬂi
In one case of docpseated carcinoma of the
ki of the pubie arca the bladder was opened
mto ¢h ity without d’d rﬂlﬂ:
other than the fistula. However a decron
to the practicality of unng this method. in the
reatment of carcoma  clewhere 18 the
bladder must await chinical triak
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IAPTER 16

Carcinoma of the Vulva, Vagina,
Urethra and Cervix

™ YNECOLOGIC conditions winch from a
¥ techmeal standpont are amenable to
emosurgical treatment are caranomas of the
ha, vagina urcthra, and cenix. However
har caranoma s the only one i wlich
s advantages of this form of treatment have
en well demomstrated A deciwon regardingg
¢ others awaits further expenence.

Squamous Cell Caranoma of the Vuha

The mcroscopic contrel afforded by the
cmosurgical techme makes 1t possible to ex
x vuhar careinomas relably and at the ame
ne, comservatively The technic is the same as
ed chewhere on the surface of the body The
1l Lyer of fixed tisue usually separates
canly n four to mux days (avernge 4.8 days)

Small lesions may be removed with no re
sulting defect or appreciable scar (Fig 140)
Fven more advanced Iesions with extension into
the vaginal andd anal regions may be removed
with surpriungly good final results (Fig  141)
Dunng removal of lesions which involve the
region of the urcthra an indwelling catheter 1s
employed to prevent dilution of the fixative
and soiling of the dresungs (Fig 142) Cancers
which extend deeply around the urethra are
readily followed proxamally with the catheter
n place.

Therapeutic results in a consecutive senies of
thirty four cases of mucroscopically proved
squamous cell carcinoma of the vulva were as
follows There were sixicen cascs lsted as
determinate because the pauents died of inter

Fig 140 (A) Squamous ¢ Il carenoma of the vuhva, grade 2 maligmancy It had recurred after
remonal by electrocautery (B Healed lesion after chemosurgical exavion. There was no recur
rence after five years,

“arcmoma of the \ ulra, Vagina, Urethra and Cervix 1



Fig 141 (A) Squamous cell carcipoma, grade 2 malignancy (B) Grannlation tissue after chemo-
surgical excnon, The cancer had imvaded the vaginal wall and had extended to the amn (C)
Healed Jesion. There was po recurrence when the patient died of other camses after two and ooe-

years

vagiml wall xnd it eroded the urethra. The indwelling ca
place. (C) Healed lesion. There was no recusrence when the patient died of other cates after ffteen moathe.
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discas but without carcinoma belore
yee of five years The remmiming cighteen
inate caws included eight cawes in which
ot was unaceesful and ten cases in
the patients were free of carcinoma for
i3 or more Thercfore the five year mate
was 55 6 per eent
umsuceessful results 1 eight cawes sere
uncontrollable inguinal pelvice or other
es, In two caws scattered mietastatic
i were present 1n the lymphatic vessels
external gemtalia and grom  these
| concervably nught have been eradicated
1cal vulvectomy but in these particular
he accompanying anguinal  mictastases
y deep-scated that a grown disseet on was
licated  The factonn which would be ex
to affect prognosis were  the uze of the
s kesion previous unsuccessful treatient
tolome grade of malignancy the site of
and the presence or the absence of
[LL 9
effect of the sie of the lesion on the
cure was considerable The smaller the
the better the prognosss thus both of
tients with group B lesions (1 to 2 am
meter) were cured while six of mine
3 (667 per cent) with group C lesiom
Jom) and two of seven patents (28.6
at) with group I lesions (over 3 em.)
ared The lower rate of cure in the groups
3 wath larger lewons was duce to the higher
xe of metastases but 1t should be em-
=d that metastass may occastonally occur
mall vulvar lesons. In every case the
7 Iesion was eradicated regardless of the
the carainoma,
effect of precrous treatment on prognosis
iy would be expected to be adverse be
of the resultant delay with the mercased
t of metastans However 1in this series the
f cure was higher i the group of sx
# who had receved previous surgical
at0n treatment than it was 1n the group
dIve patients who had not (66 7 per cent
W00 per cent respectively) Undue ug
ace thould not be attached to these
‘s becamse the pumber of cases was
However the good results m the patents
reviously had been treated unsuccessfully
dicate the particular value of the chemo-

surgical method 1in cases of recurrent vulvar
«arcipoma

The eflect of the hustologie grade of malig
nancy on the rate of cure was considerable
Thus the five year mate of cure in the group of
elev=n patients with lesions of grade 2 was 63 6
per cent 1 the goup of five patients with
lesrons of grade 3 malignancy the ratc was 600
per cent while nesther of the two patients wath
grade 4 lesions were cured There were no
grade 1 lesions. The proportion of lestons with
a Ingh grade of malignancy was higher than
clsewhere on the shin a fact which at least
parually accounts for the lower rate of cure
n senes of vulvar caremomas

The effect of the site of onmn on prognosis
appeared to be appreciable but the series was
too small to allow defimte conclusions to be
drawn. The best end results were observed 1
patients with lemons of the labia majora (mne
patents with a rate of cure of 77.8 per cent)
while the prognoss was poorer 1n patients with
lesions of the labia minora (four pauents with
a rate of cure of 50 0 per cent) and poorest
patients with carcinoma of the chitons (four
patients with no cures) [hese findings agree
with those of most authors and are explainable
on the basns of the relatvely nch lymphatic
dranage of the labia minora and especially of
th~ chitons Cnc patient was successfully treated
for a carcinoma which arose at the postenor
fourchette.

The sffect of metastases on the rate of cure
was most defimte All of the ten patients who
did not have metastass were cured while none
of the aght pauents with metastases were
cured. Only four of the patients with metastasis
had regional nodes which were conndered
operable and m none of thete was the result
succestful Roentgen therapy to the inguinal
metastases was given 10 five cases w th fairly
satsfactory pallation but no cures. In two cases
rocntgen therapy was grven to enlarged inguinal
rodes with permanent submdence hence the
enlargement was presumed to have been due
to wflammation rather than to metastams. In
ths senes no prophylactic disectiors of the
regronal nodes were camed out. However 1t
should be emphasnzed that in view of the nch
lymphatic dramnage of the vulvar tisue, grown
disections should be considered an integral part

oma of the Vulva, Vagina, Urethra and Cervix
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of treatment except n caset in which the pn
mary lesion 13 tmall and the grade of mabg
nancy is low In the latter group of patients 1t
Is justfiable to remove the promary lewon and
then keep the patient under close observation
for the usual five year period.

Comparson of the Therapeutic Results wath
Those of Other Anthors

The five year cure rate of 556 per cent ob-
tined with the chemosurgial techme com-
pared favorably with the results of nrost authors
The five year rata of cure obtained by several
workers with the usual surgical technics are ay
follows Taummg® forty-one selected cases 1n
wiuch Banet type operation was carmned out,
585 per cent, Taumg, ninty five unselected
cases, 48.5 per cent Bervan™ 407 cascs, 41 per
cent, McElvey * eighteen cases, 333 per cent
South and Pollack,*” 132 cases, 28 8 per cent
Datnow ™ thirty five cascs, 285 per cent and
Palmer ™ 170 casex, 26.5 per cent. Tausg ob-
tamned supenror results by the wse of the Basset
operauon whith comms of a vulvectomy b
lateral gron dmsection, and removal of Ime
nodes plus removal of the intervening lym-
phatic beaning tusues.

Dnscusnon

The excellent results attained with the Baswet
type of operation emphasize the importance of
following the chemosurgical excuion of the pr1
mary vulvar caranoma with a gramn dimsection
whenever the sze and degree of malignancy of
the promary lemon suggests any likelthood of
metaytass. The grom dimection usoally should
be tulateral because of the nchly amastomosing
Iymphatlc drainage.

Since the spread of vulvar carcmoma to the
grom 15 rarely by continvous permeation along
the lymphatic vessels and unce seeding of
embol; along the vulvar lymphaticy 13 uncom
mon, there 1 no need for vulvectomy 1n the
majority of cases However 1n the occauonal
case 1n which there has been seeding along the
Iymphatics the Baset type of opcration is
advimble if both the pnmary and secondary
Jenons are operablke Alwo In cascy of severe
senile atrophy or extensrve leukoplekia vulvec
tomy may be the preferred method of elmninat

ing the precancerous lesons. But 1n most cases
the chemosurgieal procedure I advantageous
for two main reasons first, the removal of the
prmary leston 13 more certain when carned out
under microscople control and second, the con-
servatum which may mfely be practiced wath
the chemosurgical method 1 desirable expecaally
1n younger patients who are moxt mterested In
avording the disabling effects of vulvectomy ca
sexua] function, The advantages of the micro-
scopic control of excisron are especnally apparent
when the carcmoma bas wvaded the vagim,
chtony, urethra ar the perineum adjacent to the
anus because in {he presence of these sregular
and often unpredictable extensions vuhectomy
cannot be relied on to eradicate the promary
lesion. However cven when the prmary lenon
i relatively smmall the chemonogical method
often 14 more relable becaute there may be
slender clmically undetectable extennons which
readily could be mitsed dunng vulvectomy but
which may be accurately followed out by meaps
of the microscoprcally controlled excrsions which
characterze the chemosurgical method.

In the presence of multiple nodules m the
vulvar fymphates the chemosurgreal removal
of the primary Jenon might well be followed
by radical vulvectomy mn an attempt to elrminate
the carenoma mn the lymphatics and m the
regional nodes. This procedure would combme
the greater reliability of the chemoturgal re-
moval of the pnmary leson with the efficacy
of radical vulvectomy mn combatting the met
astatre foc In the present senes there were 1o
cates swtable for this combmed procedure but
the author 13 convinced of the feasibility of this
1me of approach in selected cases

Basal cell carctnoma of the vulva was chemo-
surgically exclsed m three caser All of the
lexions arose on the lakia majora. One patient
had two letions both of which remamed healed
after seven years. The other two patents had
pratented no evidence of recurrence after three
years when they dicd of unrelated causes.

Bemgn oulvar lesions also may be removed
chemosurgically Examples of lesioms which
have been succemfully treated by this method
are  squamows ccll papiloma, Jeukoplais,
hemangroma, scbaceous cysts and radiauon
uleer Tn the treatment of the last conditron the
necrotic and damaged tissues are removed to &
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depth at which the vawulanty 11 adequate for
rpd epsthehzation (g 191) For the other
benign Jesions the treatment usually conusts of
exason followed by cauterization with dichlor
acctic aad unkess the sections reveal a cond
ton which requires deeper removal  In the
latter cvent the minc chlonde fisative 18 applied
and succesuve layers of tissue are removed as
dictated by the microxcopic findings

Caranoma of the Urcthra

Thus far no pnmary urcthral carcinomas
have been removed chemosurmically However
operrence wath vulvar carcinomas which have
mvaded the urcthra leads to the conclusion that
urcthral cancer should be amenable to chemo-
surgcal treatment, This conclusion 18 strenpth
ened by the fact that one urcthral caruncle
(capillary hemangroma type) was successfully
remeved by means of this method

In the treatmrent of carcinoma of the urcthra
an mdwelling catheter would be used dunng
the period of active treatment. After surmical
removal of the main mass under local anesthesta
chemosumgical treatment would be 1nstituted.
The dresungs would be held 1n place on the
kesion by an externally placed dresung and by
2 penneal pad. At the completion of active
treatment the dressings could be discontinued
and the final layer of fixed tssue allowed to
separate. The conservatism which could safely
be practiced wath the chemosurgical method
would make possible the presenvation of the
splunctens unless these muscles were already
extensively invaded by the cancer

Caranoma of the Vagina

Mo patents with carcinoma which could
be considered to have ansen prumardly in the
vigina have been treated chemosurgically How
ever the fact that the chemosurgical techmc
5 known 1o be feauble for carcnomas n
::ath;ugmz.l wall from their ste of

on the vulva or on the prolapsed cerix
i_’:lﬂ": that the method also thould be feauble
ctranomas originating 1n the wall of the
vagima,
fornc technic would be the same as that med
lesions on the skin surface except that long
P instruments would be used and the
'O would be held place by vaginal

packing rather than by adhcuve tapes Upon
completion of active chemosurgical treatment
the drewings could be discontinued  As 1n
vulvar lestons the final layer of fixed tissue
would be ready to separate 1n four to six days

Caranoma of the Cervix

The advisability of usine the chemosurgical
method an the trevtment of carly carminoma
of the cernax has been conudered The usual
combined roentgen and radium therapy fails to
cure a small but sigmificant number of patients
with carcinomas supposedly localized to the
cenvix. The proportion of failures in the treat
ment of Stage | earanoma vanes from 20 to
50 per cent in the various rcported series 1f
an appreciable proportion of these failures were
duc to radioresistance the chemosurgical method
conceivably mught be advantageous. Lynch'*
states that 20 per cent of cervical carcinomas
arc radioremstant  but whether the failure to
respond to radmtion is mamly duc to true
brologic radioresstance or whether 1t s manly
duc to extra-cenvical spread which 15 unrecog
mred because of chnically undetectable ex
tensfons s not definately known. Perhaps the
only way to definitely determine whether or not
chemosurgery should ever be used in the treat
ment of carcinoma of the cervix 1s to cautiously
try the technic m cases in which radanon »
contramdicated because of conditions such as
inflammatory discase of the unnary or mntestinal
tracts, blood dyscramas or possbly because of
evidence of radiorenstance as indicated by
fallure of the cervical lesion to respond
promptly

The technical feasibility of using the chemo~
surgical methed for lewons of the cervix has
been demonstrated duning the successful re
moval of nabothun cysts, cervical polyps,
cenvical fibrowds and cervieal eromom. Five
patients with the last condiion were treated
with prompt and permanent healing in all The
technic s simular to that wsed for lestons on the
extenior surface of the body except that the
dressings are kept 1n place by means of vaginal
packing rather than by adhenve tapes. Long
handled knives and forceps are neccessary The
final layer of fixed tissue separates spontaneously
in about four dayx and the wound heals rapidly
without further attention.

Careinoma of he Vulva, Vagina, Urethra and Cervix
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CHAPTER 17

Carcimnoma of the Anus and Lower Rectum

adjacent buttocks are amenable to

cal treatment, carcnoma of the

rectum usually should not be chemosurgically

treated becauss of 1th tendency toward early
metastans to the mtrapelvic lymph podes.

Only a few caranomas have been chemo-
surgically excsed from the anal and surround
ing tissues. One was a basal cell carcinoma
whuch had arsen at the edge of the anus and
hndextmd.edwtondmbuztochmdupt}m
anteriar wall of the anus and rectum despite
treatment with radium. The rectal spread was
not predicted by climeal examination prior to
chemosurgical treatment and although 1t was
found that the neoplamm skurted along the sur
face of the anal sphuncter, this muscle was not
affected cnough to cause bowel incontinence
Two rendual foct later were removed from ad
Jacent areas and the patient apparently was
fn:cofarunomawhcnlhedxcdofwduc
ducese one year afier the completion  of
treatment.

Four other patients with carcinams of the
anus were chemosurgically treated Three of
these had extenmve squamous cell caranomas
which had metastaszed to the inguinal ymoph
podes. The infected foul smelling ana] mascs
were removed as a palliative measure A fourth
patient had an adenorcarcnomsz 1 a cystic
mas adcent to the anus Durmg chemo-
surgical removal a tract was found which com
murnicated with the lower rectum and 1t was
thought that the cartunoma had amsen from
rectal epithehum n a fotula, Due to involve
ment around the lower rectum the pattent was
referred for colostomy and resection of the

ﬁ LTHOUGH caranomas of the snus and

rectum  after this procedure the patent re
maned well for at least g years.

These few cases are ated only to mdicate
that the chemasurgreal techuc 15 applicable to
lenans in the vidmty of the anus. Infection
mever presented a problem because dunng
chemasurgscal treatment the fiatne chemsxal
stenlized the treated arca while after scpana
ton of the final layer of fed timue the
granulation tssue effectively rensted bacteral
invamon. A colostomy was unnecesary The
patient was allowed to defecate after cach
layer of fixed tusue was cxcoed, After the
microscopic sections were exammed the firatve
and the dresung were reapphed and allowed
to stay 1n place unt] the next excimon. Upoca
completion of active chemosurgical treatment
the dresing was omutted and a gnsll amount
of petrolatum was applied to the final layer
ofﬁxzdnmlcloprrvemunducgngnnd

The fixed tsue separ m ap-
pmxﬁualhmx.stcdy Bve davs. The wounds healed
rapdly even thongh the fecal matens] con
tnually pamed over the granulaton twwe In
nonc of the cases was there sufficrent stenoss
to cause undue difficulty in defecation.

The exact role of chemosurgery m the treat
ment of anal caranoma remains to be deter
mned. It would scem that the method would
have much to offer 1n patients with less ad-
vanced nooplazm than those treated up to the
trme of this wnting The mucroscopsc control
provided by the method should result n sure
eradication of the primary lenon phus a degree
of conservatism that often would allow preserva
twon of the sphincter muscles, Furthermare, the
procedure could be earmed out wathout the
necestity of 8 colostomy

Malignant Tumors of the Skin and Other Aceessible Structures



CHAPTFR 18

Metastatic Gancer 1n Lymph Nodes

LTHOUGIH metastatic regional lvmph
nodes are almost always best removed Iy
surgical means there occavionally may be n
dications for chemosurgical treatment For ex
ample f there 18 a localired but finnhy fixed
whiltrating metastatic masw i a region which 1
accersble enough for chetmowrgical exaison
the microscopically guided exciwon afforded by
this treatment mught allow more certain e
moval than would be posable surgically (Fig
120) However the techmie cannot be uswed
safely for the removal of nodes in the viamty
of the large vessels such a< are present in the
cervical, avllany and inguinal regions because
damage to these vseels would lead to the com
pRatoms of thrombous and  hemorrhage
Therefore aven though part of the metastatic
oodes occanonally may be removed chemo-
vurgcally 1t may be neeesany to have the rest
of the chain dmsected surgically (Fig 152)

In forty cass advanced fixed ulecrated
regional nodes were chemosurgically excised for
the purpose of palliation and although there
s wme temporary henefit the eventual out
e was unsuceensful 10 most cases. It was
concluded therefore that there was httle justi
fication for the procedure except in cascs

which the ncoplasm was sufliciently localized
for there to be a reasonable chance of com-
plete removal cither by the chemosurgical
techme alonc or in combinauon with surgeal
dissection

The wdications for surgical dusection of
regional lymph nodes are discussed in the
chapters on carcinoma of the skin lip vulva
and other structures, In general dissection of
nodes which are not palpably enlarged 13 not
advised unless the pnmary lesion i fairly large
and of a rather high degree of malignancy
There arc no sct rules and a deasion to advise
a prophylactic dissection 13 made upon con
udcration of these and other pertinent factors
in cach individual case In the presence of
definutely enlarged regional nodes a surgrcal
dissection ordmanly 1s indicated imm-~- ately
unless there 15 considerable likelihood of the en~
largement being the result of inflammation. In
the latter event close observation for a week
or two may be allowable but if there has not
been rapid subsmdence after that penod the
dusection should be camed out If distant
metastases are present or 1f the nodes are in-
operable palliative roentgen therapy often u
useful.

Metastatie Canecr tn Lymph Nodes
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Fig 144 Photomicrographa of tmo melanomas with different degrees of mabignancy and with correspond-

mgly different outcomes. (A) Melanema with & high degree of pl

mmm-phinu,h'hhlnvmmofdxﬂzm-

walled versels and with extravasatron of blood. The patient dred of axillary and interml metastesed
although there was no recurrence of the pnmary lenoa, (B) Melanoma with caly moderate degree of

pleomorphizm, with 1ntact vetsel walls and no extrmvumuon of blood. The patient wh

ote lemon Iy Ol

trated n Figure 146 showed no evidence of melanoma after scven yerm.

Melanoma of the Skin

All but one of the melanomas wh.ch have
been chemosurgically removed orginated i the
slun. Three-quarters of the cutaneous melanomas
arase 1n nevi while the remarming one-quarter
arose 1n skin which had appeared normal All
of the patients were adults.

The mmportance of the removal of an extra
zooe of tissuc at the periphery of a melanoma
was demonstrated in the first case of thus seres
(Fig 145) The ncoplaxm was chemosurgieally
excused to & level at which melanoma no longer
appeared mn the sectioms and then treament
was docontivued It was pot unt] ux week
Iater that several mtellte nodules became large

enough to be seen and palpated. Fortunately &
second chemosurgical excaion which snchrded
a wide zone of apparently normal unue at the
pentphery completely eradwcated the neophsm
Thereafter 1t became routme practie to e
move A generous amount of penpheral bssut
whenever practical As a result there have
been po further cases 1 which the pomary
Jenon was pot controlled with one exceptiof
In the last case the melanoma which arose o0
the cyelid was amociated with scattercd arems
of junction nevms om the comjunctra a D
uuofm:hmxm-cmthcmwddurlﬂg
mnm-nlo{t}mnovfoouthcp-umtwddcnly
dicdofcnmnaryucdunmlnmtruped,!hc
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removal of the entire lower eyeld would have
been preferable in this case because this would
have el d the premel tous leson.

Because of the dangerous propensity of
welanoma to metastasie, there 1 jsufication
for very radical treatment. However often it 1
denirable to be as conservative as tafely possible
m order to avoid excesmve mutilation of the
face (Fig. 146) or to avoid lom of function of
an unportant part such as the hand (Fig 147)
or the foot (Fig 148) The chemosurgical
techmic ards 10 the attainment of the maximal
degree of comservatism connstent with reason
able certamty of complete cradication of the
primary melanoma along with 1ts satellite foc
1 the tlun lymphancs.

Small melanomas in which there has been
less oppertunity for the formation of stellite
focs, may be removed relauvely conservauvely
(Fig 149) However if the small melanoma
presents hustologic evidence of high malignancy
es wndicated by marked pleomorphusm, imanon
of verseh and extravamuon of blood s re

rlt;vﬂ should be correspondingly wide (Fig
)

Tig 145 (A) Melanoma which arose 1n a junction nevus just above
the ankle. It was not benefited by roentgen therapy (B) Granulauon
newe after chemosurgical exenion of the melanoma. After reaching
melanoma free planc no extra tiesue was removed from the periphery
Consequently penpheral foa were not discovered until nx weeks
later when several tiny black nodules appeared in the surrounding
slin, (C) Grantlation tisse after chemosurpical excinon of 2 wide
rone of tisue beyond the mtellite nodales. An ingumal dissection by
Dr E. R Schmidt revealed one metastatic node 3 cm. in dameter
(D) Healed lemon. There was no recurrence after sixteen year.

Occavonally outlying arcas of junction nevus
may accompany melanoma and although there
may be no wisible connecton with the nevus
from which the melanoma developed, 1t 13 ad
vimable to remove the entire affected area 1n
cluding the apparently normal intervening tusue
(Fig 151)

Regional nodes ordinanly are not resected
chemosurgically  unlems  the pnmary and
secondary depouts are so located that both can
be removed 1n one piece (Fig 152) Usually
surgical duisection of regional nodes ks pref
erable

Therapeutic Resuliy in Cases of Cutaneous
Melanoma

Thirty-one adults with microscopically proved
melanomas of the san were chemosurgically
treated dunng the twelve year perrod which
ended nx yean prnor to this wntng  The
primary lesions vaned widely in si7e but more
than one half of the lenons exceeded 2 cm. 1n
duameter  Bighteen patients had received pre-
vious defimtive treatment with radwution or
some form of surgery including electrodes-

Malignant Melanoma
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Fig HG.(A)M:hmxwhlchhsdamenlnlhcmtdhlhx]fo{ljundiaunﬂmmd‘hch

bad recurred after electrodesdaation. (B) Granul tsue after ch

of the melanoma and the nevus plus an extra rone 5 to 10 mm. at the pcnphe.ry {C) Haled
leslon. There was no recurrence when the patient died of an accident after seven yeart

A B c

Fig 147 {A) Mclanoms which had recurred after treatment with a cawsnc paste. (B) Gran-
ulation thsie alter chemosargical excinon. (C) Healed lewon. There was no recurrence when
the patiemt dred of cerebral hemorrhage after sx years.
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Fig 148 (A} Melanoma on the hee] recurrent after treatment with caustics, electrowurmeal excision and

roentgen rays. (B} Granulation tivue 2lter chemowrmeal exervon, The enlarged inguinal nodes were

surgcally resceted but eshibated only inflammatory hyperplasia (C) Healed lesion. The soft, pliable scar
cauwed no dicomfont on walking. There was no recutrence after ten years

A B

Fig 149 (A) Melanoma which had ansen In a small second
Junction nevus. (B) Lesi
dl}‘ley of the chemonrgical treatment, By the third day another 8 mm,(hl)d bee[:\r::nl::?d from
penphery and two layens had been examined and found to be free of melanoma. {C) Healed
lemor. There was no recurrence after sax yearL

Malignant Melanoma
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Fig 150 (A) Melanoma which had arisen m the medsal part of & junction nevs. (B) Granu-

lation timue after chemosurgical excition which was relatrvely wide becawse of marked pleo-

morphism, eroron of vessel walls and extravanatron of blood in the neoplasm. (C) Healed
leslon. There was no recurrence after six yearn

thsue

Fig 151 (A) Melanoma which arose 1n one of a group of junction neve, (B) Gramilagan

-flerchemunrrg-lc-launcnofthzm:hmmamdtﬂofthejunmonnmdmgwhbthalma
vening normal tmue. (C) Hetled lesion. There was no recurrence after ten years.
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Fig 152 (A) Melanoma which had recurred under scars which had resulted from conservauve surgical

exasion of the priman focus on the cheek and a metattaus In the preauncular node (B) Granulatron ths-

sue after chemosurgical exciston of the primary and secondary fock. The latter had invaded the parotid gland

but po facal paralyais was produced. Six months later a rdical neck disecuen by Dr E. R. Schmidt

revealed metastases o the upper cervieal reglon. (C) Healed leston. There was no tecunrence when the
pauent died of heart disease after mine years.

mcaton, Palpable enlargement of the regronal
lymph nodes was present 1n fourteen cases
All of the patents were followed for at least
five years or until death.

Of the thurty-one patients in ths consccutive
scna, twelve (38.7 per cent) were free of
evidence of melanoma after five or more years
(Table XLV) The patient who had remained
well the longest was frec of discase after uxteen
yeans {Fig 145)

The cawes of falure m the nineteen cases

TABLE XLV
FIVE-YEAR END RESULTS FOR MELANOMA
OF THE SKIN
This serbes Inclodes the cases of all patients with hino-
logxcally proved primary melanoma, both early and
dvanced, pr Y d xnd with and
without who were ch y treated

during the twelve year period ending six years prior to
this writing

Total number of casaa 3
Total pumber of deterrmnate cases 3
Unsucresful results, total mumber 19

Patientsdead melanoma present at death 17
Paticota kst from observation with mela-

noma 1
Patients Loving with melanoma 1

Succesdul ropults, patients free from mela
woma for frve years or more

12
Fiye-year mate of care (12 + 31) X 100 B 7g

n which treatroent wos unsuccessful were un-
controlled metastans 1n fourtcen patients,
coronary thromboss dunng or shortly after
treatment 1n two patients and death of indefimte
causes before the elapse of five years 1n three
patients. The last group 1 included m the “un
succemfully  treated” category becawse  the
stroke™ n one patient, the “pneumonia” n
another and the undetermined cause of death”
mn the third all possibly could have been mam
festatons of metastauc melanoma
The effect of the nice of the leson on prog
noss 13 definite largely because of the greater
Lkelihood of metastass from melanomas of
larger mze. Thus the rate of cure vared from
80 per cent 1n the group with lesions under 1
cm 10 dameter to 25 per cent n the group
with lewons over 3 em in dameter (Table
XLVI) Stated differently for the group of

TABLE XLVI
EFFECT OF SIZE OF MELANOMA OF THE
SKIN ON FIVE-YEAR END RESULTS

Aierege Duemeter  Nwmber of  Swcressfad Reselts

Growp Com. Lenems Nonder  Per ot
A under 1 5 4 80
B tw2 10 4 40
(o 2103 4 1 25
D 3 or more 12 3 25

Malizrant Melanoma
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Gfteen patients with lesons under 2 cm 10
dameter the rate of cure was over twice as
hugh as for the group of sixteen patients with
levions over 2 cm, in dumeter (53 3 per cent
of 25 per cent)

The ¢ffect of precious treatment on prognons
would be expected to be appreciable not only
because of the delay occamoned by the wmsuc
cemful treatment but abo because of the
tendency of certan procedures particularly
clectrodemication, to cause melanoma to spread
through blood vessels and lymphatics, In thy
sevies the rate of cure in the group of tightesn
patients who had recerved previous treatment
was 333 per cent as compared to the rate of
46.2 per cent i the group of thirteen patients
who had not recerved previous treatment. The
advense effect of previows treatment on prog
nosts was less than expected the fact that 33.3
per cent of the patients with recurrent lesions
were cured emphaures the value of the chemo-
surgieal technie in recurrent melanoma

The effsct of the hutologic degree of malg
nancy orn prognons s connderable Although
melanomas sfways are congddered highly dan
gerous, their degree of malignancy i vanable
Hutopathologic entena have been observed to
be of defimte value In the estimatron of prog
pons m the mdividual case.

The cntena used 1 the determunation of the
malignancy of melavoma were (1)} pleo-
morphn  (2) wvamon of vesel walls (3)
extravasatron of blood 1o the neoplasm and (4)
pigmentation,

In this scnes of thirty-one cases there was a
very huigh degree of pleomorphsm in erghteen
caxs (58 per cent) The rate of cure m thuy
group was only 33.3 per cent as compared to
the rate of 41.9 per cent 1n the group of thirteen
cass 1n which the degree of anaplasa was coly
moderately hugh.

Imvavon of the walls of blood and lymph
veucls was observed 1 67 7 per cent of the
cases. The rate of cure in this group of casea
was only 133 per cent while m the group of
ten cases in which there was no ercsiop of the
vessels the rate of cure was 90 per cent.

Extavasation of blood 1in a melanoma
interpreted as an mdication of eroson of the
walls of blood veasels and hence i3 an unfaver
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able prognostic factor In thu serres the
cure 1n the group of twehve cases in which 1
was extravasatron was 38.7 per cent whi
the group of nineteen cases in which there
Do extravasation the mate of cure was 42 1
cent,

Pigmentation vas present in 67 7 per e
the melanomas Absence of pigment was an
venic prognostic factor as indicated by a
of cure of 333 per cent as compared to
per cent 1n the group with pigmented katot

In estimatmg the prognons m a given ¢
1 hax been observed that the greater the n
ber of these unfavorable prognostic factors
wone the prognous. Thus, when pone of t
unfavorable factors were present the rate
cure was 100 per cent, with oae unfavor
factor 1t was 50 per cent, with two it wa
per cent, with three 1t was 286 per cent
with four It was 16 7 per cent.

The eflect of site of oty an prognons ¢
not be evaluated adequately on the basis ¢
series of thirty-one cases. Howrver the num
of cascs and the rate of cure for each anato
nte were recorded as follows head and
nxteen cases with 438 per cent cwe Up
extremuties, two cases with 50 per cent ¢
trunk, two cass with no curs Jower
tremities cleven cases with 36 4 per cent @@
Ordinarily 1t would be expected that 1
tastams and unfavoreble results would be m
likely in arcas most subject to trauma 4
mofion.

The effsct of metastasu on prognoss v
strkung In the group of twenty patents w
at some time developed regromal or dsst
metastases the rate of cure was 10 per ©
whﬁemthegmxpofdmnpmcnuwﬂh‘
metastases the rate of cure way 909 per o
Thus 1n presence of metastass the progee
s grave though not hopclem, while t
absence of metastans the prognoss 1 exorlle

In only seven patkents were the metasts
definitely recognized at the smitlal vint. In d
group succenful reslts were obtaned I ©
case (14.3 per cent cure) Contrastingly, in t
group of twenty four patents in whom T
tastascy were pot mutially apparent there we
eleven succenful renults (45 8 per cent €ure)

Other factors which were conudered to be

Malignant Tumors of the Skan and Other Accemible Structat



possible prognostic significance were the dumn
tion of melanoma the rapidity of 1ts growth
and the presence of ulcerntion, However, the
only onc of these factos wlnch had any
appreciable branng on the prognosks in the
cascs of this seres was ulceration Thus, in the
group of twenty-one cascs In which ulcerauon
was present the rate of cure was only 33.3 per
cent as compared to 50 per cent in the ten cases
in which ulceration was absent

Medanoma of Other Tisues

Melanoma of tisues other than the skin is
relatrvely rare The only case which has been
observed m the Chemosurgery Clinic was that
of a patient with a melanoma which arose on
the mucosa of the nasal scptum. This was
chemosurgically exened and there was no ev1
dence of recurrence untll after ux years when
a new focus suddenly appeared high on the
scptum. Thus recurrent mass was found to ex
tend to the ethmoid region but it was extised
chemosurgically by an approach through the
nars. There was no evidence of recurrence two
years later or after a total of eight yeans after
the mual treatment. Thu result n noteworthy
because among the total of sxty two cases of
melanoma of the nasal mucosa which have
been reported 1n the Lterature there was only
onc other patent who survived longer than
two yranM

No mntraccular melanomas have been chemo-

wirgieally treated at this writing but n cases
in which there hay been extraocular extension
the chemosurgical techinic probably would offer
a better chance of complete eradication than
would the usual surgical cnucleation or ex
enteration of the othit. Postoperative recur
rences abo might comtitute ndications for
chemosurgical treatment

Juvenile Melanoma

Juvenile melanoma usually 1 a relatvely
benign disease and henee such lesions were
excluded from the senes of melanomas n
adults,. One juvenile melanoma was chemo-
surgically excised from a child three yean of
age, and there way no evidence of recurrence
after five year.

Comment

A major ad of the ch gical
treatment of melanoma s the relmbility which
1 attested by the five year rate of cure of 387
per cent. This rate 13 the same as the best rate
obtained with radical surgery {Table XLVII)
The relability of the method s fusther in
dicated by the fact that the pnmary lemon
apparently was eradicated i tharty of thuty
onc cases (998 per cemt) The low mte of
recurrence of the pnmary Yewon (3.2 per cent)
compares favorably with the rata grven by
other authors ns for example 283 per cent by
Pack™ and 30 per cent by Farrell #

TABLE XLVIL

COMPARISON OF THE FIVE-YEAR END RESULTS OF CHEMOQSURGICAL TREATMENT
OF CUTANEOUS MFELANQAA WITH THE END RESULTS OF OTHER AUTHORS

Number of Succersfid Recalts
Arthor Trratment Detorminate Cases Awmber Per el
Mohs
Scharnagel g 3t 12 387
Ackerman : Sargery s hie 19 387
Chalocicy™® 3 ,F,j' 2 8 380
Pack et wl ™ Surge bt 9 M6
Pack ol ? s,m,‘ 70 () 1o
Delyerre® t 575 123 2 4
T Sugery 62 16 254
sy and Torrey™ Suryryy 15 7 20
Dc\mdm.wd Holmes™ Susgery 82 1 N
Serxery 170 . N
Complation of rerutta gt Rad rackhal

1 This group was Nlmlted o cascs In which redics excltion
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The high mate of cure stems from scveral
factors. First, the micrescopic control assures
removal of the pripary melanoma including
any sient outgrowths that not infrequently are
present. Second, the melanoma 15 pever cut
into, even for the purpose of bropsy until the
tumue has been fixed chemically thus reduces
the chance of dusemination through the blood
or lymph streams. Third the removal of a zonc
of penpheral tisue as wide as indicated by the
microscopec findings in the individual neoplaun
reduces the chance of recurrence from deponts
in the periturnoral lymphatics.

A sccond major advantage of the chemo-
surgical treatiment of melanoma 13 that the
method often makes 1t pomible to avold ex
cesuvely mutllatmg operations. Thus conserva
tum 1n part 5 due to the microscopre control
of exanon which assures complete removal of
the primary Jenon without the sacrifice of large
amounts of umnvolved tusue, It albio 1s partly
due to the fact that the histologic studies
make 1t posslble to cstimate the dmtance to
which the aatellite depomts would be Lkely
to have spread and thos to jodiclously Lmit
the width of the excsed safety rone. The fact
that thirty of thirty-one pnmary lesions ap-
parently were eradicated by ths procedure in
dicates its adequacy

A third major advantage is the safety with
which a chemosurgical biopsy may be taken 1n
cases in which the diagnons 1 questionable.
Some cases of pigmented basal cell carcinoma,
scborthele  keratoms (Fig  188)  pigmented
nevus basal cell caranoma arming in an mtm
dermal nevin, ulcerated hemangioma histio-
cytoma dermatofibroma  pyogenic granuloma
(Fig 186) and other conditions may be diffi-
cult to differentiate climcally from melapoma

When there 1 some doubt 1t 1 safe to remove
the lesions conservatively by the chemoaurgical
technic. Then if the lenon proves to be rels-
tively bemgn the exasion may be correspond-
Ingly comervative. However, 1if the lenon proves
to be melanoma the excidon may be camed
forward to an appropnately radscal level, There
13 evidence that the inflammatory proces pro-
duced by the fixative chemical tends to Hrmt
dmsemination of neoplastic cclls, posibly by the
same mechannms as those wiuch operate to
lumt the spread of invading mcroorganums
from an mflamed area. Hence there o no
danger of diserninating melanoma durmng the
layer-by Iayer chemosurgeal excasion.

A fourth major advantage of the chemo-
surmcal method for the excmon of mrlanome
is the very low operative mk. In the present
scries there were only two deaths during the
period of chemosurgical treatment. Both were
the result of coronary occlunon and there was
no evidence that the chemosurgery had any
thing to do with the omset of s cardue
complicatson.

The great vanation in the degree of malg
nancy and 1n the behavior of melanoma often
1 overlooked, Some patients with large prmary
lesons and ome or two mctmtases In the
reglonal nodes still may be curable. On the
other hand some patients with small pamary
lepons and no perceptible mctastascs may bave
far flung depomits which may become evident
several months or years later Becawse of ths
vmabﬂnyoft}::dna:cxtnmenmlﬁnt
treatment be prommpt, vigorous and pemsistent
until the melanoma clther has been eradicated
or has become too diseminated for any hope
of cure
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CHATTER 20

Sarcoma and Endothelioma

N the treatment of sarcoma and endo-

thelioma the microscopic control of ex
Gstom afforded by the chemosurgical technic
15 just s advantageous s 1t 1 1n the treatment
of carcinoma.

Sarcoma

AMam extermal sarcomas are invasve n
filratng peoplasms which send out slender

interpretation of the m crowcopic sections may
be somewhat more difficult for the inexpenenced
operator who may confuse the neoplasuc cells
at the penphery with normal cells.

In the treatment of sarcomas in the various
anatomic sites the problems and the final results
are sumilar to these encountered wath caranoma
in the same areas. Thus, 1n a case of sarcoma
of the lip the treatment and the outcome was

Fig. 153 {A) Spmndle cell sarcoma. (B) Healed lenon after chemesmrpical exaimon. There was no recurrence
after five year

strands and thin sheets into the surrounding
tusucs, Since these extenmons are difficult to
detect clinscally or grosly at operation ther
recogmition and eradication are best assured by
mucroscopically guwded chemosurgraal excmion.

The chenosurgical technic 1 emcnually the
ame as wied in the trratment of carciooma.
However wath certan types of sarcomas the

the same a3 1n cAranoma of the same organ
(Fig 153) Cutancous lesions of moderate sze
were remaved without diffenlty (Fig  154)
Sarcomas of large nze were succesfully re
moved from the areas not adpcent to wital
structures as for example, those located on the
back (Fig 155) and on the buttocks (Fig
156) However insuperable difficulties were

Sarcoma and Endothelioma
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Fig 15+ (A) Fibrosarcoms which had recurred sfter sarglaal exauon. (B) Granulagon taste
after chemosurgical excivon, (C) Healed lesion. There was no recurrence after five years.

Fig 153 (A) Two mprdly-gromng fibrosreomas of the der Bt coma protub type which arose

amidst slowlygrow urg multple flromas which had been present on the back for twelve vears. (B) Gram-

Lation tisne after chemosurgical excasion of the sarcomas and the fibromas, (C) Healed lesion. No graity

were used bat the resulant scar was soft, smooth and axymptomavc. There was no recurrence when the
patient died of other causes after filteen years.

encountered 11 cases 10 which the ncoplaon  often have a senous prognoms and often require
was found to invade vital structures such as the  radical removal and dmsection of the regoml
Iarge vemels of the neck, the bram or the nodes, the lets mwalgnant forms such as Sbro-
spmal ecord (Fig 157) sarcomas, myxourcomas and hposarcomas can
Atthough undifferentiated types of sarcoms  be treated lewn drastically without extemve ik,
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f nevm. (B)

156. (A) \eurofibroarcoma in an eighteen month old child with a bathlng trunk fype of

};Ai-dstmic ):t completion of chemowrgical excision. (C) Healed lesion. There was no recurrence after
seven years

B

Fig 157 (A) Fibrosarcoma in a grl, age twenty-three. The neoplasm had recurred after three sorgical ex

dinons and had not responded to roentgen therapy (B) Granulaton usmre after chemosurgical examon

of most of the highly vascular sarcoma. Aplastic aneia was = P y complication of

Scveral croded vertebral spines were removed but the mrcoma was found to have invaded mto the spinal

aml. Therefore treatment was discontinued. (C) Lesion after split-thickness grafts had been placed by

Dr J W Gale The patent was much improved for a year but the ditease caused the patient s death after
two years

An cample 15 2 case of lipomyxosarcoma of the  removed as they became mamfest, and two
thigh. The neoplasm had recurred after surgreal — years after the last treatment the neoplasm ap-
examon dunng which fragments of sarcoma  peared to have been brought under control
trsue apparently were disenunated over a wide  wathout resort to amputaton or ingutnal dis
arca. A number of foc1 were chemosurgically  section. The decmion to pursue this conservative
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course was based oa the hustologic evidence that
the tumor was of relatrvely low malignancy and
that 1t would not be likely to metastasize,

While most of the ncoplasns arcse i the
more superfiaal tisues such as the dermn, sub-
cutaneous connective tissuc or fascia  several

Lymphosarcoma fn some cases appean to
onginate as a single focus although more often
there are multiple foa from the
When the lesions are multiple, roentgen therapy
15 employed to shnnk down the tumony winch
are highly radsosenative though not often radio-

Fig 158 (A) Synovial mrcopa which apparently orginated in the articular caprule of one of the tarsal
jomts. The tumor had recurred after two attempts at surgical exclaron. (B) Exposed tarsal bones after
chemosurgical excuion. The neoplasm not only extended for an unexpectedly great distance &t the proximal
and distal edges but there was imasion into the third cumeiform bone sod Into !he}oh-n‘pucebrnccnd!e
second apd third cmeforms and the navicular bone. Ope extenslon was within 2 tendon sheath. (C)
Healed letton. The patient walked without a limp. There was no recurrence of the pnmary leston after o
years but spinal and pulmonary Infiltrations which were asmed to be metastases had appeared.

were of deeper ongin. For example a synovial
surcoma (=bso called synovial endothelioma or
synovioma)} which arose 1n the capsule of ane
of the tarsal joants was removed despite mther
extensive mvasion between the tarsal bones
(Fig 158) There was no recurrence of the pri
mary lenion after three years, but pulmonary and
vertebral infiltrattom  developed  presumably
due to metastans.

curable, However 1if there appears to be a
angle prmary lesion 1n an accesible region
chemosurgical treatment with its micTOSCOpC
control provides the best chamee of complete
eradication of the dicase. In certain cucum-
stances the chernosurgical removal of ag much
2s possible of the lymphomatous mass pnor 1o
radiation treatment may be Indicated. For ex
ample,inon:p-dmtmm-rcdc\ﬂmmll
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sarcoma which nearly buned three of the an
tervor upper tecth  the ulcerated masw along
with onc floatung tooth was chemosurgcally
excsed. Then when the sections revealed the
Tughly malignant uncncapsulated nature of the
neoplasm and when rocntgenograms revealed
extension for four centimeters nto the palatine
process of the maxilla 1000 K.V roentgen
therapy was mstituted by Dr E. A Pohle wath
cimunaton of symptoms up to the time of
wntmng which s two and onc-hall years later
Occanronally berugn ymphod lesions must be
differentiated from malignant lymnphomas, An
example was the case of a patient wath a bemgn
hymphocytoma on the up of the nose this
lenon was chemosurgieally excssed and there
was no recurrence after five years.

Therapeutic results in a consecutive sertes of
cases of sarcoma were as follows There were
twenty cases m the seniex, but two patients were
Tost from observation without recurrence before
the lapsc of five year. Thus, there were aght
cen determmate cases Succemful results were
obtained m ten of these. Therefore, the five
year rate of cure was 55.5 per cent.

The factors which may nfluence the rate of
cure are the size of the fenon previous treat
racnt, hustologic type, site of ongin and metas-
thas,

The size of the lenons exceeded 3 cm. 1n
dumcter m all but one case. The rate of cure
for the Jemons over 3 cm. 1n drameter was 52.9
pet cent. The one smatler Jesion was cured,

Previows upsuccessfyl treatment by means of
surgery or wrradiation was assocated wath a re-
duced rate of cure. Thuy, the rate of cure for
the group of fourteen patients who had re-
caved previous treatment was 50 per cent
while the rate for the four patents who had
m0t been treated previously was 75 per cent.
The tine which elapsed while the unsuccessful
treatment was bemg recerved had a tendency

to allow the sarcomas to spread to mvo'
structures or 1o metastawre with the 1
adverse effect on prognosts.

The hustologic type of sarcoma also
the rate of cure. The relatively low d

hgnancy exhibited by der fibro:
protuberans was reficcted m the 100 §
rate of cure in the group of three ca
large lesioms of this type {eg Fig 19!
next hughest rate of cure was 515 per
the group of cleven cases of fibrosarc
other types (eg  Fige 153 154, 156 an
The lowest rate of cure was 25 per cen
group of four cases of undifferentiated 5
The more highly malignant neoplasms
latter group were designated as spinc
round cell and polymorphous cell sarcor
they extubxted a strong tendency to inva
structures and to mctastanze,

The nte of ongin of the sarcomas hs
effect on the curability Some sarcoma
pot be eradicated because of nvason
bramn, spimal cord or large vessels of ¢
or axilly, However the group of cases
small to draw valid conclusions regare
relative  curability of sarcomas m
TCRlOML

Metastasis strongly affected the rate
of patients with sarcoma. Thuy, mn thy
of ux patients who had regional metast
rate of cure was only 167 per cent s
pared to the rate of 75 per centan the g
twelve patents who had no metastases.

Endothelioma

One patient with hemangwoendothelio
chemoswgreally treated. The large fu
maw affected over half of the antenor
of the Jower leg. As s unnlly the e
was no metastags even though the |
lesion was large. The patient remam:
after more than ten years.




CHAFTER 21

Modes of Spread of Cancer

N the preceding chaptert which dealt with

cancer i the vanous accessible regrons of
the body there were cited many instances of
climeally utipredicted outgrowths from the
main peoplastic mas. In some cams these
“nlent” extersioms were confined largely to one
type of tmaue such as the dermus, fascial planes,
perfosteum  perichondnum  embryologic fuslon
planes nenve sheaths, lymphatic vemels or
blood vesscls. In other cases the neoplasms ex
hibited no specific preference for any paruscular
tisue but nevertheless srregular  outgrowths
were formed, apparently as a result of the
countlets local vanations i the mechanjeal and
nutnttve conditions which affect the spread of
cancer ©®

An apprecation of the fact that these slender
strandy or thin shects of cancer often may ex
tend for some distance from the climcally vis-
ible or palpable mas 11 emscntial to all who
have to do with the treatment of neoplastic
discase. In thi chapter certain patterns of neo-
plastic spread are described and alustrated by
meam of photegraphs, photomicrographs, dia
groms and recomtructions These will indicate
how cancens of a certain type Jocated 1n a cer
tan area will tend to act, but 1t 11 to be empha
nzed that each cancer has its own individusl
behavior pattern which cannot be fully de-
Lineated except by systematic microacopic exam-
ation such as may be accomphished by means
of the chemosurgical technic.

Beudes being of interaat to the practical
cancer therapint, some of the newly-described
phenomena are of interest to the oncologmt who
u concerned with the mechamam by which
neoplasms invade normal timucs. Of particular
mterest is the fact that beudes the well known
quantiative vanation in the degree of mvanve

news of different cancers, there abso v a qual
1ative varation 1n invasiveness wherehy ooe
cancer may have an affimty for ope type of
tmuc while another cancer poesibly of the
wme hustolome type, may have an affimty for a
different tsue.

Cancers with Affinity for the Dermm

The most common speafic umue affinity ex
hibited by cancer of the skun 1 for the dermu.
The majonty of the more hughly invapve banl
cell caranomas show some degree of predilec
tion for this tisue the predilection 15 conuder
ably lems commaonly observed i less mvawve
basal cell carcinomas and 1n squamous cell car
anomas. Caranomas with a strong tendency to
spread 1n the dermu occur most commeonly 1
the upper part of the face, namely the fore-
head (Fig 6) the temples (Fig 4) and the
scalp (Fig. 5) but they alo are common on
the neck (Fig 37) nose and other parts of the
face. Basal cell carcinomas of the trunk rarely
exhibrt affinity for the dermus n fact the dense
dermy of the back actually acts as & bamner to
the decp spread of these neoplasms.

Cancers with a strang affinity for the dermu
may be found to radute mtradermal out-
growths for several millmeters or even ool
meters from the main mas while their spread
into the deeper tnvues may be runmml. Since
the intradermal spread tends to copust of slen-
der intenspermng strands, the initial stages of
ths wvasion are not climcally detectable by
gross visualmation and palpaton. In tmee how
ever the intradermal mmvolvement of w given
area becomes sufficiently thick to produce clial
cal ngns, such a3 palpable induraton, viibie
parlydsrucmddmmﬁon,butbythnﬁme
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the clincally undetectable peripheral involve
ment has swept beyond

The tendeney to wend  mlent  outgrowths
mto the dermus 18 most stnking 1 more ad
vanced lesions where the unexpected nvolve
ment may cstend for many contimeterns from
the grouly visible poruon (Fig 11) However
the phenomenon aka may be obecrved in falrly
carly lesront though in lewser degrees (Fig 4)
Since the clinically undetectable ronc tends to
be wider around large lesions than around small
ons, 1t follows that treatment whether by sur
gal exaston or by radation therapy should
mclude a wider zone around large lesions than

show some degree of intradermal apread (Fig
18), but uwally the phenomenon n much Iess
stnking than 1n highly invasive basal cell car
cinoma However two imstances of extensive in
vadon of the dernis of the skin of the lower hip
and chin from a squimous cell carcinoma of
the vermilion border of the lower lip have been
obwcrved  Occastonal instances of stnking sub-
mucosal spread from a carcinoma of the Iip also
hve been observed (Fig 113)

Cancers with Affinity for Fascial Planes

Many cancers show a tendency to invade
down to the fascia and then spread penpherally

Fig 159 (A) Squamoun cell carcinoma which had recurred after clectronurgical exason The mass extended

around the metacarpophalangeal joint and appeared to extend into it (B and C) Granulation tinue after

chemosurgical excion The cancer followed the surface of the fasaa bat did not penetrate It hence the
joint was spared There was no recurrence after five ycarn

around small oney. With chemosurgical treat
Toent, of coune, exason 1 bimited to the micro-
scopically demonstrated Limits of invasion and
Ro extra tigue need be removed.

The width of the zone of silent mtradermal
Imanon may vary at different points at the
beriphery of the cancer In somc cases exten-
Bon may be several times as great on one sde
A8 1t 11 on the other sides (Fig 5) and in
such intances the advantage of microscopically
wusded excmion 18 parucularly great,

Squamous cell carcinoma occasionally may

in or on the surface of thus tissue, For example,
1n one case the cancer arose in the skin over the
dorsum of the second metacarpophalangeal
Jont and extended around to the palmar side
of thu structure. On climical exammation 1t
tecmed almost certain that the cancer extended
through the joint (Fig 159A) However upon
chemonnrgical removal 1t was found that the
cancer had followed the surface of the fasca
around the joint which accordingly was not
damaged {Fig 159B and C)

Other examples may be ated Cancer in the
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ternporal regron has been observed mm many
cases to mvade to the temporalis fasca and
then to apread penpherally often with exten-
uon 1nferarly beneath the rygomatic arch, to
the tendinous insertion on the mandible—ail
without invasion of the underlying temporals
muscle (Fig 23) In a case of basal ccll car

usually show » strong tendency to extend pos-
teniorly along the penostum of the medual swall
of the orbit (Fig B4) Since the extenson tends
to be localired largely in the region of the
penosteurm, 1t usually 1s unnecemary to damage
the eyehall or the extraocular muscles dunmng
chemowrgzmlrcmov:lofthcanccr The ame

anoma of the buttocks the neopl ded

« ily may be observed m

upward In the fascial planes on the nner and
outer mdes of the external anal sphincter but
spared the structure and function of the muscle
1elf In & case of squamous cell carcinoma of
the parotid gland a deep extenson followed
anteriorly along the fascia and epmymum of
the stylohyord muscle for an unexpected du-
tance (Fig 125) Such an extenmon would
have been a sure source of recurrence if 1t had
not been followed out with the microscopre
guidance provided by the ch ical tech
mc. In several cases cancer overlying the sterno-
cleldomastotd muscle has been observed to fol
low along the fasaa around the anterior edge
of the muscle (Figs. 33 and 34) and mn one
case 1t extended around the postenor edge
(Fig 35) Apparently the resstance to the
spread of cancer 13 less m or on the fasca than
1t 1 10 the underlying muscle. Many caranomas
of the lower hp are observed to extend more
deeply on the snterior or postenor surfaces of
the orbiculans ons muxcle than they do mto
the muscle iteelf

An appreaation of the {act that cancer fre
quently spreads along fascial planes and sparces
the underlying timmes, for a tme at least, is
often instrumental 1n the preservation of wseful
structurer

Cancers with Affimty for Perrosteum

Some cancers mnvade to the perrosteum and
then spread peripherally along this tsue. This
phenamenon u most frequently observed 1n the
“fixed™ areas of the face where the akin closely
overlies the underlying booe as on the temple
the malar cminence, the external auditory
canal, the upper half of the nosc and n the
mper and outer canthal regiom

Numerous stnking examples of the tendency
of same cancers to follow pentosteum have been
obnarved. In the inner canthal region basal cell
carcinomas which have became rather advanced

I:nom at the outer canthus (Fig 96) and at
other points on the orbital im.

In some cascs the periosteal imvolvement s
out of all proportion to the clinrcally detectable
portion of the neoplasm. In a case of squamous
cell carcinoma of the external avdrtory camal
the neoplasm appeared to be Jocalmed to the
lower half of the ear but upon chemosurgical
excnlon t was determuned that there was &
shest of cancer in the perlosteum of the tem-
poral, panctal and ocaprtal bawet, extending
fully 10 cm. from the virible and palpable mas.
In addizon the penosteum of the bony caml,
the middle ear and the canal of the Enstachun
tube also was involved.

In another case, a recurrent base! cell car
anoma of long duratton appeared to be largely
localreed to the temple, though there was some
indefimite palpable thickeming over the inferror
nm of the ortnt. Upon chemosurgical excinon
the cancer was found to have mvaded along the
penoateumn over much of the floor of the orbit,
the roof of the antrum, and the pasal bone. In
the orbit and antrum the thickness of the layer
of cancer was pearly 1 cm, but 1n the more
recently involved penostenm of the nasal booe
the thickness was only 1 mm. In this, & m
many other cases, the Invanan of the penos
teurn was impossible to detect by palpaton
untl the cancer had grown thick enough to
causcgrmim:gu.lantymtbcwtlmcd'—be
boze.

Gl.ucu'withAﬂinhyforPauﬂlondﬂum

thyy twue or 1n the fmmediately averlying cont
nechve tsuc. megtothcd:mnmofﬂx
cotaneous and subcutaneous timues of the car
Aﬂbmthcvcrya.rlycmcenanmdtodre
penchondnum, and  not infrequently  they
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spread out more widely on the surface of the
artilage than they do in the more superficlal
tusues (Fig. 68 69 and 91) The cartilage
ieelf like bone comttutes a barrier to the
further spread of cancer and 1t 1 only i the
more advanced lesions that this trssue fs pene
trated. Carcinomas arsing in adjacent struc
tures such as the parotid gland may invade to
the car and then follow the penchondrium
(Fig 124)

-

Howcver, since the atrands of cancer invading
this tiswe often are very small in caliber they
often arc not detectable by clinical examination
(Fig 160)

Cancers with Affimity for Embryologic
Fusion Planes

Carcinomas which overlic embryologic fusion
plancs may invade to an uncxpected depth
owing apparently to the dupoution of the

Fig. 160 (A) Basl cell carcinoma which had recurred after roeutgen therapy (B) Granulation tissue after

1 excision of the cancer which extended through the ala and bndge. The furthest penpheral

spread was in the perichondrdum and the adjacent tirmues. (C) Photomicrograph showing the dark-stain

Ing cancer cells In the form of slender strands which are interspersed among the penchondnal and adjacent
tisues

Cancer of the nose as 1t invades the viamty
of the manl crtilages may be deflected along
the penchondnum producng a neoplamm of
very uregular shape This irregulanty plus the
reumstance of the sumlanty between the con-
uency of cancer and that of the tissues of the
Do accounts for some of the failures to eradl
ate the more advanced nasal carcinomas by
ordinary surgical and radiologic methoda.

The degree of speafic affinty for penchon
dﬂ\lm\mnl.lynmtgrcat rarcly does the
@ncer extend for more than 5 or 6 mm beyond
the advancing edge 1n the adjacent tmsues.

planes of connective tissue and the tissue spaces
in a direction perpendicular to the surface of
the skin 1n these zones.

The most frequently observed leson showing
spread along a fumon plane 1 the common
basal cell caramoma of the nasolabial fold area
(Figs 20 and 59) Neoplirms anmng i ths
region and on the nasal ala often present a
particularly troublesome therapeutic problem
for scveral reasons  fimt they often are highly
mvasive second, they are difficult to outline by
palpation because of the mmilanity of the con
mstency of cancer and the fibrocarilaginous

Modes of Spread of Cancer
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thsuc of the nose and, third, there 11 the strang
tendency for the deeper lemons to invade the
embroyologic fusion plane The direction of thus
mvason 13 1 a plane which lhies perpendicular
to the skin of the cheek (Fig 161) Another
place 1n which certain cancers invade particu

to be an mherent characternte of the Indrvidy
cancer Thus two neoplasms of the mme hug
logic type and with cqual access to the fa
nervey may behave diwmilarly with ote hawir
a strong tendency to {allow the nervwes and ¢
other having absolutely no such tendency

Fig 161 (A} Baml cell carcinoma, which had rectrred after x ray and mdwm

trextment (B) Cranalation tissue after chemosurgical excenon, thowing the depth

of extendon into the embryologic fusion plane (arron) Imert dhows a recoastruc

tion of the cancer The photograph, which was taken from sbove, thows the shape
of the exterulen 1nto the fusion plane (arrow )

larly deeply u the fumon plane in the mudline
of the lower lip and chin (Fig 32)

Cancers with Affinrty for Nerve Sheaths

Some peoplasms exhilut a striking tendency
to send out extensons in the nerve sheaths, In
some Cases ohe or more perves may be selec
trvely followed for several centimeters (Fig
162) Usually the cancer 15 1n the form of a
eylinder several cels thick  surroundmg the
perve Just beneath the penneurnrm  (Fig
162E) near the pomnt of exit from the man
mar of cancer however there abo may be 1~
volvernent of the epincunum and epdoneunium
(Fig 162D)

The sclective affinity for nerve sheaths seems

The affiity for nerve sheaths exhibited by
same skin cancers 15 such a piriking phenomenac
that 1t 18 surproung that no mention of 1t car
be found m the Iiterature. Of course the spreac
of carancmy of the prostate 1 the permeunl
lymphatics 15 well known * and there have
been referemees to the perncural spread of
cancer of the hp™ and of the mlhary glands™
Probably the chief reaswon why the penncunl
xpmdofantrro{ﬂwlkmhunotbccnob-
served previounly b that prar to the develop-
ment of chernosurgery there was no convenent
way to make a systematic study of the micro-
scoprc features of the penphery of these neo-

plasms.
Despite the fact that the extenmon of cancer
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of the skin along nerve sheaths 15 a previously
unreported phenomenon at 18 not rare In the
present senics the neidence of sclective affinity
for the penneunum was 24 per cent for
squamous ccll caranoma (41 of 1,731 caws)

i S

In onc casc the cancer traversed the sheaths of
many nerves one of which it followed to the
mental foramen in the mandible (Fig 163) In
other cascs the caranoma was found to have
entered the mental foramen and to have ex

Fix. 162 (A) Squamous cell carcinoma which had recurred after radium treatment. There was some parak
yus of the lower eyehid (B) Granulation tissue after chemosurgcal excisnon. An applicator {s ierted 1n
the stns tract which was tunneled out while following an 1mvolved nerve into the parotid gland. (C) Recon-
n;’)“mc'ﬂ of the tumor thowing the cancer which extended for 5 am. along a branch of the facal nene
(D) Pl7"‘4"mmcrl:ogr:p.h taken near the main maw {pomnt D on the recomtruction) (E) Photomucrograph
taken near the termination of the cancer in the parotid regron showing exclasmve localization n the pen
Brmum (point E on the reconstruction) (F) Photomucrograph of the same nerves in the middle of the
parotd gland just beyond the farthest extemslon of the cancer

1nd 0.92 per cent for basal cell carcinoma (23

of 2483 caseq)

‘h:lt nadence of sclective affimity for perve

s ths exhibited by squamous cell carcinoma
the lip was 2.3 per cent (15 of 642 cases)

tended along the inferior dental canal One
caranoma which had metastasized from the Lp
to the submaxillary region extended for several
cenumeters along the buccinator and facial
perves  the latter nenve was followed 1nto the
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stylomastoud foramen  hence the complete re
moval of the neoplasm was not feasible.

The highest inadence of spread along perve
sheaths was 18.2 per cent (mx of thurty three
cases) which was exhibated by carcinoma of the
parotrd gland. Whether this is because those
neoplasms have access to many large nerves
(facal great auricular auncul ] and

oft.bcparoudghndiue.l!bmmnanmndmg
the parotid gland from the overlymg skiy often
exhibit affinuty for the nerve sheaths (Fig, 23)
Becawse nerves are omnipresent, cancers of
almost any arca might be expected occancnally
to mvade slong nerve sheaths, One caranoma
of the pems invaded for some distance m the
crineurium (Fig 137) Three sarcomay alo

sympathetics) or whether 1t 1 bea:ue of an
wherent affinity of many of these neoplamms
for nerve sheaths n not certaun, Probably both

exhibited some degree of selectve affinuty for
nerve sheaths,
It should be pointed out that this senes m-

Fig. 163 (A) Squamous cell carcinoma, grade 2 malignancy (B) Reconstructon of capcer

cuthion sppearance

showmg pio-
mmulup!eanmnom.}ugm-humnelmgmamﬂmmdedn'he

menta] foramen, (C) Photomrcrograph of cancer In nerve sheath near mental foramen.

factors are operative. At any rate, when the
perve sheaths are mvolved the mucroscopic con
trol atraned wath the chemosurgical technic o
mvaluable in amunng complete extrpation of
the cancer because without thi control 1t s
impoxible to determune, erther chinteally or by
gromx examination at operation, whether or ot
the perve sheaths are invaded. In some cases
the perves are fallowed sclectively for a loog
distapce in one case the carcmoma extended
from the preauncular portion of the parotd
gland to the nm of the orbit m the sheath of a
branch of the facial nerve Not only carcinomas

cluded an unusually high proporton of ad-
varced lenony, and m fully a third of the cases
there had been recorrence after previous rads
tlon ar surgical treatment ebewhere. Of the pa
tlents with squamous cell carcinomas af the
skm which showed sclectve affinity for merve
sheathy 61 per cent had received previous surgi-
cal ar madutien treatment, while of those with
basal cell carcinoma twenty two of mmtr!bmm
had recerved previous treatment Whether
previous treatment enhanced the Tikelibood of
permeural  mvason or  whether perincural
spread was inherently assocated with the more
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troublesome, recurrent lesions has not been
demonstrated but the latter scems most likely
The squamous cell caranomas with affimty
for nerve sheaths had a higher than average
mabgnancy as mdicated by the following
figurs grade 1 no caws grade 2, 366
per cent grade 3 537 per cent prade 4,
97 per cent. All of the basal ccll carcinomas
with spread along menves were clasufied as
“highly invame” and mamy of the lesions
showed signs of mncreasing malgnangy anaplasia
and metaplana such as are often obscrved fol
lowng repeated unsuccessful treatment with
x rays and radium
From the information now avalable It 18
uncertain whether the tendeney of certain can
cers to follow nerves s due to mechanieal fac
tors or whether 1t 11 due to nutntional factors
probably both are involved That the cleavage
plane between a nerve and ity sheath provides
2 path of decreased resstance 1 indicated by
injection expenments m which dyes and radio-
Paque matcrals were obsened to follow the
penioeunum for comiderable dutance,® " On
the other hand 1t » well established that nerves
require adequate nutntion along ther entire
lengths and that ths 5 assured by an cfficent
vascular network with both longitudinal and
regional sources of supply * The fact that some
oncens have the tendeney to follow nerves
while others do not suggests the possibihity that
some ohscure nutntronal factor may be opera
tne. Porsibly of umilar sigruficance 1 the fact
that cancer m a nerve sheath has a different
htologic appearance than 1t does in other
tmues this is particularly evident 1n squamous
cell carenoma which mvanably loses part or all
o ns differentianon, with the result that only
arely 1 keratpuation observed Baml ccll
ind &uamous cell carcinoma often are ndis-
tmgushable hisologically when 1n the nerve
theaths even though their appearance 18 quite
different when growing in other tsucs. Thee
peculiar features mdicate that undoubtedly
there 1 much that 1 not understood about the
mechankmn of this mode of cancerous spread.
Otrvioutly  the tendency to follow nerves
would tend to have an adverse cfiect on the
Prognouss except when examon is microscop:
Qly gurded s by the chemosurgical method.

Even then, the prognoms in some cases may
prove hopeless as 1t did n two imtances in
which the penineural extension followed the
fical nerve 1nto the stylomastord foramen
Cascs of carcinoma of the lower lip with pen
neural extersion into the mental foramen and
thence along the infenor dental canal may also
present formidable though often not unsur
mountable difficultics.

Cancers with Affinity for Lymphatic Vesaels

Although it has Jong been known that some
carcinomas of the breast®” and some melanomas
may spread by permeation through the lym
phatic vesels this mode of spread apparently
15 not so well known in connection with cancer
of the skin.

Spread of carcinoma by permeation through
lymphatic vessels may occur 1n two different
ways. Elther 1t may spread as a sheet of cancer
by permeation of the small vessels of a lym
phatic plexus, or 1t may follow one or more of
the larger lymphatc vessels, The tendency to
follow lymphatic plexuses 15 not infrequently
obscrved 1n and around the nose and in the
scalp {Fig 7) while the tendency to follow the
larger trunks 15 most commonly observed m the
upper cervical and preauncular regions (Fig
164)

Permeation by continuity through lymphauc
vesels may be observed i other basal or
squamous cell carcipoma. Some of the hasal
cell carcmomas which invade dermis do so in
part by permeaton through the lymphatic
plexuses 1o the subpapillary layer Since baml
cell carciroma does not metastasize, the pres
ence of cancer in the lumens of lvmphatc ves-
sels 1 of httle prognostic mport as long as
cvery extersion 13 followed out microscopically
(Figr. 29 and 164) However the presence of
squamous cell caranoma in the lymphatic ves-
scls 15 of senous wgnificance becnuse of the
danger of metastasis,

Although the tendency of some cutaneous
melanomas to spread embolically withuin the
lymphatics at the periphery of the primary neo-
plasm n well known the fact that some
squamous cell carcinomas may spread in this
manner 1 not 10 well known. Fortunately the
phenomenon is rare In the present senes of
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Fig 161 (A) Banl cell carclnoma whick bhad recurred after electrodesnication and mugreal exeron. There

were downward extensions in several Iarge lymphatic vessels in the preauncular regioa. (B) Granulstim

tune after chemosrgical excluon. Arrow shows source of timue for photomrerograph. (C) Photoralero-

graph of a lymphatic with contained dump of carcmoma cells (arrow) There was po metaxtasts or recur
rence after dx years.

1734 cases of squamous cell caranoma, periph
cral embolic spread was observed 1 five
mstances. In one cae there was a sohtary
nodule (Fig 54) but in the other four there

Fig 165 Squamous cell carcinoma with mulople
ateliite nodules due to embolic deposin In the
lymphatics of the skin. Axillary metastases were re-
sected by Dr E. R. Schoudt bat the patient died of
internal metastases after sx moaths

were multiple nodules (Fig 165) Since the
entrance of emboli into the lymphatic vemeh
predisposes to metastans in the regiopal nodes,
treatment in such cases nsually should meclude

dimection of the regional nodes as well as the
removal of a wide zone around the primary
lesion.

Cancers with Affmity for Blood Vesscls
The rarely observed rendency of some can-
cern to extend along the blood vessels may be
manifested 1n two ways (1) by invasion along
the adventrta of artenes and vemns, and (2) by
permeation through the Jumens of the vessels.
A poteworthy degree of slectrve affinsty for
the adventitia has been observed 1 ten casct
of squamous cell carcinowna and 1n two aues of
basal ccll caranome, Usually the degree of
sclectvity 13 alight, but i several cases the
adventitial jnvauon extended 2 or 3 mm
beyand the rest of the advancmg edge of the
cancer {Fig 166A)
Carcinomas with a tendency to spresd by
permeation 1 the lumens of blood vemels arc
extremely rare. The present series includes two
cases, one of squamous cell carcimoma, and one
of basal ccll carciroma, In the latter case many
artenes and veing 1n the region of the nasolabual
fold were permeated and in the deeper portions
of the ncoplasm the downgrowths were o
clusnively intravasculer (Fig 166B) There was
no evidence of mretastans sfter five yours, How-
ever in the patient with squamous cell carer
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Fig 166. (A) Photomicrograph showing «quamous cell carcinoma in the advenutia of a blood vessel in

the molabual fold area (B) Photomictotraph <owing bawal ccll crinoma located exclusively in the

tumens of the blood vessels in the nawtalual fold area. \etther patient developed metastanis or recurrence
after sx years.

ecomstruction of the cancer showing extentons

B
I;'% 167 (A) Squamous cell carcinoma, recurrent after radium and x ray treatment. (B)

(1) mnto the roof of the antrum and

thence through the floor of the orint (2) along the hard palate, and (3) 1nto the floor of

the manl cavity An extension not thown here was 10 the lumen of an artery in the upper lip

The paaent died of cerebral metastans after o vean bat there was no recurtence at the
pnmary nte

™m, fatal cercbral m tastams  developed

o 4 owing to emboli from the sntravascu
xtenmon (Fig 167)

Cancers wath Trregular Spread but with No
Specific Tisue Afimtics

m‘humnmoumobknt the very irregular
50n of 2 cancer snto the surrounding tismies

even though bittle or no specific affinity for any
partcular tmsue structure can be demonstrated
(Fig 167) Apparently this 1 because of the
connderable local vanation i the mechameal
and nutnitonal copditions which favor permea
tion by neoplastic imsue

As would be expected demse tissues tuch ax
bone, cartilage tendons, and aponcuroses, offer
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a barmer to the spread of peoplamms. For ex
ample, a sarcoma of the scalp spread widely over
the top of the crantum before it penetrated the
bone and then 1t followed two paths of reduced
renstance  one, through a trephine bole (the
site of & previous biopsy) and the other
through the corooal suture lme, If there are
jounts between adjacent bones, such as those
of the tarsus, the neoplasm will penetrate
deeper mto the jonts than into the bane (Fig
158} If there 13 a chotce, cancer tends to pene
trate bone where it 1 thin rather than where 1t
13 thick. Thus cancer in the roof of the antrum
usually extends mto the orhit through the
thmnest bone about 3 cm., posteror to the nm
of the orbit (Figs. 122 and 167)

As was mentioned 1n the section en spread
along fascial planes, muscle also may comtitute
a sgnificant barner to the spread of cancer
This apparently 1 not duc to any particular
antagomsm of muscle tusne for cancer because
10 some cases cancer hay been observed to enter
a muscle bundle and spread for some dutance
along 1ts length. The effect probebly 1s pre
dominantly hanical, Ths fagdon 18
borne out by the frequent observation that
cancer spreads more readily along the fong
direction of a muscle than it does 1n a direction
perpendicular to the muscle fibers.

Not infrequently cancer 13 observed to extend
more readily in the direction of softer tutucs.
Thes 15 cammonly seen 1n leom oa the root of
the nos and m the wnner canthal regions
where the ncoplasms often extend farther m
the direcuon of the soft tisues of the eyelids
than 1t does 1n the direction of the firmer tissues
of the noee (Fign. 40 41 and 42)

External factors also may infleence the direc
tlon of the spread of cancer For example, m
& casc of basal cell carcinoma Just lateral to the
depreson made by the noscprece of the glames,
the neoplarm was found to have followed
around the lower edge of the depression Ap-
parcatly the constant pressure of the glasses had
hindered the spread of the cancer through the
depressed area.

The spread of cancer through tisues which
have been beavlly wradmted with x mys or
radnmn & often lem rapid than through ad
jacent unrrradmted tigsue. Here there probably

s a combination of the mechamcal bayner 1m-
posced by the scar tmyue and the nutntoml
deficiency occasioned by the closure of vesseh
owing to endarteritis.

Subcutancous fat, wath s relatrvely poor
blood supply does not provide particulady
favorable conditions for peoplastic mvasion
therefore, downgrowths often may be observed
to follow the fibrous septa which joun the 1k
to the deep fascu. It i fficult to determme
whether this preference s due to the presence
of mechamical cleavage planes in the fhrowm
trsues or whether it s dne to the better nutn-
tive condittons occasioned by the blood and
hmph venels which traverse thess scpta
Probably both mechamcal and nutritive factors
are operative.

Comntent

From the standpoint of therapy the chuef
signuficance of the fact that many cancers send
out silent” extensions is that these outgrowths,
if not recognired, may be the cause of rear
rence fallowing surgrcal or radiation treatment.
To combat this possibility the experienced can-
cer surgeon removes a wide zone of apparently
normal tusue at the penphery while the radro-
therapust wradmtes not anly the clmically de-
tectable masm but alto an extra 3o0¢ at the
pertphery With the chemomurgical method, on
the contrary It ¥ unnecesmry to remove extra
tissue beyond the microscopscally demonstrated
Lmuts of the neoplasm. Almost ahways, the -
vadmg strands of cancer at the penphery are m
continuity with the main mas and hence thet
eradication 1y assured by the microscopsc guid
ance afforded by the chemosurgical technic.
Unrecognmed outgrowths frequently are ar
soclated with neoplazms having a hugh degree
of mvauveness. As would be cxpected the
slender strands ar thin sheets which charcterze
the advancng edge of a highly invasive cancer
would be much less vnible to the neked eye
than the lobular outgrowmg mames which char
acterize the less invasive neoplasm which growt
more by expannan than by mfittration.
While the quantitatve varation m the -
vasiveness of cancer §s widely recognized, it 1
lews well known that there abo s 2 qualitain®
veraneon 1n invariveness, That {s, one cancer
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may have a decided affinity for one tivue while
another cancer of the same histologic type may
prefer to spread through another kind of tisue.

By what mechanran doces cancer scleet one
pathway of spread in preference 1o another?
Naturally there 15 the circurmstance of pontion
which allows the neoplasm to have access to the
tmue structure 1n question Probably this factor
partially accounts for the high inexdence of can
cers which show affimty for the dermis be
cause thn 15 the fint tisue encountered by the
mvading caranoma of the skin, Necesarily
before a cancer can follow a fasaal plane
penosteum, penchondnum or other deeply situ
ated twue 1t must mvade to the level of these
structures, Ordinanly cancers with affinity for
nerve sheaths do not follow these structures
until fardy large nenves are encountered  per
haps this partly explains the great frequency of
penneural spread assoclated with earainoma of
the parotd gland which lres in close proamity
to the facal and other large nerves, and with
aranoma of the prostate which has a nch
nerve plexus,

However there are other decding factors
beudes pomtion, because mamy cancers which
Tave had access to these vanous structures have
exhibated no particular affimty for them.
Whether or not a given cancer i destined to
spread 1n some specific tisue seems to be an
wherent charactensuc of the individual neo-
plam, and 1t 18 1mpossible to predict defimitely
the pattern of spread in the indnadual instance.
The only allowable generalization 1s that strong
peaific tuue hitotropiem is much more likely
to be observed 1n asocation wath the more
hughly imvanve carcinomas whether of basal
*q@amous or other cell type than it is in lem
mvasve neoplasms,

Tt scems probable that both mechamical and
ttntional factors are operatrve m determining
the direction of ncoplastic spread. That there
I oumerous tusue planes in which injected
il:d“ﬂldlﬂlpmdmlmremdﬂyv.hznm

Aot aaues 11 easdly danomtrable, and 1t 1
Dot surpriung that the aame planes should offer
dmunuhed remstance to the spread of some
3;'1“ Hawever it is often along these planes
unt the blood and lymph vessehs travel and 1t

Y be argued that these supply more favorable

nutntive  conditions for neoplastic  growth
Morcover some firm tissucs such as the dermis
would not readily allow pawage of injected
fluids but they often provide a favored pathway
of carcinomatous spread Probably a combina
tion of mechanical and nutntional factors al
ways 13 operatnve but onc or the other may
predominate as determined by the location and
by the charactenstics of the individual neo-
plasm

It may be speculated that the various facton
which are responuble for the invasiveness of
cancer may vary in such a way that one cancer
may tend to prefer one tissue while another
prefen o different tssue The facton which
may condition the invanveness of cancer are
(1) progremive multiplication of cells  (2)
motility of cells (3) diminnhed adhesveness
of cells and (4) tumor metabolites'** Since
progressve muluplication of cells 11 a char
acteristic of all cancers 1t 15 unlikely that vana
vons m this quality would have any great effect
on the sclection of the tisue into which the
cancer invades, However the other three fac
tors concenvably could.

That the cells of some eancers exhibit motility
of an ameboid type can be demonstrated with
fresh preparatrons and with tssue cultures. Tt
15 likely that the greater the motiity of the
cells the greater the invanveness of the neo-
plasm but the question as to whether vanations
m motlity might have an effect on the type of
tisue a given cancer would preferentally -
vade remams to be determined. Sumilarly there
13 evidence that the less the adheniveness of the
cells, the greater the invasveness of the cancer
but just how dmmunihed adhesiveness would
affect the pattern of ncoplastic spread also re
mans to be elucidated by further investigations.
It would seem that cancers which form satellite
nodules due to spread by embolsm through the
skin lymphatcs would be composed of cells
with increased motility and dunimshed ad
hesiveness. However thus 15 surmise as 13 any
attempt to correlate the pattern of spread with
these factors wathout more information than is
now available.

There has been a number of Investgauons
on the effect of diffusable metabolites on 1n-
vasrveness. Followmg Duran Reynals * demon
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stration of a spreading substance 1n cancer
tigsue the possibllity was suggasted that peo-
plastic snvasion might be affected by ths sub-
stance which Iater was proved to be hyaluroni
dase, However Comans group'® * was unable
to find any correlatton between the degree of
invauvencss and the content of hyaluromdase,
In fact, some workers fec! that the hyaluromidase
content of tumnors 1s largely of bactenal ongin.®
However even if hyaluronidase were proven to
augment tumnor invasrvepess, the explanation of
the varatton in spectfic tsuc affimtics atill
would require further elucidatian. Concehably
quanutative vanasons i the hyaturomdase
content could determine what tssue the cancer
would tend to invade and 1t even 15 concervable
that hyaluronidase mught have qualitative van
ants which could accomplsh the same thing

It has been demonstrated that the adhemon
of cells to onc another 1 dependent upon
shghtly soluble calaum compounds which can
be removed 10 vitro by means of calaum foang

compounds such a3 sodum atrate. It o con-
cervable therefore that cancers might produce
a diffusible metabolite which could 1ncrease m-
vauvenen by virtue of an abbty to fix calaum.
If thur could be proved 1t mught be posible to
go further and correlate quanttative levelr of
this substance with the selection of host frsucs.

Although 1t 1 dufficult to cancerve of plau
tible mechanums to explun why one cancer
prefers to mvade one type of tiwue mther than
another the fact remarns that such tisue prefer
ences on the part of some neoplasm do cxast.
Other cancerns have po defimite tisue affimbs
and yet they also may invade w an arregular
and unpredictable manner Regardlews of how
these silent” extensions develop 1t 15 mportant
that their frequent occurrence be apprecated
by cveryone who treats patients with cancer
‘The cver present possibility that these exten-
tons may occur 18 the chief reason for the de
velopment of the chemosurgical techmc wath 1t
mucroscopic control of excinon,
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PART 11

BENIGN TUMORS AND PRECANCEROUS LESIONS







CHAPTER 22

Benign Tumors of Epithelial Origin

NUMBER of bemgn epthelial growths

of etther neoplastic or nevord nature are
cormmonly scen in a chemosurgery cinie Baing
benygn and uwsually well demarcated from the
surrounding tissues, these lesions often are most
expeditowsly treated by sunple exasion and
suture or by exclsion and cauterization with
dichloracetic acrd. However the microscopic
control afforded by the chemosurgical method
occancnally 1 useful, This group of tumors 1s
derved arther from the surface epidermys or
from the skin appendages which include the

schacrous glands, the sweat glands, and the halr
follicles,

Nevis Verrucosus

Thus papillamatous lesron usually s present at
buth but over the years it gradually enlarges
and becomes more deeply pigmented  Since
malgnant change is rare, removal usually 1s
for the sake of appearance  Histologeally
the tumor is eomposed largely of epithelum
which 15 thrown up in papillomatous folds.
Usaally most of the melamin pigment 1s in the
l::ll 1;117 of the eprdermus, Occasonally there

y associated

iy pigmented nevocellular

Although the lesion may be conmderably
vated it usually s superficial. Therefore con-
“Mite exanon under local procaine anes-
thena followed by lght cautenzation with

aad is ad
s ot b et T ot e
becawse the white color of the cautenred
;l:hdmm contragty with the graysh color of
Qutenred fibrous tissues. Removal may be
Smed out 10 conservatively that if hars are
M'mtheltdunumaybcfaxﬂ)lcmpm

serve the bottoms of the hair follicles and thus
avoid a bald spot (Fig 168)

Nevus Sebaceus

Usually present at birth or at an early age
this neverd abnormality of the scbaccous glands
tends to occur singly on the scalp face or ehe
where as a slightly clevated yellowssh placque
with a smooth though furrowed surface Histo-
logically the lobules of glandular tissue arc
hyperplastic and the decay to fatty detntus 1o
the center of the lobules 15 less 1n amount than
In normal sebaceous glands

The abnormal tissuc 1 sufficrently readdy
visualzed to give asurance of complete re-
moval by extiwon and cautenzation with di
chloracetic aad. If there is any doubt as to the
diagnoss, frozen sectioms should be made
Rarely 1s there asocated basal or squamous
cell carcinoma but when there 15 chemosurgi
ca] examon 15 indicated

Senile Sebaceous Nevus

These leuons commonly occur on the face
after the age of forty as mmall nodules or
placques with flat or umbilicated surfaces. Upon
blanching with pressure the tmsue 13 cream
colored as contrasted wath the pearlv color of
basl cell carcmoma. Histologically the leuons
are composed of sebaceous glands which are
indistinguishable from rormal glands except for
the hvperplasma.

Removal 13 by exasion followed by cauten
anon with dichloracetic aad. There 13 no need
for microscopic confirmation of the complete
ness of removal becawse the hyperplastic glands
are readily visualzed on the cautenized sur
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Fig 168. (A) Nevs verrucomn. Several similar lesions had been present on the top of the head smee
birth but mmnce they were unnoticeable under the hair the patient did pot want them removed. (B) Heakd
learon, The bottoms of the har follicles were parposely preserved in order to avold a bald spat.

Fig 169 (A) Rhinophyma. After the hyperplasic and cystic masses were pared ofi hemostans was secaced
with dichloracetic acid and squares of mnc chloridesmpregnated goure squares. (B) Omamulation twue
after separation of the canterized tmyue. {C) Healed lesion after two Toonth

face. Frozen sectioms may be made if there 13
doubt as to the diagnoss.
Rhinophyma

Thu conditon 11 a form of rosacea with
extreme hyperplaua and hypertrophy of the
schaceous glands and the surrounding fibrous
and vascular tsier. The bulbous mases of
tumse may be pared off and hemostasts sccured

with dichloracetic acd and nnc chlonde fire
frve unpregnated ganze squares (Fig 169) In
some cases excimon followed by plastic repas?
may be preferable.

Other Tumors of the Schaceous Glands

Othcrmbaccomghndnmoﬂwr_hnldﬂ
ccous adenoma, and nevus epithehomatosis
xbnceummmmmme}umwh}chhlw
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not yct come to the attenuon of the author
However the technies outhned in the preceding
paragraphs dhould be appheable

Syringoma or Syringocystadenoma

These tumors of the sweat glands often are
multiple but may be ungle In the latter cvent
the nodule may resemble bawl cell caranoma
cimally (Fig 170A) However, the histologic
picture is diagnostic. In the dermus there are
numerous small cysts hined with a double layer
of small cpithehal cells denved from the ducts
of swrat glands of either eccnine or apocnine
type. The cysts may be round or oval or they
may he clongated forming structures shaped
like a2 comma Numerous slender strands of
mall cells also may be present.

The well demarcated lesions often can be
conservatively  exased and  cautenired  wath
dichloracetic aad. However 1n some cases the
skender strands of epithehial cells may spread
further mto the surrounding dermms than would
be expected from the chnical appearance When
this possibility 1 suggested by the microscopic
appearance of the frozen tectioms chemosurgi
cl exanon may be advisable to assure complete
removal (Fig 170) Occasmonally there 15 as-
waated basal cell careinoma in thu cvent
chemosurmical excinon u 1ndicated

P 170
<l exaimon. The

Syringocystadenoma Papilliferum

This is a sweat gland nevus which occurs
singly or 1n groups in arcas of intense perspra
tion Microscopically the sweat glands are cystic
n places and there are walli like papillomatous
projections nto the lumens There usually 15 a
mild inflammatory reaction with infiltration of
plasma cells, The nodules may be excised and
cauterized with dichloracetic acd

Vulvar Hidradenoma

This tumor apparently onginates from the
apocnne glands of the labia majora or labx
minora  Microscopically 1t 1 composed of
reticulated cords of epithelial cells The lewon
may be removed by excuston followed either by
suturc or by cautenzatdon with dichloracenc
acid Chemosurgical treatment s needed only
when there 13 doubt as to the completeness of
remaval

Mixed Tumors of the Sweat Glands

These tumors closely resemble the mixed
tumors of the salivary glands and although they
are benign troublesome recurrences may de
velop 1if removal » incomplete. For example,
one of the nuthor s pauents had a muxed tumor
which had recurred on the cheek after surgical
exaswon elsewhere and had extended into the

(A) Synngoma which resembled basal cell carcinoma chmcally (B) Granulation tissue after

syringoma extended 3 mmu further into the dermus at the Infenior edge than

*s expected from the clinscal appearance. (C) Healed lesion. There was no recurrence after ux years.
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floor of the nasal cavity Chemosurgery with ats
miucroscopic contral proved very valuable in
deternunmg the exact extent of the neoplasm
whuch had spread farther than indicated by the
clirucal appearance. There was no cvidence of
recurrence after three years.

Cylindroma

Thrs bemgn twmor usually » multple and
may involve large areas of the scalp giving nse
to the term  turban tumors.” However cylin
droma may occur sngly as it did in one of the
author’s patwents, In ths case the tumor was
on the forehead at the hair line. It was chemo-
surgically excised and there was no recurrence
or further tumor development after three years.
Since turban tumors usually develop 1 young
adult life and grow sowly to conuderable ure
thar removal at an early stage 11 advisable

Whether this 15 done by excmon and suture, by
exciuon #nd cautenmation with dichlomcetc
acid or by chemosurgical excrson depends upon
such factors a1 sze, location, and sharpness of
demarcation. Microscopscally these bengn tu
mors resemble basal cell caranama but there 5
a chamcterishe hyalmired connecine tssue
membrane around each clump of cells.

Trichoeprthelioma

As the name implies, these tumors are of hur
follicle omgm. Other terms for the disease are
muluple bemign cystic epithelioma and epthe
loma adenodes cysticum. As these descriptive
terms mndicate  these neoplasms are benign,
multrple, adenoid, and cysoe i mature They
usually appear at puberty and grow slowly to
form dusfigunng nodules on the face, scalp and
neck (Fig 171) The estent of the well

Fig 171
togs. (B)

of lemons

(A) Trchoeprthelomas 1n such large mumbers that removal had to be
A 4.

carrled oat in several mt

1y after removal of twenty-clght [enons by exclsion and aauter

ation with dichloracetic acid. A total of 115 lenons had been removed In five sithoge. Several moee aer
mewvrcrcq’mrtdludlmim\enﬂoflhcmmm
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demarcated tumony 18 readily determined Iy
grow cammation after examon and cauterza
ton with dichlomectic wad A magmfying
loupe ards viwalmauon and asures complete
removal. The tumont mav be w0 numerous that
the removal of two or three doren levons at
each of several mttings may be necewany If
malgnangy 18 suspected  frozen sectiony are
made 1f basal cell carainoma 1s found ay st s
on rare occauons chemosurgical treatment as
mstituted.

Calafying Epithelioma

These bomy hard, sharply  arcumeribed
tumors m the deep dermis and subcutancous
fat apparently develop from embryonie rests
of emthelial cells which have a tendency to dif
ferentiate to keratotic hair cells. Following the
retrogresuve  metamorphosts of the epithelal
elements, calaf or cven ossfication takes
place. Seme of these tumors have been chemo-
sagaally removed to rule out mahgnant dis-
ease. However mince they are herently benign,

sarpical excmon often 1s the treatment of
chotee.

Preadoepithehomatous Hyperplasa
Though not a true neoplasm thu type of
byperplana may clowcly simulate squamous cell
Qremoma both clinically and microscopreally
The condition may occur {n chronic granulomas

such ag rododerma lupus vulgans
and blastomyeony, It may develop at the edges

of chronic ulkeers such as occur in old burn
«cary or stass ulcert. The so-called “self healing
squamous cell carcipomw™ or kerato-acan
thoms are thought by Allen® and others to be
merely pscudocpitheliomatous hyperplasia oc
curnng 1n epidermal anclumon  cysts  or
coalescent comedones

The microscopic findings include irregular in
vasion of the dermus by epidermal cell masses
with pearl formation and numecrous mtoses
However the squamous cells remain well dif
ferentiated and they do not exhibit indmidual
cell keratimzation or nuclear hyperchromasa
tuch as occun 1n squamous cell carcinoma.
Moreover there 15 invasion and destruction of
the hyperplastic cpithelal downgrowths by
lethocytes to a greater extent than ordinarily s
seen I carcinoma.

Numerous lesions mn which pseudoepthe
liomatous hyperplana was present have been
removed chemosurgically In some cases the
lesions were removed m order to rule out car
anoma in others the purpose was to remove
a precancerous lenon while m others the ob-
Ject was to ehminate a chromic infection which
had imuated and perpetuated the hyperplana
Since the conditton 15 berugn, smple excdnon
followed by cautennzation wath dichloracetic
acid may suffice but when there 13 doubt as to
the exact extent of the hyperplasia or the
imtiating infectious process or when malig
nancy u suspected the rmucroscopic control of
the chemosurgical method 15 useful.

Bezlen Tumors of Eputhelual Ongn



CHAPTER 23

Benign Tumors of Connective
Tissue Origin

LTHOUGH most bemgn tumors of con-
nective tissue ongin can be removed
setisfactonly and relubly by ordmary surgical
means, there are occanonal ledons for which
chemosurgical technres are advantageous For
example the neoplasm may be so Jocated that
excmon with a satufactory margin s difficult
to accomphsh, or the periphery of the neo-
plaxm may be difficult to outhne gronly despate
the benign nature of the tumor or there may
be doubt as to whether the tumor 13 benugn or
malignant.
Fibroma

Fibroma of a truly neoplastic nature 1 un-
common 1o the skin but 13 more common 1n the
underlying fibrous tissues. Removal 15 advisable
mance the tumor may grow progresmvely and
lead to masses of troublesome ure. Furthermore,
fibroma occasonally leads to sarcorna (Fig
155) Lemons which are well arcumscribed
urually are best removed by excwmon and
suture However poorly defined letions 1n some
locations may be more certanly and more con
servatively removed by means of the chemo-
surgical method.

Dermatofibroma and Hntiocytoma

Since the hntocytes of the hntiocytoma ap-
parently mature to form the fibroblasts of the
dermatofibroma, the two tumors are conndered
together That there 11 some duagreement as
to the nature of these tumony 15 indicated by
the vartety of terma such as scleromng heman-
goma (Gross and Wolbach) nodular subept
derpua]l  fibrons  (Michelson) and  fibroma
nmplex (Unoa) Whatever therr hntogencsn,

these growths rarely show progremrve growth
They grow to a certain sze and then remam
stationary or get smaller They are most
common on the extremittes but may develop
on the trunk ar clsewhere. Ususlly they are
smmall  firm, graysh-brown, slghtly elevared
nodules but they may be deprened below the
skin surface There may or may not bc 2
hustory of trauma. Microscopreally the dermato-
fibroma 15 composed of fibroblasts with spmdle
shaped nucle: and scant cytoplasm while his-
tiocytomas are made up of fibroblasts and
hustiocytes. The latter have ample pale cyto-
plarm and ovoid nucler. The pigment dutributed
through the tumor 13 hemondenn. There n no
encapsulation. ‘These lessons necd pot be re-
moved unless they are commetically undessable
or unless they exhibit progremmve growth. Often
wrgical exasion snd suture can be carred
out readily The lemons have been chemo-
mrgicaﬂya:dxdm:zvﬂ-:ldozmanmdx
no mstance of recurrence. In the occasonal
case 1 which the clincal appearance suggests

preferable to wide surgrcal excmon berause of
the leson proves to be benign, removal may be
conservattve whule if 1t proves to be melapoms
chemosurgical excusion may be continued uptit
an sppropnately radical level is reached.

A considerable number of tumoa of com-
ntcuvcnmxongmhlvcbecnrm)mrdmthc
Chemosurgery Clime.  Some  were removed
surgrcally while sixty-two were removed chemo-
surgreally In the latter group there were f;u:

T ly growmg fib thirty-one
gocﬂymmu and twenty three deromatofibromas.
In additron, four neurofibromas were remaoved
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from patients suffenng from neurofibromatesis
(Von Recklinghausen s diserse) There were no
Lnown recurrences of amy of the tumons but
snce these conditions are bemign no effort
was made to observe the patients for an ex
tended penod

Cutancous Tags

Small, soft nodules which frequently become
pedunculated often are observed in the axillae
on the neck, on the eyclds and elsewhere on
the slun of mdivaduals over the age of thinty
These are merely outpouchings of the shin.
Usually the eprdermis 13 normal but occasonally
the apex may become hyperheratotic The leslon
may become inflimed as a rosult of abrasion
and mfection. Usually the pedunculated lesions
arc readily smipped off with scissors without
local anesthesia, Only of the lesons are large
are sutures or cauterization of the base neces-
sany If the lesions are sesnle cautenzation wath
dichloracetic acid 13 adequate unless the lesion
n too thick 1n which case excrston and suture
or e amion and cauterrzation with dichloracetic
aad may be preferable Microscopically con
trolled chemosurgical excision 18 unnecessary

Kelods

The fact that postchemosurgical wounds
unally epithelze rapidly with resultant soft,
tmooth scars suggested that the chemosurgical
method mught be useful for the removal of
kelmds. As 1t has turned out, the results are
good 1n the treatment of the hypertrophic scans
which rerult from unusual imtation of the
wound during healing but in the treatment of
troe kelowds, such as may result from trivaal 1n
Junes 10 some individuals, the end result ususlly
B no better than the onginal keloid.

Any wound which develops exuberant granu
baton ugue dunng the counse of healing 1s
likely to develop hypertrophic scars. Exuberant
Ernmulation tusuc may be produced by any
wource of imtatson such as infection or the
Presence of a forergn body A number of ex
imples may be ated. In sveral cnses, the
Patients had excemve scans from the imtavon
Produced by low grade infection dunng the

of furuncles. In another there was an

cxceswve scar from a granuloma pyogenicum
which finally healed after a long delay In
still another the excessive scar apparently was
the rosult of imtation of hais growing from
the adjacent skin and protruding into the
granulation tissue One patient had an excesuve
scar around a small fragment of stecl In
another excessive scar scemed to be a result of
the rritation produced by deposits of caleiurm
old thermal burns In all these cases the chermo-
surgwal removal of the execanive scar led to
improved scarx.,

On the other hand a patient with true
kcloids following furunculosis developed the
same amount of kelord within a few months
after chemosurgical exasion Simularly a patient
with a true powt traumatic keloid on the helx
of the car suffered a recurrence after chemo-
surgical exasion In such cases, chemosurgeal
excision should be followed by imadiation with
radium or filtered roentgen rays to retard the
proliferation of the fibrous tssue Irradiation
should be delayed for two or three wecks after
complete cpithelation and should be ad
mumustered 1n small repeated doses. In casc
there 15 2 question as to whether or not the
patient hay a tendency to form true keloids,
the wrradiaton may be delayed until there 1
begmning elevation of the scar Ordinarily
chemosurgical removal of keloids 18 not -
dicated for lesions that can be surgically excised
and closed with sutures, but the method 1
useful for lemons which canpot readily be
closed pnmanly as exemplified by the Lelod
of the helix of the ear just mentioned

Microscopic gwdance of the excamon of
hypertrophic scars and keloids 13 unneccessary as
the amount of nmme to be removed may be

Judged by the gross appearance and cormstency
of the tissue

Osteoma

Sinee the chemosurgeal technic can be used
to microscopically determine the nature of
oneous hissues the method 1s useful for the
removal of osteomas in certain accessble loca
tions (Fig 172) The layers of fixed bone can
be removed with a chusel or rongeur and micro-
scopie sections made to determune the level at
which normal bone 1 encountered The final
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layer of fixed bone usually separates from the
underlying unfixed bone i approxamately three
weeks leaving a well vascularized surface over
which the skin mapidly grows. Exostoses may
be treated 1n the same manner

As yet no pnmary neoplasms of bones other
than the cranum have been removed chemo-
surgically There 15 reason to beheve h

when there 5 a question of neoplasia anocusted
with the booe formaton,

Chondroma
Chondromas and osteochondromas may blend
nto the adjacent normal cartilage m such an
umperceptible manncr that the mucroscopsc
gurd of the ch gical techme may be

that the method might be useful in certan
selected cases i whuch the benign or malignant
neoplasm s Imited to accessible bony surfaces

Fig. 172 (A) Osteoma of two year's duration with

such s on the tibw, humerus or the bones of
the hands and feet. In some cases the conserva
tive approach which 8 made feasdble by the
chemosurgiaal techmc might ehminate the
necesity of more radical procedures.

Calaific and oneous depouits m the skin and
subcutaneous tmues may anse either on the
bans of embryonal rests (ostcoma cutis) or on
the bass of abnormal conditrons such as thermal
or roentgen scars. Apother source of caldum
depontion 18 the so-called calafied epthelioma
of Malherbe In certamn cases the chemo-
surgical technic may be uscful for the removal
of the abnormal deposits because although the
extent of the caleified timue 15 readily deter
mined grossly the microscopic sections are useful

wseful to determine the exact extent of the neo-
plarm  An eaumple of this was an osteo-
chondroma which mvolved the ear carniages

obstructton

of the ear caral (B) Healed lesion two years after chemosurgical excizon.

The lavers of fixed bone which were removed with a small chisel were sec
tioned to indicate when normal bone was reached.

following removal m this mapner there wab
po evidence of recurrence after two year:

The chemosmurgical techrcs also are usefal
for the removal of arcas of penchondntss which
may produce panful nodular growths on the
car (chondrodermatinis nodularis  chromca
hehels) In such cases prompt healing takes
pllccnftcrmmov‘llnfthcnodulcn}ongmthl
small pellicte of cartilage.

Xanthoma
Most manthomas arc not true neoplasms but
comnt of nodular or placque like collections
of cholesterol fn hrstiocytes within the skin and
subcutancous tsues. The  structures most
commonly mvolved arc the eyehds (xanthoma
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palpecbrarum or xanthelasma) In this location
the method of removal depends on scveral
factors. If the eyelids are not deeply pigmented
the mmplest means of destruction 1s the simple
applcation of dichloracetic acid or a saturated
solution of tnchloracetic acid Accurate applica
tion of the aad it accomplished with a sharp-
pointed cotton upped applicator 1f the placque
is too thick to be adequately penetrated some
of the cautermed tssuc may be cxased and
another application made Larger lesons may
be excised under local anesthena and the arca
cauterrzed  with  dichloracetic acid or closed
with sutures, Following cautenzation no dress-
mgt are necossainy  The cautenzed  tisue
scpanates spontancously in a week or 3o after
which mercurochrome 18 applied until heahng
n complete, The scary are barely vaible unkess
the cyelids are heavily pigmented in which case
areas of Lighter color remamn for a long tme
Therefore 1n patients with dark cvelids exasion
and suture unually 1« preferable.

\apthomas 1n other mtes and of other types
are much les common while progresively
growing ~anthomas are rare The removal of
these lewom by chemosurgical recthods
feasible, but the choice of treatment depends
upon factors such as the location, mize, chnical
coune and histologic type In some casex the
conservatm  made possible by the chemo-
sarpaal technie s advantageous  for exasple
mn & patient with a xanthoma on the up of the
mdex finger a good funchonal and cosmetic
result was obtained Simlarly m a patient with
a ranthoma on the tp of the nose the result

Ing scar and defect were unnoticeable “an
thomas exhibiting infiltrative growth may re-
quire microscopically controlled chemosurgical
excrston for assurance of complete removal

Other Tumeons of Mesodermal Ongin

A few lipomas, myxomas, Ieiomyomas and
rhabdomyomas have been observed 1n the
Chemosurgery Clinfe,  Usually these benign
tumors are so well arcumscribed that surgical
exciwion and suture 13 preferable but in some
imtances they were removed chemosurgically
with satisfactory results.

Giant cell tumors of tendon sheaths are really
not true neoplasms but are a hutocytc and
gant ccll reacton to synowitn one of these
tumon was chemosurgically excsed from a
finger with a good result,

The so-called synovial cysts such as commonly
occur on the fingers are not hned with either
synovial or epitheli] cells. Rather they con
ust of a myxmd degencration of the wb-
cutancous tosues. Good results ususily are ob-
tamned by unroofing the cyst, removing the
mucod contents and cautermng the 1nude of
the cystic space with dichloracetic aad. By
probmg the space with a small applicator the
exact extent of the degenerative process may
be determuned often the cystic space extends
farther penpherally than expected. Care should
be exercsed not to apply too much of the acd
because this might lead to damage of the
underlying joint structures. If the lemon recurs
the treatment may be repeated.

Benugn Tumors of Connective Tissue Ongin



CHAPTER 24

Hemangioma

HE chemosurgical technics are useful o

the treatment of hemangiomas of several
typer. Microscopic control of excinon 18 un-
necexsary because the hemangiomatous tissue
13 readily visualized grosly snce the blood in
the vesscls becomes black when acted upon
by the fixatne chemicals while the surroundmg
fibrous tissues become a contrasing white.

Nevus Vasculosus (Strawberry Mark)

This 1s the hemangioms most commonly
treated chemosurgreally The technic vanes
according to arcumstances. In some cases it
may be cxpedient to apply dichloracetic acid
and zmc chlonde prior to the excizon of the
fint layer of the hemangromatous tusue, This
chemosurgical technic allows excellent voualiza
tron of the hemangiomatous tssue and may be
advmable where the greatest posible degree of

" Py #F
s

comervatsm n desired, a3 for example, 1n a
patent with a hemangioma of the hebix of the
car (Fig 173)

More rapid removal may be accomplished,
however by the excinon af the peoplasm under
local anestheus followed by cautermzation with
drchlorscetic acid  The chemeally treated
tissues usually exhibit a mtwfactory contrast
between any rewdual hemangoma and the
surrounding  fibrows tsues. If & focus of
hemangioma 13 obsenved to permst, another
layer 13 excised from that area and the tisues
again are cautenirzed. Ths procem 13 repeated
until all of the b g hay been d
(Fig 174) The entire procedure 15 completed
1n one mtang hence there 11 po need to keep
the ninc chlonde fixatrve 1n place for prolanged
periods. Thrs is an advantage mn mfants who
mught scratch off the dresng and carry the

Fig 173 (A) Hemangioma in a boy fve years old. It had contimed to grow

despite treatment with admum. (B) Gramhtion tissue after chemosurgical

nndun.On}yn.lmdcrnﬂpnfnnﬂ:gehadmbcmwwd.(C) Healed lenon
three years Iater
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fixative awny from the site of appleation with
consequent reduction 10 penctration and pos-
sible damage to scnsitive neighbonng structures
such as the eyc.

In cases n which there has been conuderable

A

in order to defimtcly determine whether or not
any of the hemangroma remains.

Following removal of hemangiomas from the
face and other regions the scars ordinanly have
a satsfactory appearance The scars on the

4

B

Fig. 174 (A) Hemangioma n an Infant four months old. The lesion was

excised under
acid. (B) Healed 1

} Hemangioma, cavernous

Fig 175 (A
G 1 tissue after ch

bleeding during exaision the blood may make it
&ﬁc\d:muﬁmhubcmmp\m
In thy dreumstance the application of the mine
chlonde fative for an hour or so males it
pomible t0 remove a thin layer of fixed tisrue

local anesthenia and the area cauterized with dichloracetse

esion after one year

T 6 pey in an infamt four months old. (B)
B _uhadslun_ (C) Healed lemon eight months
ter

scalp are devesd of hair but the contraction of
tlt;;)lurrcducu the nze of the bald spot (Fig

Although most hemangiomas are seen in
nfants and children, those which nvolve the
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vermilion borders of the lips are faurly commonly
encountered in adults. These need not be re
moved unless they become cosmetically ob-
Jectionable  show rapid growth or become
uleerated. Usually the soft, comprenible tumors
of dark red or blush red color are readily

struction 1n children hence their removal may
be mperative. In one case however the tumer
continued to enlarge after repeated attempt
at removal with the endotherm kmife, and
destruction with radmum needles and radon
sceds m another chnte. Accordmgly chemo-

=7
[
J

Fig 176. (A) Hemangioma which formed a soft, blue man on the lip of 2 waman scventy years old. (B)
Granuladon tisme after chemonmgical excsion. (C) Healed lesion. There was no recurrence after nme
yean,

P! S

G G AT . .

A SHIRETY
A

Fig 177 (A) Ulcerated and infected hemangioma which resembled carcinoma

clinfeally It had pot om-
al exasion. (C) Healed

proved appreciably after dium tr {B) G

timue after ch

lesion. There was o recurrence after five years.

recognoed  chimucally  (Fig  176)  However
when they become ulcerated and infected they
may be mntaken for carcinama (Fig 177) In
either event the commetic results followmng
b cal are 1
Hemangiomas or “juverule angiofibromas
of the nasopharynx can causc dmtresung ob-

surgrca rm)mﬂoftbehrgtmln\\udmtd
wt_ow{ngmthcrchuwm«lcu:ﬂbﬂltyo‘thc
nmormchycnafﬁmdmcwldnotbc
excised In the usual manoer therefore  the
foative was applied and each layer of fixed
fresue was allowed to separate spontancously
Bythnmcammehxgemmmd.!mtnd
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after mx months of intermuttent treatment and
there was no recurrence after seven yearn,

Hemangiomas in the vagma or in the viamty
of the urcthra (urcthral caruncles) may be ex
cised under Jocal anesthema the arca cautenzed
with dichloracetic acd and o necesany, with
anc chlonde fixative. Lesions around  the
urethra may require the wse of an indwelling
catheter while chemosurgical treatment 33 under
\\1"

One hundred patents wath hemangiomas
have been treated with the techmes described
sbove The number of lesions in the vanous

A

the treatment of hemangioma. For example
some Icuons may be so located that surgieal
excinon with closure 13 preferable while others
may be more suttable for injection with sodium
morthuate or other scleroving agents. In sull
others radium or roentgen therapy or freezing
with solid carbon dioxide may be indicated
Hcmangiomas vary so widely that 1t 1s desirable
to have avalable a vancty of modahties from
which to choose the most suitable treatment for
the individual ease Occasionally combinations
of the diffcrent types of treatment may be
uscful Hemanglomas of infants not mfre

Fig 178 (A) Nevus flammems with angiomatoun nodules in a man twenty two years of age {B} Granula
tion trme after chemonngical excimon. (C) Healed lemon after two

utes were as follows  face, scalp and neck,
thirty three nosc aght ear two eyelids, five
extremities and  trunk, twenty five mouth
three  labum majus one and hps, twenty
three. The h were erad d 1
20 ol the patients except in four who had
lcnmuohuchlnrgcnzethnrcmovnlofmﬂy
part of the tumor was mdicated. Most of the
vascular tumens were clasnfied hustologically as
capillary or caprllary-cavernous hemangiomas
but several were clasufied a1 cavernous heman
gramas. In some cases the proliferation of endo-
thelal eclls overshadowed the difated capilfanes.

Chemosurmcal technies are not mtended to
be med te the exclunon of other methods for

quently dusappear spontancously by the age of
sx or seven years. Thu is espedally likely to
occur if the tumor has exhibited actve growth
dunng the first few months It is justifiable
therefore, to reassure the anxious parents and
to await spontancous regression i cases 10
which the removal of the lemon 1 likely to
leave a scar which 13 commetically or func
tionally objectionable.

Nevus Flammeus (Port Wine Mark)
Patients with this hemangioma 1n amsociation
with angiomatous nodules have been treated
chemosurgleally with satdactory results (Fig
178) However, the method is useful only n
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lenons of moderate nze because the scar forma
tron following the removal of large lewmons
would be obpectionable.

Nevus Araneuns (Sprder Nevus)

Thu vascular nevus may be treated either
by the apphcation of dichloracetlc acid and
nnc chloride to the central artery or by the
excumon of the tip of the vesse]l under local
ancsthesta following by the application of d-
chloracetic acad on a pomnted cotton tip ap-
plicator The capillaries which radiate from the
central feeder vessel need not be removed
because they collapse as soon as the central
artenole with its abpormal pressure 1 elim
mated That there is artenal pressure in the
central vesse] 13 mdicated by the spurting which
often occurs when the tip of the vemel is
excsed. Since treatment may be very con
scrvative the resultant scars usually are prac
tically invisible,

Senile Angiomas

These xmall bright red macules or papules
which often oceur on the trunk, face and other
areas of the dan of clderly people may require
removal if they are subject to trauma or if they
become cosmetically objectionable Smce they
arc completely bemgn, very comservative re
moval 1 adequate, This may be accompluhed
either by examon under local anesthesa with

cauterrzation of the base with dichlorzeetic
or 1f the Jesion 1 small, by cauterzatron
dichloracetic acad without prior excmion,

Glomus Tumors

These arc painful nodubes composed of b
plastic tisue of the neuromyoartenal gha
which are neurovascular structures at the |
tion of the skin and subcutancons tn
Usually excluon and suture n the me¢
of chorce. In one instance however a gl
tumor was chemosurgically exased from
lower leg with a satifactory renult.

Lymphangioma Circunmcriptum anc
Asoanted Hemmangioma
Lymphangioma and hernangtoma occaso:
occur 1n asocation with cach other In
patient thrs conditton affected both rdes o
bate of the tongue. A satsfactory result
obtained by excinon of the angromatous t
followed by cauterization of the basc
dichloracetic @cid By the same techn
placque of lymphangiama circumseriptum
1ts characteristie “frog spawn” appearance
removed from the dorsum of the tonguc
young boy The extent of the lymphangioma
tusue 13 readily observed grossly after cautel
tion of the base with dichloracetic acid he
complete removal 1 assured without the &
fice of adpcent normal tissues.
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CHAPTER 25

Pigmented Nev:

IGMENTED nevt are of four mam types

intradermal, compound junction and hlue
Th clamificavon » of smportance from o
therapeutic standpoint because intradermal nevt
practically never undergo melanomatous change
while junctron nevit commonly do Compound
and blue nevi on mare occasons also may be
come melanomatous especially i subjected to
tauma or wntation. In the present scnies of
452 leswons the nadence of the vanous types
of nevi was as follows ntradermal nei, 847
per cent junction nevy, 5 8 per cent compound
nevy, 5.8 per cent and blue newt, 16 per cent.

Intradermal Newv

The most frequently encountered nevus 1s the
common mole which 1t termed the intradermal
oevin because the nevus cells are atuated n
the dermu (Fig 179) Charactenstically the
lnon 1 a more or less elevated nodule or
placque which usually 15 brown but which may
be black, pink or flesh colored. The surface
may be papillated and occamonally 13 hyper
Xkeratotic. Small hairs or larger vibnuae often
aye present.

Intradermal newi often are removed for the
sake of appearance or because of flammatory
changes produced by the rubbing of an artcle
of clothing such as a belt, shoulder strap or
brassiere. Dot infrequently they are removed
because they are subject to repeated trauma
such as may occur while thaving or while
combing the hayr

New which defimtely have the chnweal ap-
paanance of the intradermal type and which
fave not undergone changes such as mflamma
ot uleeraton, sudden enlargement or change
N pigmentation may be removed by any
modality that gives reasonable amurance of

complete eradication  In the Chemosurgery
Chme such lesions ordinanly are simply excued
under local ancsthena and the wound cautenzed
with dichlomcetic acd  When coane vibrsae
arc present they should be removed by clec
trolyns prior to removal of the nevus If the
nevus s located in an area where exasion and
closurc with sutures may readily be accom
plshed ths may be the method of chotce also
ths often 1 the preferred method when the
Iesions involve the skin of the upper ip or the
antenor chest where there » a greater tendency
toward excesnve scar formation. There prob~
ably 18 no danger in partial removal of intra
dermal nevi but nevertheless an effort should
be made to remove all of the nevus. Gross
visualimtion 1 facilitated by cautenmtion of
the surface with dichloracetic aad. Micro-
scopic control of extision 13 not mecesary
although a froren section ordinanly is made
to elmmnate all doubt as to the diagnosis

Newi which have been imtated or traumatized
or which have undergone some recent change
always should be exarmuned microscopically
preferably by frozen section so further chemo-
surgical treatment can be carned out im
mediately 1f any involvement of the dermal
epidermal junction 15 found. Microscopic study
also 13 indicated 1n cases 1o which there 13 some
doubt a1 to whether or not the lewon 1 purely
of the mtradermal type.

If juncton nevus m demonstrated m the
vertical microscopic sechion it 13 advuable to
asmure complete removal by the we of the
microtcoprcally controlled excamon afforded by
the chemosurgical technie

After excinon and cauterization or excalon
and chemosurgical treatment of nevi the leston
13 left open. If the wound 1 large or m a

Figmented Nen
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Fig 179 Photomicrograph of ntradernul nevor,

R o Canundac SR S

Gmnhnoumnnfmchmamdaladdm(C)Hnltdltﬂm-

F'g. 180. (A) Intradermal pevaa. (B)
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nt arca it may be covererd with a dny
In one to two wrrhs the cantenred
sarates and healing 1f not already com
ikes place shorth  Mereurochrome 1y
to the wound to provide a protective
ntil epitheliration {s complete  The
usally remun depressed below the skin
Tar a few weeks after which they grad
tten out and assume the appearance of

A

was all that was nccessary The cosmetic results
in general were satisfactory (Fig 180} In some
locations such as the forchead, the cosmetic
results following chemosurgical removal of large
nevi compared favorably with the results which
might be cxperted from exciion and plastic
repair (Fig 181)

In scvera) cases basal cell carcinomas were
oberved to have developed 1n association with

Fig 181 (A) Intradermal nevin. (B) Healed leslon.

mmal son. Rarely dotr excessive scar
»but m patients with a kelmd tendency
on may become shightly elevated in such
Zcision and subsequent madwvoen with
:;.T roentgen rays occamonally may be

hese methods over 400 intradermal nevi
tmoved. In no case did melanomatous
" fupervenc In a few cases flecks of pig
'ppeared in the scar but these were 50
hat cauterization with dichloracetsc acid

wmtradermal nevi. In one case there was an as-
sociated squamous cell carcinoma The treat
ment of such lesions 1 the chemosurgical ex
cnon of both neoplasm.

Junctron Nevi

Less common than intradermal nevi, junc
tion nevi are much more important from a
preventive standpoint because of the relatively
high incrdence of malignant melanoma 1n these
lesions. Characteristically junction neva are flat

ated Newy
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cro H after chemoturgical excisdon, (C) Healed
ph ¢ proliferative activtty in the nevas cells at

the dermo-cpldermal Junction,
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or shightly clevated smooth  hawrless placques
which usually are either brown or brownuh
black but which may be slate blue or blurh
black (Fig 182) Often there 13 a history of
recent enlargement  ulceration or increase o
pigmentation

Because junction ncvi may undergo melano-
matous change chemosurgical exaision 18 in
dicated not only to asure complete removal
21 determined microscopically but alw to safely
detect any powible arcas of incipient melanoma
If meclanomatous changes are obwrnved  wider
removal 18 indicated a3 described in the chapter
on melanoma.

Chemosurgical excmion of 34 junction nevi
was cartred out with no instance of recurrence
or development of melanoma at the pnman
nte. In one case however a growing lesion
was chemosurgically excised from the foot and,
although there was no recurrence in the pnmary
nte the patient developed metastatic melanoma
m the grom. Apparently melanoma already
had ansen 1 the junction nevus but it was
med m the microscopic sections. Thus case
emphasizes the mmportance of the studv of
numerott microscopic sechions through vanous
parts of juncuon new: n order that wide re-
moval of the pnmary lenon and posubly dn-
wcton of the regional nodes may be carmed
ont 1f melanoma 15 demonstrated

Compound Newvr

According to Allen* 12 per crnt of new
which have the chiieal appearance of common
moles show micrascopie evidence of some de-
gree of junctiomal imvolverent. In children the
figure may be as hugh as 90 per cent™ Such
mola are termed “compound” nevi because
both sntradermal and junctional components
tre present. It 1 probable that most supposed
mstances of melanomatous change i common
moles actually were melanomas which arose 1n
cormpound nevi. Hence, when a mole 1 subject
to chronie imtation or trauma the safest counse
B 10 amume that the nevus 15 of the com
Pound type and to take measures to assure
complete removal This may be done by exc-
Ing the nevus, cautermng the area with di
chioracetic acid and making a froren section
“f!hcumcdm If mcroscopic ex

amunation  reveals compound nevus, chemo-
surgical exenlon s carnied out to make surc

that all of the nevus has been removed

Bluc Nevi

The chief sicnificance of the bluc nevus 1
that 1ts clinical appearance may suggest mabg
nant change Careful attention to the history
usually will reveal, however that there has
been no noticcable change 1n the appcarance
such as occurs i nevi undergoing melano-
matous change Chamcterstcally the blue
nevus i3 a smooth haitless, flat or shghtly
clevated lesion of slate blue eolor

Inasmuch at blue newt rarely undergo
mclanomatous change their removal usually 1
unnceessary However 1f there 13 doubt as to
the duagnons or if the lemon 18 subject to
trauma or if 1t 15 cosmetcally objectionable
removal i3 indicated If there 1 suspicion that
mclanoma may be present, chemosurgical ex
cmon without prelminary surgical removal 18
indicated. However, 1of the climcal diagnoss
clearly 1s blue nevus the letion may be removed
by the most convenment method which often
13 excinon and suture or excrtion and cautermza
tion with dichloracetic acid.

Other Pigmented Lemons

Intracpidermal pigmented nevi melanoais
and other pigmented lesions not contamng
nevus cells occamonally require removal either
for cosmetic reasons or to rule out melano-
matous or premelanomatous conditions. If there
18 any doubt as to whether or not the diagnosis
u melanoma the lesion should be chemo-
surgically exased without prelimmary surgical
removal. Usually however the diagnoms »
farly obvious and treatment either by smmple
exasion and cautermation with dichloracetic
aad or excmon and suture 1 sufficent. For

ple melanotic les on the Lip ususlly
require no more than superfical exasion and
cautenzation with dichloracetic acid. However
a frozen section always is made to rule out
junction nevus or melanoma.

Lentgo consists of brownuh black or black
macules which occur most often on the dopa
of the hands although they are not infrequent

Pigmented Nevi
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cal excimon. (C) Henled

ctivity i the nevuy cells at

surface (B) Gramiation timue after chemosurg
(D) Photomicrograph showing connderable proliferatrve »
¢ damo-epidermal junction.
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or dightly clevated smooth haurless placques
which ueally are either brown or brownush
black but which may be slate-blue or bluh
black (Fig 182) Often there ¢ o history of
recent enlamement  uleeration or ancrease m
pgmentation.

Because junction nev may undergo melano-
matous charge chemosurgical cxasion 1 in
dicated not only to asure complete removal
as determined microscopically but also to safely
detect any possible arcas of inctpient melanoma
I mclanomatous changes are observed  wider
removal 13 indicated as deseribed in the chapter
on melanoma

Chemosurgical exaimon of 34 Junction nevt
wat carned out with no instance of recurrence
or development of melanoma at the pnman
mte. In onc case however a growing leson
was chemosurgically excieed from the foot and
althongh there was no recurrence in the prnmary
ute the patient devcloped metastatic melanoma
i the gromn, Apparently melanoma already
had ansen in the junction nevus but 1t was
mused 1n the microscopic sections. Thiy case
emphasizes the mmportance of the study of
numerous microwopic sections through various
parts of junction nevi in order that wide re-
maval of the primary lesion and powsibly dis-
scction of the regional nodes may be carned
out 1f melanoma is demonstrated

Compound Nevi

Accordimg to Allen® 12 per cent of nevi
which have the clinxcal appearance of common
moley thow mcroscoprc evidence of some de
gree of junctional nvolvement. In children the
figure may be as hugh as 90 per cent® Such
moles are termed compound” nevi because
both intradermal and junctional components
are present. It 15 probable that most supposed
instances of melanomatous change 1n common
moles actually were melanomas which arose
compound nevi. Hence when 2 mole 1 subject
to chrome irntation or trauma the safest course
B 1o avume that the nevus 1 of the com
Pound type and to take measures to assure
cemplete removal. This may be done by excir-
Ing the nevis cautermng the area with i

aad and maling a frozen section
of the excued speeymen If mucrowopic ex

ammation reveals compound nevus, chemo-
surgical cxcisfon 13 carned out to make sure
that all of the nevus has been removed

Blue Nevi

The chief significance of the blue nevus 1s
that its chimcal appearance may suggest mahg
nant change Carcful attention to the history
utually will reveal however that there has
been no noticeable change in the appearance
such as occurs n nevt undergoing melano-
matous change. Charactenistically  the blue
nevus 1w a smooth  hafeless, flat or slightly
clevated lesion of slate blue color

Inasmuch as blue nevi rarely undergo
melanomatous change therr removal usually 13
unnccessary  However of there 1 doubt as to
the dgnons or 1f the lenon 1 subject to
trauma or 1f it is cosmetically objectionable,
removal 1s indicated. If there 15 suspraon that
melanoma may be present, chemosurgical ex
ason without preluminary surgical removal is
indicated. However 1f the chimeal diagnoms
clearly 15 blue nevirs the lesion may be removed
by the most convenuient method which often
13 exasion and suture or excinon and cauteriza
tion with dichloracetic aad.

Other Pigmented Lexons

Intracpidermal pigmented nevi, melanosis
and other pigmented lcmons not contaming
nevus cells occasionally require removal either
for cosmetc reasons or to rule out melano-
matous or premelanomatous conditions. If there
13 any doubt as to whether or not the diagnons
1 melanoma the lemon should be chemo-
surgically exased without prelminary surgreal
removal. Usually  however, the duagnoss u
faurly obvious and treatment esther by mmple
exanon and cautenization with dichloracetic
avd or cxtmon and suture 13 suffiaent. For
oxmple, melanotic macules on the Lp usually
require no more than superfical excision and
cauterzzation with dichloracetic acsd, However
a frozen sechon always Is made to rule out
Junction nevus or melanoma.

Lentigo commusts of brownsh-black or black
macules which occur most often an the dorsa
of the hands although they are not infrequent

Pigmented Nevi
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Fig. 182 (A) Junction pevus which had Incressed i size sixfold fn 10 years. Blusters often had been pro
aton, (C) Healed

duced by the shoes rubbing an the surface. (B) Granulation amsue after chemosurgical ex
Ienon five yeans later (D) Ph I ph showing derable proliferstd activity in the nevus celbs at
the dermo-cpldermal junchon.
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or alightly elevated smooth hairless placques
which usually are cither brown or brownish
black but which may be slate-blue or blush
black (Fig 182) Often there s a history of
recent cnlargement  ulceration or increasc n
pgmentation.

Because junction nevi may undergo melano-
matous change, chemosurgical exaison 1 in
dicated not only to asurc complete removal
as determined microscopically but also to safely
detect amy possible arcas of incipient melanoma
1f melanomatous changes are observed wider
removal 11 Indicated as described 1n the chapter
on melanoma.

Chemosurgical excimon of 34 junction nev
was carmred out with no 1nstance of recurrence
or development of melanoma at the pnmary
ute. In onc case however a growing lesion
way chemosurgically excised from the foot and
although there was no recurrence in the pnmary
ate, the pattent developed metastatic melanoma
m the grom. Apparently mclanoma already
had ansen 1n the junction nevus but it was
miged 1n the microscopic sections. This case
emphatzes the importance of the study of
mnmerous microscopic sections through vanous
parts of junction nev: m order that wide re-
maval of the primary lauon and possibly dis-
scction of the regronal nodes may be carned
out 1f melanoma 13 dernonstrated

Compound Nev1

Accordimg to Allen® 12 per cent of newvi
which have the clinical appearance of common
moles thow microscopic evidence of some de
gree of junctional involvement. In chuldren the
figure may be as high as 90 per cent® Such
moles are termed “compound” nevi because
both intradermal and junctional components
are present. It 13 probable that most supposed
mstances of melanomatous change 1n common
moles actually were melanomas which arose 1n
compound nevi Hence when & mole 13 subject
to chrome imtation or trauma the safest course
B to amume that the nevus u of the com
Pound type and to take measures to asmure
complete removal. This may be done by excis-

the nevus, cautermng the area with d
chloracetic aad and making a frozen sechon
“dtuuy:drpcmm If microscopic ex

amination reveals compound nevus  chemo-
surgical cxcisfon 1y carned out to make sure
that all of the nevus has been removed

Blue Nevi

The chief significance of the blue ncvus 13
that 1ts chimical appearance may suggest malg
nant change Careful attention to the history
wually will reveal, however that there has
been no noticeable change 1 the appearance
such as occurs n nevi undergoing melano-
matous change. Characteristically the blue
nevus 13 a smooth, hairless, flat or shightly
clevated lesion of slate blue color

Inasmuch as blue nevi rarely undergo
mclanomatous change their removal usually 1s
unnecessary However if there s doubt as to
the diagnoms or if the lemon 1s subject to
trauma or if it 15 cosmeucally objectionable,
removal 1 indicated. If there 1 suspicion that
melanoma may be present, chemosurgical ex
asion without preliminary surgical removal 1s
indicated. However of the chnical diagnosms
clearly 15 blue nevus the lesion may be removed
by the most convement method which often
15 exclnon and suture or excinon and cauterza
tion with dichloracenc acd.

Other Pigmented Lesions

Intraeprdermal pigmented pevi, melanons
and other pigmented lemons not contaiming
nevus cells occasionally require removal either
for commenc reasons or to rule out melano-
matous or premelanomatous conditions. If there
1 any doubt as to whether or not the diagnons
1 melanoma the lemon should be chemo-
surgically excued without preliminary surgical
removal. Usually however the diagnoss u
farly obvious and treatment either by mmple
excision and cautenration with dichloracetic
aad or exasion and suture 1 suffiient. For
example melanotic maculas on the hp wsually
require no more than superfical excon and
cautenzation with dichloracetic acad. However
a frozen section always 13 made to rule out
Junction pevus or melapoma.

Lentigo comtuts of brownmh black or black
macules which occur most often on the dorsa
of the hands although they are not infrequent
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1n other exposed areas. Microscopically len
tigmes are charactenzed by acanthens wath the
formatron of thumb-like rete ridges. The pig
ment s Jargely i the basl layer of the epi-
thelium. Rarely, these may develop into junc
ton nevi and occasonally they develop into

218

senile keratoses which may take on actnaty
and eventuate 1n squamows cell carcmoma
Usually removal 1 unnecrssary unless some
growth occurs in winch case extiuon and
cautenimtion with dichloracetic 2cid 15 carried
out.
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CHAPTER 26

Tumors of Infectious Origin

UMORS which depend on the presence
To( an 1nfcctious agent for their growth can
not be consdered to be true autencmous neo-
plasms. Nevertheless, thar cradication usually
depends upon the complete removal of the
tumor along with its contained causmtive agent
To assure complete removal of these lenoms
extaimon and cautermation with dichloracetic
aad usually suffices espeoally if camed out
under magnified vison, but the mcroscopic
control of exanon afforded by the chemo-
surgical techmc occasionally may be desrable,
particularly when there is a question of pos-
sible malignancy

Common Warts

Verrucae vulgares or common warts are 1n-
feetiows tumors produced by a filtrable virus.
Unlesa they are removed completely they are
Bkely to recur Therefore, the first requirement
of a method of treatment 1 that it provide
amurance of complete eradication. Alio the
method should spare the adjacent normal tussues
%0 that the resulting scars are mummal. Further
more, the treatment should not be too panful
aod, of pomible, it should be carned out in one
Vit All of these requirements are met by the
foﬂowmg procedure by which warts may be
exased under magnified viuon.

Local anesthesm is accomplished by inpec
boo of procame hydrochlonde The grosly
vmible portson of the wart 1 extued in such
A manner that a saucerized defect u produced.
The resultant bleeding obscures the tisues and
makes it difficult to see whether all of the wart
has been removed. To stop the bleeding and
render the wart tusue readily recoguirable
throogh a buinocular Youpe the surface of the
Bucerrzed wound 18 cauterred with dichlor

acetic actd  This chamal turns the em
thehial tusues white but the blood in each of
the capillanes of the papllae 1 turned black
Thus the wart tusue presents & white surface
sprinkled with black specks, Wherever any of
thit characterstic tissue remalns another layer
1 exawd and the surfaee again cautenzed.
This 13 repeated untl zll of the wart has
been removed At the penphery the presence
of wart may be manifested by thickening of
the stratum spinosum and stratum granulosum
The thickness of these layers u  readily
ascertained after cautenization of the surface
with dichloracetic acid because these layers
tum  dead white whik both the under
lying dermus and the overlying stratum corneum
presents a grayush appearance Exason and
cautenzation at the penphery also 11 repeated
until the thickness of these layers appear
normal. In some lesions, espectally those around
the fingernnils the penpheral extennon of the
decper portion of the wart may be appreciably
wider than onc would expect from the 1mtl
chmcal appearance of the wart. It 1s prob-
able that this peripheral extensnion 1 the most
common source of recurrence after the removal
of warts with mcthods that do mot provide
such accurate visual control of excisron,

Since warts are automoculable and mnce the
mcubation period of the causative virus may be
nearly a year 1t is derable not only to remove
the 1nitial lesion but to have the patient report
promptly {f new lenons appear Only when
there have been no new warts for a period of a
year can one fecl fairly certam that the virus
no longer inhabits the tkin. Inaidentally the thor
ough cleanung of the surrounding skin and the
apphcation of a virueide such as zephuran 1olu
tion 1 100 to the skin around a wart hoth before

Timons of Tnfectious Ongn
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m other exposed areas Microscopically len
tigine are characterred by acanthoss with the
formaton of thumb-like rete ndges. The pig
oent 13 largely m the baml layer of the ep
thelum, Rarely these may develop mto junc
tion nevi and occanonally they develop into

218
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senile keratoses winch may take on actvty
apd eventuate 1n squamous cell carcnoma.
Unually removal Is unnccessary unlen some
growth occurs m which case extnem and
cauteriration with dichloracetic acd is carrded
out.
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CHAPTER 26

Tumors of Infectious Origin

UMORS whxh depend on the presence
Tof an infectious agent for therr growth can
not be conndered 1o be truc autonomous neo-
plasms. Nevertheless, their eradication usually
depends upon the complete removal of the
tumor along wath sts contained caumuve agent.
To assure complete removal of these lesions
exanon and cautenzation with dichloracetic
aad usmally suffices, especially if carned out
under magnmified vmion but the microscopic
control of exainon afforded by the chemo-
surpical technic occamonally may be denrable,
particularty when there 13 a question of pos-
sible malignancy

Comaron Warts

Verrucae vulgares or common warts are 1n
fectiows tumors produced by a filtrable virus.
Unkess they are removed completely they are
Ekely to recur Therefore the first requirement
of a method of treatment u that 1t provide
asunance of complete eradication. Also the
method shauld spare the adjacent normal tsues
5o that the resuling scars are mimmal Further
more, the treatment should not be too painful
and, if possible, 1t should be carned out in one
vt Al of these requirements are met by the
following procedure by which warts may be
excried under magnified vinon,

Local anesthenia 1 accomplished by 1njec
ton of procame hydrochlonde The gromly
vaible portion of the wart 1 excued in such
 manner that a saucenzed defect » produced.
The resyitant bleeding obscures the nssues and
makes 1t difficult to sce whether all of the wart
bas been removed To stop the bleeding and
Tnder the wart tusue readily recognizable
through a binocular loupe the surface of the
Bucerzed wound 1 cauterized with dichlor

accic acd This chermeal tumns the ep
thelial usues white but the blood in each of
the capillaries of the papillac is turned black.
Thus the wart tusuc presents a white surface
sprnkled with black specks Wherever any of
thu charactenistic tissue remans another layer
15 exasd and the surface agun cautenzed.
Thus 13 repeated until all of the wart has
been removed. At the peniphery the presence
of wart may be manifeted by thickemng of
the stratum spinosum and stratum granulosuwm.
The thickness of these layers Is readdy
ascertained after cautenzation of the surface
with dichloracetic acad becawse these layers
turn dend white while both the under
Iying dermus and the overlying stratum comeum
presents a grayish appearance. Exasion and
cautenzation at the penphery ako 15 repeated
until the thickness of these layers appear
normal In some lesions, especually those around
the fingernails the penipheral extenuon of the
deeper portion of the wart may be appreciably
wider than one would expect from the mnal
clinical appearance of the wart. It 1 prob-
able that this peripheral extenmon 1s the most
common source of recurrence after the removal
of warts with methods that do not provide
such accurate visual coatrol of excruon.

Since warts are automoculable and since the
mncubation pertod of the causative virus may be
nearly a year it 13 desirable not only to remove
the 1mtial lesion but to have the patient report
promptly if new lemoms appear Omly when
there have been no new warts for a period of a
year can one feel fairly certan that the virus
no longer inhabts the skan. Incidentally the thor
ough cleanung of the surrounding skin and the
application of a virucide such as zephuran solu
tion { 100 to the skin around a wart both before
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and after treatment are precautionary measures
which may reduce the chances of antoinocula
uon through needle tracts or abrasons

Ocaasionally there may be some doubt as to
whether a lemion 15 & wart or whether it 15 a
squamows cell papilloma or even a squamous
cell caranoma. In such cases a frozen section
of the exaised speamen should be made. The
charactenstic archutecture of the wart usualh
1 readily dsungunhable from that of the pre
cancerous and cancerous Jeuons the presence
of vacuoles 1n the cells of the pnickle and
granular cell layers of many warts oceasronalhy
provides a helpful differential point.

Flat juvenile warts (verrucae planie juve-
niles) usualh are superfiaal and requre no
more than exasion and cauterira
von with dichloracetic acd. If the warts are
very small, only cautenzation with drchloracetic
acd 18 necessary  Filiform warts may be excised
with 2 knufe or scissors and the base cauterzed
with dichloracetic aced. Venereal warts (condy
loma acaummnata or verrucea accummpata) may
be treated the same as common warts.

Using the techmies described above 162
vorrucee vulgares were removed fram 126
patents with good results o all cases except
for & few 1 which there were penpheral re-
currences which requored further treatment of
the same tvpe for camplete eradicatian.

Plantar Warts

Because of therr locatton on the heavily
hormified plantar surface verrucac plantares
have a different clmical appearance than warts
elsemhere on the body Often the papullated
nature of the lestons 1 masked by an overlying
callus which may be relatrvely smooth. Upon
panng off the overhing callous tusue, however
the underiying wart s mamfested by the small
vessels which occupy the center of most of the
papillre. Sonre of the vessels may bleed upon
bemg cut acros but some of the cut vessels may
appear as black specks owing to thrambosu. In
the absence of these vesselh m lemons which
have recerved previous treatment 1t may be
concluded that the lewon 5 a post treatment
caltus rather than a wart

The treatment of plantar warts 13 enentzally
the same as that of warts m other locauons. If

there 15 any doubt as to the dagnous, the
1 pared until the characterstic wasty y
with therr contuned vessels are encou
Then, when the presence of a wart hu
establuhed, local infiltration with proc
accomplushed through a mngle pomt of
tion which preferably 1s through the 1
and less seanttve skin at the sde of the
at the bases of the toes. If the wart 5 o1
the nerves just proxmal to the lox
hlocked through a smgle point of mpectto
The mun body of the wart then
producing a sancermed depremon. The
ing 13 stopped by the applicanon of ¢
acetic aad. This whitens the tissues and
cns the vesels which are readily yosualoe
* megmfying glasy, or preferably with 1
nufying foupe. The arexs of wart thus v
agan are exased and dichloracetc ac
phed. This s repeated until no more p
can be demonstrated. Then attepron nd
to the epidermss at the periphery of the
at times some vessels may indicate the pu
of wart m thss regron but often the only |
tion 15 thickening of the eprdermu. 1
readily observed because the dichlaracet
quickly whitens the stratum spmosun
stratum  granulosum which Jayery stan
from the underiying dermss and from tin
Isng, more slowly pepetrated stratum co!
Layers of epidermis are succesnely I¢
untl the thickness appears narmal
After completion of treatment 2
amount of petrolatum 15 applied. The
mav be left open or if deured, a sma
dresung may be appled. Sowmctupes the
becamres sufficiently tender and pam!
Jmu!y'_hcugplgmﬂdwlgmc]fﬂm
forms under the eschar the resultant &
fort may be rebeved by panng the cdge
defect and liberating the pus. The caut
nssoe unally 55 ready to separate 1o ten 0
teen dayy, although the time may be gre
prerous raciation treatment has been ret
\fercurochrome is appled to the res
..wndwh:chukrptcmrr:dmzhldﬂ
ing If the grapulation tssue reaches the
Jevel the dry dremng may stick to the w
.mimdmnmtzhcmeufmﬂdmi
mentampregnated gauze 1 preferred.

0
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The wounds heal with flat scans which re
main shightly hyperheratotic for a few wecks
and then become soft smooth and comfortable
Larger warts of the mosaic typc

(Fig 183)

arc cxtremely large or unless there hay been
much tissue damage from previous madiation
therapy Plastic repair may be required 1n rare
instances of this naturc. If there 1s any question

/N

Frg 183 (A) Plantar warts of seven years duration Cauterzation with an acid had been mef
fectve. (B) Granulatron tiesue after scparation of cautenzed tiswe after seven days. (C) Healed
leslons. There Is no evidence of recurrence after eight years.

Fig 184 (A) Mosaic type of plantar wart. Tt had failed to respond to treatment with x rays

and ndium two yean previowsly and fulgeration one year previowsly Three other warts

were present on the plantar surface (B) Granulation tisue after separation of the cautenred

tsae mine days Iater (C) Healed ledors. Three months later a ymall recurrent wart at the

medial edge of the scar was removed. When thu photo was taken one year after treatment the
scar was soft, plisble and comfortable,

AT trated m the same manner except of
:“ne,thxtnn-.hm-dyhrg:unmayhﬂwm
removed (Fig 184) Usually 1t 1 unneces-
Y o remove much of the plantar fat pad
the scans are satifactory unless the lestons

of mabgnancy the lemon should be studied
mucroscopically Hustologically the non invauve
nature of the wart tismue usually 13 readily ap-
parent 1n addition, the presence of vacuoles in
the cytoplasm of the cells 1s pathognomonic, In

T“mundlnfu:uou, Origin

221



this senes, only one cancer was obscrved to anse  since close attention has been pasd to the thik
in 2 plantar wart thiy was & squamous cell ness of the epidermis at the perphery of e
carapoma which appeared mm a wart which  mam body of the wart.
had been present for nuneteen years. Thus leson Post radiatron calluses following the trear
was chemosurgically excised and there was no  ment of warts with roentgen rays or adem
evidence of recurrence or metastans after ux  may be permtently troublesome and they ot
yean. are erronouwsly believed to be recurrent wart.
As with warts chewhere there » always a  Sinec the hyperkeratotic mass causes imtanen
ponsibility that more warts may form etther at  which 1 turn leads to more callus, treatment
the edge of the scar (Fig 184) or elsewhere 1 ammed at breaking this vicous arcle by re-
owing to the retention of wart virus 1n the slan.  peated panng of the callus. This often can be
Accordingly the patient 1 instructed to return  done with a razor by the patient but there may
immediately if any new foa are noticed If the be corn like central pegs of keratin which may
warts are detected carly they may be removed  require panng with a scalpel. Sometmes the
very eanly and comservatively sometimes they lemon s cautenized with dichloracenc acd afier
are so superficial that it 13 unnecessary to pene  completion of the panng The patent n re-
trate the full thicknen of the epidermrs. quested to keep the callus pared and the shm
In & senies of fifty pauents mnety four plan  ahightly Jubncated for as long as pecemary for
tar warts have been removed by the t~chmies  the tissue to approach pormal. Often mamy
described above. Over half of the lesions (343  months or even years may elapse before ths
per cent) were warts which had faled to re  occurs, particularly in patients who have re
spond to previous electrodemsication, apphica  ceived heavy doses of irradiation.
tion of causta, excmuon, rocntgen rays or ra
dium. All of the lestons eventually were eradi Molluscum Contagsosum
cated except for those 1n two patients who had The infectious and automoculable pature of
multple mosaic warts which were not com  molluscum contagiosum accounts for the mute
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Fig 185 (A) Molluscum contagr hmonucmgrrm peamen showing
pletely controlled when the = nl n me Cl:]rnct:r
seen. It should be pomted out, s are ”\El;::
1
scveral of the patients
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were readily controlled by the sa , cmcun—u‘l
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and superfical portrons of the lesion assume a
pecular expanded oval dysheratotic appear
ance. These cells arc known as molluscum
bodies (Fig 185B)

The nodules may be removed very conwenva
tvely If small cautenzation wath dichloracetic
acd 18 sufficient. If larger cxcimion to the shin
Jovel under local ancathesia followed by cauter
1aton with dichloracetic aoid w necesary The
extent of the whitsh tisue of the nodule 18
readily visualired after cautenzation and of
excision 18 seen to be incomplete more tissue

lesion 13 small, cautenmtion with dichloracetic
acad and a small amount of zinc chlonde fix
atrve paste ordinanly 1 sufficient. If larger
excision under local ancsthesia followed by
cauterzation with dichloracetic acid is effective
The soft spongy red granulation tussue should
be removed to a level at which the firmer nor

mal tswe 18 cncountered  If the epidermal
cdges are undermined the removal of the over

hanging skin 15 advisable Ordinanly treatment
may be very comcrvative henee the rosultant
.cars are unnoticeable (Fig 186) In one pa

Fig. 186. (A) Granuloma pyogrnicum. The sudden appearance of 2 rapidly grom

mg vodule 1n a scaly pig

d the

Therefore the lesion was excised ch

d patch sugg

p y of melanoma,

fcally (B) Granulation tissue after

scparation of final layer of fixed ussue (C) Healed lemon.

8 exeried and the lesion again cautenred The
lesions tend to be very superficial therefore
the seary following their removal are mimimal
The patient should be nstructed to return
Promptly 1f any new nodules are noticed. Sev
eral months must clapse before one can be
h"*ynurlh:tthewnumlongcrupmentm
the tkm. In one patient thirty six lestons were
:::"“dm“lpmodo{faurmondn, but n
CRRINg ten years no new lesions appeared

Granuloma Pyogenicum
u:;hn tumor 1 composed of a crreumscribed
of highly vascular granulation tisue. In-
*emuch a3 the lewons do not tend to regress
Pontancously their removal 1 indicated If the

tient with hemophilia a granulomatous mass
which had arsen from an ingrown toenail had
grown large because of hemtancy to attempt
operative treatment in the presence of a hem

orthagie tendency The granuloma was re-
moved chemosurgically without bleeding dur
ing exciuon because the blood was coagulated
withm the vemsels by the fixatve and without
bleeding durmg separation of the final layer of
fixed tisue because by that tmme the ends of the
vencls had healed acron. Recurrence of the 1n-
grown tocnail was prevented, as at has been in
many cases, by tucking scarlet red eintment

impregnated gaure under the edge of the nail.
Ths not only served to keep the nail from con

tacting the soft tusues, but 1t also exerted a
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mild antiseptic action and promoted epithehza
tion.

After removal of the granuloms the wound
may be left open or covered with a dry dressing,
After scparation of the cautermred layer of tissue
the wound may be punted with mercuro-
chrome and a dry dressmg applied. If there
a postibility of the dresnng stickmg scarlet red
awmtment rmpregnated gaure dressings are pre-
ferred.

24

By the methods descnibed abave, twen
pyogente granulomas have been remover
healing 1n every case.

Other Tumors of Infectious Ongn

Tumor like granulomas may be produc
the caumtrve organnms aof tuberculonsy, |
mycos, actinomycoss and certain

chronic infections. These conditrons are ¢
sed 1n the section on infections
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CHAPTER 27

Precancerous Conditions

ANCER of the skin can be prevented to
C an apprecable degree m two ways  fint
by the avoidance of undue exposure to carcino-
goe agents and second by the removal of
precancerous lesions

By far the most common carcinogenic agent
n sunlght, or more speafically the band of
ultraviolet rays between the wavclengths of
2,800 and 3,200 angstrom umits This has been
amply demonstrated by laboratory invesiga
tons, but long beforc these cxpenments the
carcmogeme mfluence of sunhight was indicated
by numerous chnical observations. For example
Leratoses and cancens are more common on the
exposed tlun than on the covered skin  they are
more common 1n blonds and reddsh blonds
than m bruncttes and they are more common
m farmens milors and other outdoor workers
than 1n indoor workers and finally they are
more common 1n males than in females. The
last pornt n illustrated by the fact that n the
present senes of 4 442 cancers on the exposed
Parts of the body 722 per cent were 1n males.
The dmcrepancy 1 even greater for cancers of
‘h’m(m]xrccmmmcn) becamse
women 3 ears usually are covered by their har
scarves or hats. Cancer of the lip 18 much more
common m men (98.4 per cent! not only be-
awme of the greater exposure to sunlight but
110 because of the greater use of tobacco and
the hugher incdence of oral seps.

In genenal, pervans who sunbum readily arc
mott susceptible and they should be warned to
Protect therr face and hands with hats, gloves
*d mumereen logons when long exposure 1
Antapated. Sunbathing of the other parts of
e body usally need not be restricted aince 1t
s vnlikely that the total amount of ultraviolet
1% recerved 1o this way would reach carcino-

geme levels. Since it 8 the cumulative dose over
the hic span that 1 cffective 1n the develop-
ment of precancerous and cancerous fesions 1n
a gven site the only arcas about which one
need be concerned are thos that are daily ex
posed to some amount of radiation.

Other carcinogenic agents which nowdayy
only rarely are responsible for cutancous cancer
arc pitch tars chumney soot, and ansenuc (Fig
107) With the modemn care of burns, cancers
anung 1n burn scars are becomung rarc as are
those anmng in vancose uleers. Roentgen rays,
radium and other radicactive matenals con-
tinue to be a potential danger especmally to
phynaany, dentists and others who are repeat
edly exposed to the rays which have a cumula
tne effect. Naturally the more one can aved
these cancer producing factors the less s the
likelthod of cancer

The second way 1n which extermal cancers
may be prevented 15 by the removal of pre
cancerous lesions of vanious kinds. This may be
done by the technic outhined herewith

Senile Keratoses

By far the most frequent precunor of car
canoma of the skin 1 the senule keratons. Per
haps a better term would be acumic keratons
because these lenons may appear before the age
of thirty if the person has a hght, reddish blond
complexaon and if exposure to sunlight 15 ex
ceptionmally heavy

Semule keratoses may be said to be “mactive”
or “actne” according to the amount of epithe
Lal proliferation present. The inactive Leratosis
1s charactenized by veny slightly thickened epi
dermus with adherent hormy scales and ponibly
with some brownnh pigmentation. The active
keratosis 13 a more elevated lemon which ex

Pn“mcl:ndjuom
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hibits mare thickenmg of the epidermis, some
degree of papiilation and heavy horny scales
which upon removal leave bleeding pomts.
Often there 11 an inflammatory resction and,
as a result of trauma, the lemon may become
partially ulcerated and covered with bloody
crusts, The clinical disinctton between nactive
and active keratoses 3 useful because while
the inactrve lesson may be present for some tme
without proceeding to cancer the active ke
tosts 1s likely to undergo malignant change
within a relatrvely few months. Hence, active
keratoses should be removed immediately On
the othrr hand inectrve lesions may safcly be
let alone unti they become active. However,
the patient often wishes them removed for

Fig 187 (A) Senile ketatosts which was active as

evidenced by clevation and wduration of the base,

and by ulceration with crust formation. (B) Healed

lewon after ch ical excinon. Mic picatly

there were obxerved decp epidermal

under which there were dense wfiltrations of small
round celly,

commetic purposes. If he lives long enough 1t &
likely that most mactive keratoses eventually
would become active and finally become can
cerous. Therefore, 1f the patient has a long lfe
expectancy there 1 ample putification for re-
moving mactive ay well as actve keratoscs.
Lenugencs, the flat, pigmented macules which
commonly occur on the hands and face of
clderly people peed not be removed unles
active keratoss farmation supervenes.

If not too thick or active, keratoses may be
removed most conveniently by the sunple ap-
plicavan of dichloracetic acid or a saturated
solution of tnchloracetc aad. Unally the ker

atn scales must be scraped of to allow the
acd to pepetrate to the bottom of the epi
dernns. It 15 convenlent to keep 2 dull scalpel
for scraping because the acid quickly damages
the cutting edge of a sharp blade, The penc-
tration of the acd to the prckle cell layer n
ugpalled by whitening of the sk owing to
coagulation of the proteins in the cells of ths
layer Hence, treatment should not be con-
nidered complete until the entire lewon turns
white. It may be nccemary to apply the aad
and to scrape off the kerstm several tmes of
this layer is thick, hard and dry No ancstheia
18 necessary unlen the area 19 large.

Keratoses which are thiek, heavily keratinzed
and papillated are more rapidly treated by
examon under local snesthesia followed by
cauterimtion of the base with drchloraeetic
aced, Bessdes belng maped and painless this tech-
nic provides a specmen for frozen section
which 15 mportant if there 1s any question of
possible inapent carcinoma  If mabgnancy s
demonstrated mcroscopically rdinc chlorsde fix
atve 1t applied and a layer of fixed trsue sub-
sequently 11 excersed for microscopic determma
tion of the progress of removal

Squamous cell papillomas and coptancous
horns may be conndered forms of senile kera
mwbmhbz.vcpmgrmcdahtﬂcﬁmhcr!blﬂ
usual m the degree of papillation or keratin
sale formation. These lenom almost always arc
sectioned because they often undergo malig
nant change.

In a senes of 633 scnile keratoses treated by
the techrics described above, the different forms
of keratoses ocourred in the followmng order of
frequency scaile keratoses, 500 casss or 79 per
cent  squamous cell papilfomas, 106 cases or
167 per cent and cutancows bornt, twenty-
seven cases or 4.3 per cont. As regards prolif
erative acuvity  large majonty of the lcm1e£nc:
were Imted as ‘active” rather than “insetrve.
The results of treatment were wmiformly mtn-
fncmrybothumg:rdlmdiuﬂonufdn}c-
sdom and as regards commetic resulas (Fig 187)

Arsemical Keratosas

Rarer now that potastum  apemée O
Fowler’s soluon = lems used arsenjeal ker
atoses arc precancerows lesom  that mainly
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affect the palms and the soles where the keratin
s thick enough to store carcinogenic amounts
of trvalent arsenic for a prolonged penod In
these Jocations the heratoees tend to Iead to
squamous cell caranoma unless they are re-
moved. The same techmas as outhned for
senile keratoses are cffective

Another type of cancer which may be caused
by arscmic s the superficial basal eell carainoma
whkh most characterntically occurs on the
trunk. As pointed out in the chapter on cancer
of the trunk, there were three imtances of this
conditen 1n patients who had  recelved
Fowler's solution for their peonass, Some of
the caranomas arose at the site of psonatic
kesons suggesting the powibility that there may
have been retention of anenic in the hyper
Leratone patches, much as there is in the thick
Leraun of the palms and soles, However at
would not be practical to remove the psonatic
knoms for the purposc of preventung eancer
oven though 1t 15 possible to remove small le-
wons without noticeable scarning by the apph
auon of dichloracetic acid.

Aervderma Pigmentosum

This condition usually has its onset 1n 1nfancy
and 1 charactenzed by muluple keratoses and
arancmas which rerult from an abnormally
graat senativity to the ultraviolet rays of sun
light. The removal of the heratoses may be by
Qutermaton with dichloracetic acd or by ex
cmon and cautenzation. If eancer 1s suspected
mrToscopsc examunation of the excised spect
men 8 indicated and if thu shows malignancy
the beoplasm 1 removed chemosurgically
Unng these chemosurgical techmics, one patient
with xeroderma pigmentosum has had numer
o keratoses and twenty seven carcinomas re-
moved. At the age of twenty-one he 1s currently
free of cancer (Fig, 34)

r patient developed the atrophy scar
7g, hyperkeratoss and telangiectases of xero-
derma dunng d but had
:ﬂh:kmnuum until the age of twenty five
o the developed a squamout cell carcunoma
dd‘;b‘":rlrpmd three bagl cell caranomas
dom ﬁ&-Ovtrsptﬂudoimncyunlh:
ﬂn:’lxﬂﬁf‘tmcudnmmufdnfm of

thirteen were basal cell carcinomas and

hldh

two were squamous cell carcomas These le
sions 1n addition to numcrous keratoses were
removed chemosurmically and the patient was
free of cancer when she died of other causes at
the age of thirty seven This case is unusual in
regard to the late onsct of the carcinomas and
in regard to the high proportion of basal cell
carcinomas As a rule squamous cell carcinomas
predominate in this ducase.

Seborrheic heratoses
These lemons which also arc termed basal
cell papillomas or verrucae senibs occur most
frequently on the temples eyehds back and
chest but may form almost anywhere on the

Fig 188 (A) Sebortheic keratovis which had been

corstrued as pomible meclanoma by the refernng

physician. (B) Healed lemon after chemosurgical
aston.

i

skin. Characterstically the lesions are super
fiaal ¢levated placques, brownmh black or
yellowish-brown 1n color with a papillated sur
face covered with greasy scales Onl rarely do
scborrheic keratoses lead 1o cancer and when
they do the carcanoma usually 15 of the basal
rather than the squamous cell type Hence they
are most often removed for coumetic reasons
rather than for the prevention of cancer How

ever i cases m which there 1 active growth
and there 11 a question of malignancy removal
and microscopic study of the specimen 15 1nch

cated.

If there 1 any question of melanoma the
growth should be removed by the chemosur
greal technle (Fig 188) Otherwue those that
are not much clevated may be cautenzed with

Precancerous Conditions

227



dichloracetic aad The greasy scales on the
surface and the keratin cysts in the superficial
part of the lenon are scraped off with a dull
scalpe] and the acd i reapplied undl the
entire lenon turns white. Lenions wiuch are ele
vated arc more readiy removed by superfical
exagon to the skan level under local anesthema
followed by cauterization of the base wath dr
chloracetic acad (Fig 189) The exact extent

taken for superficial erythematous banm| eell
cranomas. Histologieally there 1 extreme o
regulanty of the acanthotic epidermal structure
and there are scattered multinucleated, and
vacuolated eelis. Although the lesions cimally
appear to be well crcummcribed there occa
sionally 13 peripheral extenston for several milh
meters beyond the apparent edge. Therefore,
the cntire periphery of each leslon abways

Fig 189 (A) Scborrheic kerstoah. (B) Granulatron tissme after excluon and
cautenntion, (C) Healed ledion.

of the keratous 13 readily visualized gromly by
this technic. The remaiming layer of cauterized
tusue may be left uncovered or if dewred, 1t
oy be covered with a dry dresung After the
slough separates 1n a week or two the leston
may be healed but if 1t 15 not mercurochrome
may be applied to provide a protective crust
till healing 15 complete. If the leson fs wathm
the hairlhne, the level of datruction often need
not be deep enough to destroy the germinal ele
ments at the bottom of the ham follicle 1n ths
way bald spots may be avaided.

Unng these technics more than 500 sebor
rheic keratoses have been removed with une
formly satisfactory results as regards both per
manency of eradication and cosmetic results.

Bowen s Discase

Although pow conudered to be squamous
cell carcipoma 1n utu, Bowens discase ong
mally was described as & derma
tons. The shghtly elevated, indurated, scah
crusted, erythematous placques usually are sngle
but may be multiple. They may readdy be mu-

checked mucroscopically by meams of the
chemosurgical technee.

Newr

Carcinoms m contrast with melanoma only
rarely anses in asocation with nevi. Thus, of
2483 basal cell carcnomas only three arose
in nevi and of 1734 squamous cell cardnomas
only ane arose in a nevus, All of the carcinomas
asocuted with nevi arose m intradermal nevt
while all of the melanomas assocuted with nevi
arose 1n junctional nevi.

In comuderaton of the ranty of carano-
matous change i mtradermal nev: they need
pot be removed as a cancer preventive measure
unless they are subject to trauma or unless they
start to grow change color ar become ulcerated.
Under these clreumstances the nevus should be
excised, the base cautenmd with dichloracec
acid and a frozen section made to determne
whether or not malignant change has occurred
Ifmalxgmncyufmmddrcncoph:mdrou}dbc
removed by the (hemosurgical technic In order
that complete eradicatron may be asured by

microscopic means.
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Leukoplakia, Keratases and Chronic Ulcers
of the Lips

Thew conditions are consddered together not
onh becauee they are about cqual in thor
tendency to undergo carairomatous change but
ako because they not anfrequently occur to-
gether 1n the same patient. Morcover the three
fesions may be removed by the same technic

Leukoplaka 15 chamctenzed by a whiush

may disappear upon cessation of smoking and
improvement in oral hygiene but the thicker
lesions rarcly do Since well developed leu
hoplakia has a strong tendency to lead to
squamous ccll caranoma it should be removed
without delay If there are concomutant lesions
on the oral mucosa they should be treated n
the <ame way

Keratoses tend to occur on the dry portion of

Fig 190 (A) Leuloplakia which extended postenorly into the oral mucosa of the left half
of the lower ip (D) Healed lesion after chemosurgical excinon.

-

Fig. 191 (A) Reratons with ulceration and crusing  (B) Healed leston after chemosurgieal
excimon.

Pateh which usually affects the mont portion of
the lip nearest the oral mucosa. Often but by
0 means always, the patient smokes hence the
fymonym, “smokers patch. Often poor oral
bygene alio scems to be & conmderation but
metmes no definite caysative factor 1s ap-
f:"::m':upﬂt vanation 1n the thickness
N Patches hence the Jesions may vary mn
;Ptlﬂm:e from a flat, barely perceptible gray

macule to an elevated thick dead white
Phacque (Fig 190) The former occastonally

the bip nearest the skin (Fig 191) Often a
line of hyperkeratotic mucosa extends from one
side of the lower lip to the other this usually
13 2 or 3 mm. postenior to the mucocutaneous
Junction. Exposure to sun and wind definitely
increascs the inaidence of Iabial keratoses hence
they are most common 1n outdoor workers such
as farmers and telephone Iinemen. Other ctio-
logic factors are mechamical trauma, as by the
sticking of agaret paper and chemical imta
tion as by tar from tobacco or other sources.
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The keratosis may vary from a barcly percep-
tible area of scaliness to a thick, horny adherent
scale. When there is defimte thickerung, the
Jeston 13 strongly precancerous and 1t should be
reraoved without delay

Ulcers and fisures of the Lips are so often
associated with leukoplakia and keratoses that
they may be conudered to be camplications of
leukoplakia or keratoss rather than bemg pre
cancerous entintes 1 themselves. Uleers of in-
fectious ongin such as cold sores and Vincent s
angine may be differentiated from precancerous
ulcers by therr charactenstic chnieal features
and by therr tendency to be of short duration.
Any ulcer or fisure that permsts for several
weels 11 likely to be a precancerous leston and
should be removed

The method of removal depends on the thick
ness of the leukoplakia, keratons or the uleer
ated lesion. If they are thin superfical and only
shghtly indurated, the gmplest treatment
cautenzation with dichloracctic aad  The
keratinaceous matenal may have to be scraped
off several tumes between appheations of the
acd 1n order to allow complete penctration
which 13 ngnalled by whitening of the leson.
On the other hand, if the lesion 18 thick and
indurated the quickest and least panful treat

radical procedure such At excuan of the labaal
mucesa followed by replacement by & slidmg
flap of oral mucosa. A number of ulcers and
fismures were removed but mnce 1n most cases
these Jewons were complications of keratoss
they were listed as such.

In ;mx patents there were ulcers which re-
sulted from previous wradiation of ip cancen
with roentgen or radium rayx. In all of the cases
the wounds healed followmg chemosurgical re
moval of the damaged tisucs but 1 tome cisar
the scars were more or less depremed and
atrophic 23 a remlt of the mduton. In the
cases 10 which there was a question of resdual
malignsncy, frozen sections provided a definite
microscopic dlagnoss.

Mucellancous lesions which were removed
from the lips aither for the purpose of rulmg
out malignancy or for the purpose of eluminat
ing # ponible precancerous leson were the fol-
lowing one granulomsa one discord
lupus erythematoays one sarcoid, eight melanotc
patches, three intradermal nevy, three sebaceows
cyits, teo traumatic implantation cyss, and one
fibroma. The wounds healed uneventfully and
permanently m every casc.

Epidermal and Sebaceous Cysts

ment 1 exclnon under local anesthesia, followed
by cauteration of the base with dichloracetic
acd. Importantly thrs also provides a specunen
for a frozen section whch is weful if there =
any doubt regarding posible malignant change.
Regardless of which method 1 used, the layer
of cautered tisue separates spontancously 1
three to five days. Mercurochrome then 1 ap-
phed daily until healmg 13 camplete. No dress-
ings arc necemary Even if the process involves
a linear area across the entire Lip the wound
heals well with scars that are unnoticeable.
Usng these methods mnety patients wath
leukoplakia and 136 with keratons of the Lip
were treated with uniformly satifactory results.
In a few of the patients further treatment was
required becawse of new precancerous lewons
which sub tly appeared elsewhere on the
Lp However even if the patient should develop
two or threc more precancerous lesons, the
relative a1z of removal by the above deseribed
methods makes this course preferable to & more

I h as g cell carcmoma oot
wonally may arlse 1n epidermal or sebaccous
cysts (Fig 14) the removal of these lexons may
be considered to be a cancer-preventive meas
ure. Thus 15 especially true If the wens are large,
infected, ulcerated, subject to trauma or if they
are of very long standing There are several
ways 1n which these cysts may be removed.

Often the smplat method of removal B
enucleation and suture after anesthetmation of
the area with procaine Thir method u e+
pca.nllynntcdto}cdomunthcscﬂ.pfa‘h
pmducanobuldtpot.mdnoﬁmb:be
method of chalee in other areas as well Smaller
cymoﬁenmaylxdldkdoutmuctbutthm
umob;ectmntomaungh:galcﬂcm and
removing the cheesy contents if onc 1 careful
to avoid implantetion of fragments of the cyat
mﬂinthtwound.']hccolhp:cdmﬂu{thc
cyttmaybcrcmovedthrmxghnmudznnﬂlcr
inagon then otherwise wonld be posuble. If
there has been an mnflammatory reaction from
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infection, trauma or ulccration the hning may
be %0 adherent that 1t cannot be shelled out 1n
that case 1t has to be dissected out with care to
avord leaving any fragments of the cyst wall

Another method of removal 1s to unroof the
&%, rwmove the contents and cautenze the
denuded  treues at the penpheny with
chloracetic acrd. The eprdermus of the floor of
the cy3t » not cautenzed and 1t gradually 1
replaced by normal shin.

A third method 13 to cautere the apex of the
oyt with dichloracetic nad and nine chlonde
fiatne paste After a few minutes the cyst may
be opened, the contents scooped out and the
lmmyg cauterred with dichloracetic acd The
ot wall sloughs out 1n a week or 30 and no
forther attention is necessany except, perhaps
the applicanon of mercurochrome and a dny
dressing for a few days. This technic octason
alh s useful for cysts with heavy scarning from
mfection or previows exerston because 1t allows
sure eadication of the cyst wall including pos-
tble outpouchings 1n the scar tisue

Using the techmics described above fifty four
epedermal and sebaceous cysts were removed
without any recurrence. Although the hmng of
€ach of the qysts was thoroughly cxamined 1n
good light and often by microscopic scctions no
mstance of cancer was found other than the
ooc fustrated 1n Figure 14 The proportion of
epsdermal to sehaceous cysts was approwmately
1 4 but snce a few were not examined micro-
sopuaally the ratio i not exact. The wall of
the epudermal cyst wath 1t squamous cpithelium
desquamating homy lamunations and inter
cellular bdges, usually are readily different
#ed muicroscopraally from the sebaceous cyst
with 1t relatrvely unstratified epithelum seba
om detntis vacuolated cells and 1ts lack of
mterccllular bodges,

Although not known to have precancerous
w“ﬂmﬂ, 2 number of cysty of other types
b have been treated with similar methods.

o-called “synovial cysts” which most com-
;‘Tﬂy occur over the interphalangeal jomnts of
qmﬁnm are really mucinous degeneration
and they have been dracumed along with
':r‘::‘ng mesodermal ongin (Chapter 23)
the a1 those that form in the glands of
relids and mammary rupples and thosc

Precancerous Conditlons

that form in the mucous glands of the hirs and
oral mucosa have been treated simtlarly as have
vanous epithehal inclunon evsts of either trau
matic or developmental ongin. Cysts 1in which
infection plavs an important part include pilo-
mdal oyvte and hidroademitis suppuratna
chronica which conditions are described in the
scction on infectrons.

Chronic Uleers

Regardiess of whether thes onginate on the
baus of bum scar vancow dermantss or other
abnormality ulcers which persist over a penod
of yeans may lead to cancer Hence their re-
moval 13 an effectn e cancer preventive measure

As was pomnted out tn previous chapters a
number of squamous cell carcinomas had thar
ongin 1n burn scan (Figy. 12, 104 and 109
Usually the neoplasms arnse in the vty of
uleers which were the result of impairment of
the blood supply by the underlng dense scar
tissue With the modem treatment of burns
such dense scams and resultant ulcens ordinanls
should not develop but if they do they should
not be allowed to perust. In some cases the
chemosurgical removal of the infected, avascular
tissue mn the regon of the ulcer will expose
tissues with sufficient  vasculanty to  allow
prompt epithelzation, However if the uleer 13
very large exasion and grafting often 15 pre-
ferred 1n order to mimmuze the further forma
ton of sear tssue Varicote ulcers present much
the same problem and the trcatment 1 es-
sentially the same except that attention to the
causative vancose veins also 1 indicated,

Other chronic ulcers whether they anse
from trauma (Fig 108) infection, vascular
impairment or other cause should be con
udered as precancerous lesions and appropnate
step taken to elminate them,

Radmtion Dermatitis

Skin which has been exposed to large doses
of roentgen or radmum rays 13 preduposed to
cancer The mott common type of cancer from
radiation 1 squamous cell carcinoma but oc
canonally basal cell carcinoma or sarcoma may
result. Of the total of 1 070 squamous cell carct
nomas observed in the Chemosurgery Clinic,
fifty-aght (52 per cent) occurred n areas of
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radiodermatits while of the total of 2,544 basal
cell carcincmas seventycight (31 per cent)
developad m radiated skan. Sarcoma was ob-
served m irradiated skan mn two cases,

If the madaton dermatitis affects a large
ares, as for example, a large part of the face
which hay been uradmted for hypertnchoms,
acnc or eczema 1t usually 13 not feasibie to re-
wove all of the damaged skin. It u practcal
bowever o remove the keratoses and ulcers
which commonly precede the development of
cancer Keratoses, if they are superficial and
have lute proliferative tendency can readily
be removed by cautermation with dichloracetic
acd. If the bases of the keratoses become ramed,
ndurated and elevated, however, 1t 1s safer to
rereove the lestony for microscople examination
for postible early malignancy Thn is most
easily done by imnfiltratng the area with pro-
cune, excidng the lemon at » level shightly
below the skin surface and cautennng with dr-
chloracetic acd If the microscopic section re-
veals p ca the u com-

vascularzed granulaton tusue which smipports
rapid epithelmton On the other hand of the
tisue 15 of borderhne viabiity the frud e
remains adherent for an excessively long tmoe
and when it finally has been removed the scanty
granulation tiusue n pale and the sorface b
coversd by a grayith membrane, When ths
octurs more tsue may have to be removed m
order to reach a sufficently well vascularzed
level or the entire area mav be cxcised and
grafts or flaps applred.

If there are tendoms, bone or other sold
structures 1 the base of a radation uleer they
too may be chemosurgically excised. Necrote
booe often has & hooeycombed, avascular ap-
pearance that allows ready differentation from
normal bone by gros visualmation. If a line of
demarcation already has formed the bone may
be grasped with the rongeur and removed by a
gentle rocking motion. U the bone remans
adherent, however 1t may be fixed with the
mnc chlonde fimtive and then remeved by

pleted under mucroscopie vinmlization by means
of the chemosurgical method

Radiation ukers and fissures may result from
minor abraswons of the atrophic poorly mour
ushed epidermis overdymng the more densely
scarred areas, These ulesnn may be painful and
permstent for years at a tme and eventually
they may lad to cancer Conservanve treat
ment by the application of wmercurochrome to
provide z protective antsepnic cust may be
tned but of the uleer does not heal promptly 1t
should be removed.

Ulcerated areas may be excned under Jocal
apesthesia and the base cautenzed with di
chloracetic acd or they may be chemosurgically
removed by the appheatron of xme chlonde
foative and subsequent exciion I some cases
1t may be useful to microscopueally exaumne the
tssuer at & given level to determine the amount
of endarteritys scarming avascularity and de
generxtion because these critena are heipfnl i
deterrmning how deeply the tssues should be
removed to assure prompt eprthelization. Sowe-
tumes several layers are chemosurgically excmed
before sufficiently well vascularzed hisues arc
encountered. If healthy bsues are present the
fixed twsue scparater promptly revealng well

tgeur or chusel to the evel of vable bone, As
a result of the previous uradmtion, subsequent
separation of the final layer of chemieally ficed
bone may be delayed beyond the normal three
week penod but eventually & lme of demarca
ton will form, perhaps after scveral weeh o
even months.

Other relatively sohid structures such as ten-
doms, fascia, aponeuroses and cartilage also may
have to be dnsected out to allow the farmanon
of adequate granulation trsue.

Using these methods, seventy-three pauents
with radution sequelae were treated with zans
factory healing in all but a fow patents, There
were 14 patrents with decp-seated radsatlon
ulcers over the sacrum. These were the re
sult of roentgen therapy of carcinoma of the
carvix. With one exception all of the lesion
were cleaned up and healing progrened almoxt,
if not entirely, 1o completson {Fig 192) In
these enses there was such profound damage o
the deep tmuey that the final stages of healing
were delayed with resultant excoane scar for
mation which 1n turn tended to obstruct healing
The placement of grafts a1 300n as good granu
Jation tue forred would have allowed more
prompt and complete closure. In the ohe un-
siccenfully treated patient the amue was 50
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Fig 192 (A) and (B) Ulcers over the sacrum and lower abdomen following roentgen
therapy of carcinoma of the cervix. (C) and (D) Nearly healed lenons after chemonir
mcal excnon. Because of radionecrons of the bone it was

coceyx and a layer of the merum.

necessary to remove the entire
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poorly vasculanzed that the fixed tssue failed
to scparate withun a reasonable tmne. Therefore
the entire aren was exced by Dr E. R
Schoudt and following clonue with a shdmng
flap the leston healed without further difficulty
Thes case ilustrates the fact that when the
radionecross has not involved the scrum and
coccyx 1t 1 possible to shorten the healing time
by excinon and plastic repair of the defect.
However when the sacrum and cocoyx have
been involved as 1 the case illustrated 1
Figure 192 adequate surgical removal may not

pur However when only moderate doses of
irmadmation have been recerved, prompt healing
1s the rule as has been observed In other patents
who had recelved postoperative roentgen ther
apy but who had had recurrent podules that
were removed chemonurgically
Radiston keratoses and uleens following
roentgen treatment of carcinoma of the nox
snd car may resalt in keratoses and ulcers that
arc particularly intractable becawse of the in-
volvement of the cartilage. The chemosurgical
exciston of the damaged tistues often can be
q- T TR Y
N t W{‘}
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Fig 193 (A) Kerntos, ulceration and atrophy from two courses of roentgen therapy received

for carcanoma ten yesrs and one year previomly (B) G

1 true after ch cal

exciston. This procedure not oaly allowed micriscoplc determunation of the level at which
vasculanty was adequate but also ruled out pomible residual malignancy (C) Healed leston.

be feasible and certrinly the wound would be
grouly contaminated. In such a wtuation the
chemorirgical technic may be useful not only
because the fixation of the tuues facthtates
accurate grom visual determination of the ex
tent of the radionecrons but also because by
the troe the fixed titue o ready to separate the
tissue spaces are closed and infecton-resstant
granulaton tiwsue has formed

Radution ulcers following roentgen treat
ment of carcinoma of the breast were removed
i faur cases, but the underiying tssues were so0
severely damaged in two patients that the
wounds were excessively slow to clean up and
heal. Perhaps the latter two patlents would
have dope better with excimon and plastic e

quite consrrvanve And although the scar may
remamn depresed because of the atrophy from
the irradiation the cosmetic result wsually o
atufactory (Fig 193) An addional advan
tuge of the chemosurgical method i that if soy
residual cancer 1 present in the lenon 1t will be
detected and eredieated by the microscopieally
controlled techrue (Fig 67)

In cases 1n which the indurston, wdection
and ulceration are mggestve of remdual car
cnoma the chemoturgical method with ats
microscopic guidance of exasos not only serves
to demo!l::tntc the absence of carcinoma but
st the same thme it chmmates the damaged
pssue 5o that the leslon may heal (Fig 194)

The above descabed technics have been used
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for the treatment of radiation keratoses and
ukers on practically every part of the body
surface but since the methods u«ed and the
results obtained are mimilar for all they ace
not described and illustrated indnadually How

ever unce radiation sequelac as they occur on
the hands of phyncians and dentists constitute
a speaal tvpe of situation they will be accorded
mdmdual attention.

Redration dermatitis tn physicians and den
tists exhibits charactenstic localization patterns
on the hands and fingers. Phynicdans tend to
develop radiatron sequelae on the backs of the

presenve the function of their fingers To thus
end they should first of all, resolve strictly to
avold the roentgen beam unless thelr hands are
well shiclded by protective gloves, Particularly
if they already show signs of radiation cffect
such as beginning atrophy telangiectasts and
scahiness they should realize the great danger of
the cumulative effects of further rrradiation
Excessive sunlight or ultraviolet iradiation also
should be avoided because the cffects of these
rays arc additive to those of x rays and radium.

If keratoses already have developed they
should be removed whenever they show amy
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Fig. 194 (A) Radiation ulcer in region of chtons. The painful ulcer had pernsted for a year

durmg which time three courses of radon seed therapy totalling 2 775 millicurle houn were

recerved for squamous cell carcimoma of grade 1 malignancy (B) Granulation tume after

chemongical exciston. No carcinoma was present. (C) Healed lesion. Note the atrophy from
the nadistion.

bands and fingers becawse they receive most of
therr exposure while carrying out fluoroscopic
Procedures such as the setting of fractures or
1be removal of foreign bodier, Dentists on the
other hai tend to develop their lestons on the
mddle finger and the base of the
ﬁ:ﬁngvrbmumthucmmm the x ray
while they are holding dental films 1n the
moaths of therr patients.*® The tip of the index
s practically always wpared because of
fleauon afforded by the teeth, alveolar
A’”‘dﬂnmdfoxlon the back of the film.
m" pomnted out in the chapter on carat
of the extremiies phymcians and dentists

IR common a potent economic reason to

evidence of proliferative actnity Removal n
readily accomplnhed under local anesthena by
sumple excmon and cauterrmation wath dichlo-
racetic actd. A frozen section should be made to
rule out postible early malignant change which
if present, would call for chemosurgical exa
ston. Small inactive keratoses may be kept pared
or sanded or they may safely be removed by
cauterzation with dichloracetic acd. Lubnea
tron of the skin with lanohn or similar product
1s adviable 1n order to replace the secretion
of the sebaccous glands which have been
damaged by the madmuon. Superfatted soap
reduces the drying from frequent washing

If small fisures or ulcers appear on the hands

P"El:ncqm Conditions
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or fingers they may heal if the denuded area 18
kept covered by a protective crust formed by
the apphcaton of a 10 per cent agueous solu
ton of mercurochrome. Stronger antueptics
such ay rodme and aleohole soluttons should be
avouded. If the lenion 15 Large or if 1t 1 a fisure
i the berd of a finger where the constant
motion may deter healing unlem the wound is
kept Jubricated, a preparation such as scarlet
red cintment impreguated gaure is wteful, Ex
cendve amounts of ointments should be avorded
because of the maceration and dermattss they
may produce. Larger fisures and ulcers which

tisucs 1 permanent and continted care mint
be excrcised to avoid trauma, imitation or other
adverse influences, not only for the purpose
of keeping the hands functronal but also to re-
duce the Likelihood of mabgnant change.

Occasionally the degrec of atrophy and scas
nng may be 5o great that excmon and graftng
may be wndicated If the underlying bone i
severely involved, amputation of fingers or parts
of the hand may be necemary

Emphass should be placed on the educaton
of medical and dental students regarding the
unportance of avordmg lonrmg mdutwar, It

Fig 195 (A) Squamous cell carcinoms, grade 2, arinng m lupus vulgars which had persisted

1 tisue after ch

radnrm and
gl excreon. (C) Healed lemon. There was

py The patient was

10 recurrence after fix year.

persutently fail to heal should be exesed and
the arca cautenzed with dichloracetic aad. The
speamen ¢hould be exmmuned mucroscopically
to rule out eancer Following excision of such
lexoms the cauterzed tmsue scparates after a
penod of one to several weeks  the greater the
amount of mdution receved by the tusues the
slower will the tsues scparate Either the use
of mercurochrame with or without a dry dresy-
1ng or the use of scarlet red gauze wall promote
prompt heahng of the wound.

With the use of this conservative type of care
the skan often wall dowly mprove (Fig 97)
Even badly fissured nals may gradually get
better (Fig 99) However the damage to the

should be sremed that the cffects of repeated
Wmndnmuemmuhdvcmdthﬂ
chronic sequelac may ot appear for tem of
ﬁjmmnaf&rﬂmmnnﬂmlm
tally this warmng abo must repeatedly be
gnmtonurkuvmthcncwﬁdddl‘w
cnergy becaus the effects of thes radutrons
are esscntially the samc a3 those produced by
roentgen and radmm rayr.

Lups Erythematosus, Ducold Type
This chronic dmesse, which is chamctenzed
by mddkhorv:ohceo\nphmmm“‘
mmon)yandmnme,dmh can, scalp and
lps. The surface often ks byperkeratoue &
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peanlly at the opemings of the hair follicles
which usually are filled with homny plugs The
derms often 18 hyperemic and there 15 a low
grade inflammatory infiltrate The duseare may
persst for years or it may partially or com
pletely regress forming atrophic scars. In old
esions caranoma occasonally develops. In the
present senes of cases of chemosurgcally exased
cancers there were four squamous cell cara
nomas and onc basal cell caranoma which
arosc 1 association with patches of discond
lupus erythematosus

In vrew of the berugn nature of discord lupus
erythematosus and the ranty of associated ma
lignaney routine chemucal cautenzmation of the
lesions 18 not indicated. Howcver, m patients
whose lenons persut for a long tme desplte
mysternie and conservative local treatment the
removal of patches under 2 em. 1n diameter is
ustifiable a1 a cancer preventive measure. Re
moval may be accompluhed by any of three
methods (1) chemosurgical excinon (2) exar
non under local anesthena followed by cauteri
ation with dichloracetic aad or (3) cauterma
ton with dichloracetic acd The first two
methods are used for thicker placques while the

last method Is used for the more superficial
lestons  Using these technict nincteen pa
tients with one or more lesions were treated Of
these, eight patients had no recurrence or new
lesions after penods of one to five years two
patients required further chemowurgical treat
ment before the discase was controlled  two
patients were reported to have developed recur
rent or new lesions which were not treated and
5x paticnts were lost from observation Since
the lesions were removed quite conservatively
the cosmetic results in general were satssfactory

Lupus Vulgars

Thus 15 a chronic infectious granuloma caused
by the tubercle bacillus. With the posible ex
ception of gumma it 1 the only infectious
granuloma with an appreemble tendency to
underge malignant change In some cases the
cancer may anse in untreated lesioms, but usn
ally there 15 the added caranogenic effect of
roentgen and ultraviolet therapy (Fig 195)

The chemosurgical treatment of lupus vul
gars 18 considered m the chapter on mfectious
granulomas.
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CHAPTER 28

Gangrene of the Extremities

HE, 1dea of wnang the chemosurgieal tech

me for the conservative amputation of
gangrenous parts was suggested by the cxcellent
healog of the wounds resulung from the
chemosargical examon of cancers® It was
noticed that the trsues which had been kifled
by mne chlonde separated cleanly m approa
mately one week expoung well vasculanred,
{ectiomresstant granulation tissue which sup-
ported rapid epithelization and led to heabng
with remarkably soft, umooth healthy scars. The
suppotition that this excellent heabing maght be
valuzble 1n the treatmens of gangrene a con
ditton 1 which the eapacaty for healing u
notortously 1mpaired has been borne out by the
results of the chemosurpueal rmputation of 276
gangrenous lenoms of the extremities of 248
patients. The different types of gangrenc and
the number of kestons of cach type were ay fol
lows dubeuc gangrene, 188 artenosclerotic
gangrene, sixty four {rostbite gangrene, eleven
Buerger s dnease with gangrene, seven arterdal
embolum with gangrene, three femoral throm-
bosis with gangrene, two Raynauds duease,
with gangrene, one.

Technic

The ewennal steps of the chemosurgical tech
e for the amputtion of gangrenous party are
first, the chemucal fixation of the gangrenous
part by meas of nnc chlonde and second, the
excaton of al{ except a thin layer of the chema
cally fixed tusue, This process is repeated until
the denired level of amputation n reached The
thin final layer of fieed tusue then 15 hft m
place unul a well-defined hne of demarcation
has formed. Although the technc 1s essentially
umple attention mmust be paid to a number of

details 1 order to bring about optimal con
ditions for healing

Until recently no attempt was made to surg
cally amputate the bulk of the mvolved gan
grenous part prior to the mnstitution of chemo-
surgical treatment Hence the technic ag it was
wsed prior to this mnovanon 1s described as fol
Jlows Following the administratron of a suitable
analgesic such as morphine sulphate 1§ gram
(10 mg.} the first step 13 the apphcation of 2
keratolytic such as dichloracetic aud to the skin
overlying the tisues to be removed Where the
horny layer 1s thick, a number of applicatzons
of the scid alternating with repeated scraping
with a dull scalpel are required before the layer
1 penetrated as mdicated by whiteming of the
skin. Then the mnc chlonde fiatve paste
(Z-108a) 1 applied m » depth of fram 1 to
4 mm. depending upon the amount of penctra
tion deured and upon extraneous factors affect
ing penetration such a1 the degree of crculatory
wnpmrment and the amount of nflammatory
reaction and exudation The appled fixative
then 13 covered wath & layer of cotton which in
turm 15 covered with another layer of cotton on
which petrolatum 13 3prend m order to secure
as ar tight closure. The dresung i fastened in
plsce with adheuve tape or roller bandages.

After an anterval of severnl hours, usually
twenty-four the bulk of the chemwally fixed
tssue 1 excved with a sczlpel If che gan-
grenous part 1t & toe or a finger the fixation
usaadly 15 wufficent to permit removal of most
of the dgit. The bone is clipped off with a
rongeur or bone cutter After this first excmon
the amputation usually 15 pot yet at the desired
level and reapphicatron of the fixative to part
orﬂ(oflhcuaunqu};cd_ncob}ectum
obtain & flat saucenzed wound (Fig 196B)

Gangrene of the Extrermuties
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There should not be excemve protruman of
tumue 10 the center nor should there be exces-
mve cxcavation or undercutting of the edges.
The final level of amputation depends upon
thndcpthtowhxdxthegangmnmupmca’a:
tends. Often the gangrenous tracts extend con
mderably farther than the external appearance
ofthcpanwmﬂdmggut.'l‘lxﬁndgnn
grenous tissue usually 1 relatively soft 1n con
sistency and dark 1n color hence, 1t 13 readily
distingushable from the fixed nongangrenous

pa.rtofthemetxtnm.hmbctngampuut:dtbc
speed of removal must be reduced in order that
foation is not madvertently carned mto the
region of the metatarsophalangeal jont of the
adfacent uninvolved toe. When the great toe
Is bemg amputated through the distal end of
the metatanal, the sesamord bones are removed
as are all of the joint structures.

When healthy tsue is present throughout
and when a favorable level of ampuatation has
been reached treatment 15 dncontimued, The

A B

Fig 196 (A) Dubetic gangrene (B) Gramulation tsue twelve days later The toe was chemoargleally
amputated through the middle of the proximal phalanx. (C) Healed leson two months Iater Epithelua
ton was complete by thirty two days and the patlent was ambulatory throughout.

tsue which 13 firm and graynh white Often
the gangrenous area 15 30 soft that an applicator
readily smks into 1t in contrast with the sur
roundmg fixed tusue winch firmly ressts such
pressure. As long as gangrenous tissue 1s present
the process of fixation and excison is repeated.
Microscopic sections of the tlues at the level
of amputation reveals the proportion of throm
botic vesscls and the presence of degenerative
changes 1n the fibrous tisues. This Information
13 helpful 1n determinmg whether amputation
at this level is likely to be succesdful.

The removal of the free portion of the tocs
may be carried cut rapidly but when the distal

remaimng thin layer of fixed tutue 15 covered
with double thickness petrolatum gauze which
s held 1n place by a gaure—covered cotton dress-
ing
After an interval of seven to fourteen days, &
cleft forms between the fixed and unfixed tissuc.
The fixed thssue then can be removed by mip-
ping with sharp-pointed scusors any adherent
strands of tmsue such as tendons, perves and
vescls. By this time granulation tisue has
formed The fixed bone usually requires another
week or two to become sufficrently demarcated
from the unfixed bone so that it will scparate
rud.ﬂyw‘hmgnxpcdmthlrongﬂxrlndlotx-
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ened by means of a rocking moton. The bone
thus expased ordinanly blecds freely and within
a day or two granulations form on the surface.
Dunng scparation of the fived tnsue and dunng
healing stenle precantions are used.

Emthelization 11 promoted by the use of
scarlet red owntment impregnated gaure dres-
ings. The lesions heal with well vascularmed,
plable scars (Fig 196C) The pauent may 1o
mam ambulatory dunng treatment and dunng
healing f the circulauen 1 good and If the
wound 1 not on the bottom of the foat. In the
presence of wounds on or bordenng on the
plantar surface the patient should not step on
the foot but should get around on crutches until
epithelation 13 complete or nearly so. Other
wuse the motion of the thiek skin with each step
tends to sever the debcate new epithehum from
the granulation tissuc producing a punched-out
ulcer and caunng delayed healing In patents
with borderime airculanen bed rest wath the
foot at the level of the heart {s indicated dunng
the penod of healmg Orthopedic appliances
and specual shoes are fitted as needed to avold
undue premsure on certam powts of the de
formed foot.

The choee of the Ievel of amputation also 1
affected by factors other than the extent of the
gangrene. If the gangrene extends to the level
of an interphalangeal or metatarsophalangeal
fount, it w advnable to carmry fixation into the
body of the bone proximal to the jont 1 order
that complications in healing will not result
from the failure of granulation tmsues to form
on the exposed joint structures Another factor
which affects the level of amputation u the
effiiency of the arculation of the part. For
example 1if the arculation is not quite adequate
at the kvel of the middle of the proxmmal
phalanx, the amputaton may be carned out
through the dutal third of the corresponding
metatarsal at which level the vasculanty may
be adequate.

In pattents 1n whom the efficiency of the
circulation and the reactmty of the tisues are
severely impaured the final layer of fixed tisue
may fail to srparate or 1t may do o0 very dowly
(Fig 197) This delayed responsc in turn may
lead to infection and extension of the gan
grene. Ordinarily 1f separation is not faurly well

under way by ten days after completion of the
chemosurgical amputation 1t may be concluded
that healing 1 not likely to occur at that Ievel.
In such cases amputauon at & higher Jevel
ordinanly 1 recommended although in some
borderdine cases another week or two may be
allowed before a deavion 1s made

A tnal amputation followed by a waing
period of ten days may be thought of as
therapeutc test. Usually thus procedure provides
a more definlte answer as to the posibility of

Fig 197 Duabetc gangrene with poor prognons
for healing at a conservauve level. The pulsations of
the popliteal artery were weak and these of the
dorrals pedis and postenior tial arteries were
absent. There was a sudden temperature change
above the ankle: the foot was cool and had a waxy
pallor Histamlne wheals were mimmal below the
knee and absent on the foot. There was no Inflam-
matory reaction to the gangrenous tisu and the Ime
of demarcatan was not sharp. Despite the poor out
look the toe was chemonspally amputated as a
therapeune test, After thirteen days the final layer
of fixed tiscue was firmly adherent Therefore, 2 mud-
thigh ampuatabon was carned out by Dr K. E.
Lemmer with prompt healing

succenful conservative amputation than can be
obtained by any of the varous dreulatory tests,
If the outcome 13 unfavorable, nothing 1 loat as
a result of the test except the ten days or two
weeks. Moreover this Joss of time often is
counterbalanced by the improved general con-
diron which results from the removal of the
nfected gangrenous tisue. In dabetics particu
lary the fever often subsides and the ansulin
requirement becomes stabilized at a Jower level
:olhnlhcpxtmtbtm:betmopﬂ'lmt
ruk of & higher amputation of the extremity
proves

Although the above-described method of
chemosurgscal amputation was used with a
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large measure of success over a perdod of
scventcen years, the prospect of maving time
2nd reducing the duiscomfort was offered by the
prelinmary surgical amputation of the main
portion of the gangrencus part pnor to the m
stitutton of chemosurgery As yet, however
there 1 no assurance that this moovation will
be without disadvantages. For example, 1t 1
powsible that the 1njection of procane prior to
the 1mtal amputation may tend to reduce the
blood supply and the reactivity of the tisuey
in the regwon of the amputation ute However
if epinephrin 15 ommtted if the Injection 1
made without excesuve pressure if the level of
the block » a considerable dutance proumal
to the amputation mte and if 1t 15 not used mn
the presence of ascending infection jt would
seem that no apprecable cuculatory or other
complcaton should result. Another posible
dmsadvantage of surgical amputatdon pnor to
chemosurgrcal treatment 15 the fact that the
fixative 15 used more spanngly and for a
shorter period of tume than if the entire
amputation were done chemoturgically The
resultant decrease 1n the chemical mflammation
may well have an adverse offect on the re-
actraty and healing qualities of the tisnyes at
the amputation ste. That this may actually be
the case n indicated by the fact that when
prior surgical amputation 1 practiced the final
layer of fixed tusus takes several days longer
to scparate, and 1t doea not do so as cleanly
Moreover the granulstion tstuc is not as
healthy and well vascularized as it 15 after
chemosurgical amputation without prior sur
gical removal. Whether thu relatrvely alugenbh
reaction may reduce the inadence of ultumate
healmg of the amputation wounds requires
further evaluation.

With the mnformation now at hand 1t would
seemn that in patents in whom the arculation
and resctvity of the tisues are of borderline
character the safest procedure 18 chemosurgical
amputation without prel y surgical pro-
cedurer. In pattents with relatively good ar
culatron and good reactvity surgical amputa
tion prar to the instituton of chemosurgery 13
Justifiable.

Whea prel y surpcal amy
practiced it Is carmed out at & level appros

on B

mately 1 cm dutal to the anticipated final
level of amputation. Dichloracetic acid s used
for hemostams and for prebmmary penctration
of the stratum corneum then znnc chlonde
fixative Iy applied The thickness of the applica-
tion of the fixative s ess than half that wmed
when the entme amputation 11 done chemo-
surgically In patients with very poor curculahoa
the amount of fixative must be reduced further
stll. The rest of the chemosurgreal amputation
is camned out 1 one or more stages in the
mme manrer as if there had been no pre
liminary surgical amputstion (Figs. 201 and
211)

The above-described methods are appheable
to all forms of gangrenc regardlem of ther
cause, However mnce there are a number of
special considerations which require elabora
tion, cach type of gangrene u conmdered m-
divrdually

Diabetic Gangrene

@In diabetic patients there may be three ab-
normal condltions that tend to fever the de
velopment of gangrene (1) the duabenc
artenioscleross which reults m arculstory lm-
paurment (2) the dsbetic neunts which rc
sults in ancsthema which In turn predisposes to
myury from pats 1n the shoes, hot water bottles,
abnormal pressure and other forms of traume,
and (3, the reduced resmtance to wnfecton
which allows ready entrance of organnums
through mmpor abramons, ingrown toenails,
dermatophytoss or macerated corm or calhnes.

In dabetic patenty gangrene at tames may
develop largely as a remit of the anestheds
and Jowered renstance to infectron even though
the crculation 1 only slightly mmpaired In rech
cases the relatively good dreulanon may result
w prompt heahng regardiess of whether the
gnngrcnouspanhrcmowdmrgra.\lyorchm-
mrgreally However with grester degrees of
clreulstory unpairment sargleal removal be-
comes progremvely more Likely to Jead to the
formaton of small foct of necross whether
these onginate froan sutures, ligatures or merely
from the incrions themselves. These small fod
readily become Infected and gangrene may
agsin develop and spread. Therdfore, when
there 1 doubt regarding the arculatory effi-
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tely predict whether the arculation and
hemosurgical technic 13 preferable  accural

N m:ocmctmumrgr ligatures arc uxd, no  reactivity of the tirsues at a given level 1
bc@ﬂmmu’t develop m a flap of tissue no flud  sufficient to lead to healing following conserva
zan clt])llc:rlt] and no orgamsms can enter the tive amputation Therefore, except 1n certain

A B ¢

i
gangr d detruction of the distal
1 A) Dubetic ene with exposure of interphalangeal joint an
Fig 198 (&) phalanx. {B} Granulation tirue ten days later (C) Healed leslon,

Fig 199 (A) Dubetic gangrene of the second and fourth toes. (B) Healed lemon after
chemosurgical amputation. The third and fifth toes though not frankly gangrenows, were
removed because of the infected sinuses at their bases,

lenon until the final layer of fixed tisue i  selected cascs, the chemosurgical method of
ready to separate by which time the wound  removal 15 preferable because 1t provides a
n protected by the infection reustant granula greater margn of mafety

ton tasue Unfortunately there n no way to Although superficial areas of necrosi affect
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ing the toes occasonally may be removed with
dut amputation of the digit 1t 13 customary to
chemosurgleally remove the toe to 1ts base
whencver the gangrene extends to the bome
(Fig 196) or involves a jomt (Fig. 198)
Dunng the amputation of a toe carc is used
to avoid cntrance into the mewtanophalangeal
joint unless & more proxmal amputation 1s
contemplated When the adjacent toes exhitnt
abnormalittes such as hammer toe or when the
gangrene extends too close to therr bases 1t 1

wvolved, a tr tarml  ch meal
amputation results in 2 functional stump (Fig,
202)

In diabetic patents, oatcamyehitis affectig a
phalangeal or metatarsa] bone 13 a chrome
destructlve process that usually cventuates m
frank gangrene, Hence the affectrd tumuc
thould be removed along with the portion of
the toe dutal to the lewon (Fig 203) The
proxumnal extent of the process Is readily dis
cerned by grow  visualimtion  because the

Fig. 200, (A-C) Disbetic gangrene affecting three tocs suceenrvely at yearly intervah over a period of three
vears. (D) Healed lenon five years after the first amputation. The patient was ambulatory throughout.

advisable to remove them even though they are
not yet gangrenous (Fig 199) Sometimes
several toes become gangrenous onc at a Hme
over a penod of yean, but the patient can be
kept ambulatory by sunply removing the toes as
they break down (Fig 200)

Gangrene which affects ope or two meta
tarmal heads may necesntate amputation through
the distal third of the metatarsals but, if pos
tible, the toes les exienmvely involved should
be amputated more comervanvely in order to
preserve a more useful foot (Fig 201) How
ever even when all of the metatarsal heads are

affected bone 13 soft and fragmented ma con
trasted with the hard normal booe,

Areas of gangrenc or penetratng uleen on
the plantar surface usually anse under the
metatarsal heads, If superficial they may re-
spond to very comervative chemosurgical re-
maoval and cnough of the plantar fat pad may
be preserved to provide a smble scar How-
ever if the lesion 1 a penetrating uloer whach
extends to & metatarsophalangeal joant, themo-
surgical amputation of the toc through the
destal third of the metatarsal is advisable (Fig.
204)
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Fig 201 (A) Dubetlc gangrene of all the toes and the first and fifth metatarsophalangeal jounts. (B)

Granul sse after ampatation of all of the toes and of the heads of the firt and fifth metataruls. The

major porion of the amputation was done surgically under local anesthesia and the last scveral milhmeters

were removed chemommpeally (C) Healed foot four months after amputation. The pauent did not step on

the foot until epithelration was complete in order to avoid the development of an overhanging plantar edge.

With contraction of the scar the plantar pad pulled domalward protecting the ends of the bones on walkng
The patient was still walking on the foot after more than a year

A B

Fig 202 (A) Dhabetic gangrene of the great toc and dorsum of the foot. There were

grenous anuses hooey combung the antenor part of the foot. {B) Gramu oruTg
amputation through the middle of the m Is. If sullf, ’(‘ ) ‘hm“u ::Li‘:me a moc::

comenate amputation may have been feasible (C) Healed stum
p 10 months later Fi
patient «till was walking around on the stump without difficulty e yean later the
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D E
Fig 203 (A) Dubetic gangrene with draining sinus leading to f d bone, (B} Granulath

e
after chemosurgical ampumtion. (C) Hesled lesion, (D) Roentgenogram showing destructron of booe
around the metatanophalangeal jolot. (E) Appearance of bone after chemorurgical amputation.

248 Gangrenous Conditions



A

B)
ning destruction of the metatarmal head as revealed by x ray (
Fis 200 (4 Pﬂ‘:“ﬂ“ﬂg mml:;he ‘:;%:" Lrg gical amp (C) Healed lemon,

C

3. "5 (A) Dubeuc gangrene of dorsum of foot and of the third toe, {B) Granulation tisue after re
noval of the gangrenous area and the third and fifth toer. The circulatlon of the fifth 10c was interfered

with and it was removed thoogh not Inlthally gangrencur, (C) Healed leion.
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Gangrenous areas on the dopum of the foot
also may be chemosurgically excised but if 1n
the process the blood supply of an adjacent toe
is mpaired 1t also should be removed (Fig
205)

Gangrene as far proximal as the heel often
indicates a poor prognosis as far as local treat
ment 15 concerned, but if 1t 13 not too extenuve
1t may be succemfully removed chemosurgically
(Fig 206) If the gangrene affects the cal
caneus, the involved bone also is removed but

patients with arteniosclerotic gangrene in the
group of cases 1 which the reactity of the
timues 1 insufficient to throw off the final layer
of chermcally cauterized tissue.

The mmtal apphcation of the fxatve
chemical may cause more pain in the patents
with artenosclerotic gangrene than m those
with diabetic gangrene However the relief of
pam within a few hours after imstitution of
chemonrgical treatment 13 correspondingly
gratfying Tymcally the patient with arteno-

P

Fig 206 (A)

C

Diabetic gangrene of the hecl. (B) Granulation tamuc after chemosurgiaal excislon. (C)
H

caled leslon.

in such cases the prognous far healing often
13 poor

Dubetic gangrene affects the fingers only
rarely The comervative amputations made
feagble by the chemosurgical mcthod allows
preservation of the greatest possible amount of
function (Fig 207)

Artenosclerotic Gangrence
Thus type of gangrene 13 much the same as
dabetic gangrene both In ity cloecal features
and 1n 13 response to chemosurgical treatment.
However there are some differences. As com
parcd with diabetic gangrene there 15 a greater
tendency for arculatory deficiency to pre-
dommate over both perve duturbances and
susceptibility to infection as a causatlve factor
This 1n tum tends to place more of the

sclerotic gangrene gets his finst good nights
sleep m weeks or monthy.

Often 1t 1 remarkable how a gangrenous toc
that hay exhibated po tendency mdxpnmc

ntancowsly for many weeks will clean up
:P:hm two weeks after chemosurgieal removal
of the gangremows tusuc along with a few
mulhmeters of pormal tssue (Fig 208)

Frostbite Gangrene

Because the circulanon ususlly 1 rchnvdy'-h
good in patents with frostbite gangreme, the
lestons heal regularly following chemasurgical
amputation (Fig 209) The esscntial lack of
arculatory Hmpaument abo makes 1t nfe to
amputate at & VEry COAXCTVALVE level This
results 1n the prescrvaton of the greatest pos-
sible amount of twsue and functon. It is ad
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\usable to walt one 10 threc weeks after freezing
1n order to determune the exact amount of
necrosis because f only a thin superfical layer
s damaged 1t is not necasmry to remove the
entre toe.

frostbite or the burn yet after the chemosur
gical removal of the gangrenous trssue along
with a few milhmeters of adjacent uninvolved
tssue the fixed tisue scparates in & week or 30
Apparently  the reactivity of the tissues Just

Fig 207 (A) Disbetic gangrene of the index and fourth
fingers of both hands.
(B) Healed leiont. ©

Tissue which has become gangrenous as a
result of cold, in common with that which has
become gangrenous as a result of thermal burns,
tends to separate much more slowly than tusue
that has been fixed with nnc chlonde. Thus,
there may be little tendency for the gangrenous
slough to separate three or four weeks after the

beyond the farthest extent of the gangrene
is somewhat impaired by the freenng or burn
l;gb:Jd:t 1 not affected adverscly by the znc

The chemosurgical technic abo 1 useful m
the comervatrve removal of frostbite gangrene
of other areas. For example, the exposure of
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the cartilage of the helix of the ear which may
be the pamful result of freemng may be cor
rected by the conservative chemosurgraal re
moval of the damaged tissue,

The safety with which comservative amputa
tron may be carrred out even 1n the presence of
gross mfection suggests the practicality of ats
use 1n frosthite gangrene 1n military personnel.
The techmic also should be useful 1n trench foot

arculatory mpairment 5 pot 100 severe, con-

senatne chemosurgical amputaton may be
carned out wath success (Fig. 210)

Arterral Embolsm with Gangrene

Occasionally gangrene forms as a result of the
sudden occluson of an artery by an embolas
which usually ongmates from a vegetaton m 2
rheumatic heart. The chemosurgical techne

(o]

Fig 208 (A) Senile artenosclerotic gangrene of the fourth toe. The slongh had remamed adherent after
three months of warm compresecs at another hospial. (B) Granulation tisne twenty four days later The
fifth 10¢ als0 was chemosurgically amputated mnce fts blood supply could not be preserved. (C} Healed loaa.

or mmernon foot, but as yet 1t has not been
tried for these conditions,

Thrombo-angtitis Obliterans with Gangrene

In gangrene assocaated with thrombo-angutis
obliterans or Buerger s disease the conditions for
healing following chemosurgical amputation
often are not favorable. In scveral cases the
fixed tusue faled to scparate and there was
extenson of the gangrene. In one case 1t was
powmible to clean up the wound after chemo-

allows amputation to be carned out at a con-
paratvely comenative level Thi 1 especally
deurnble because when suffieent time bas
elapsed for the development of collateral path-
ways the arculation of the part may prove
quite adequate.

Arteral Thrombosis with Gangrene
Although thrombosss not infrequently is ob-
sened 1n patents with duabetic or arteno-
sclerotic gangrene  this condinon only o

tanallv

surgrcal amputation but  granul tismue
fauled to form, epithelmaton did not take place
and the persutent pan in the wound neces
sitated higher amputation.

However 1n sclected cases in which the

y arses indep hy and

the prmary cause of the gangrene. The chemo-
surgical amputason of the gangrepoud part
may be muceessful at a more comersative fovel
than otherwne possible and when the collateral
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pathways have become astablished the extremity
may return to a fairdy normal conditron.

Raynaud s Discase with Gangrene

The vasomotor disturbances which char
acterre Raynauds dmcasc lead to trophic
changes that occastonally may eventuate n

and drugs infection including gas gangrene
and injunies to vesscls In some of such cares
the chemosurgicnl removal of the gangrenous
tisue may be advantageous. Thus one patient
who way referred for removal of a poorly ar
cumseribed gangrenous slough which formed m
the cubital fosa as a result of a subcutancous
injection of glucose solution responded well to

B

Fig 209 (A} Frostbute gangrene following freenng of the feet three weeks before. (B) Granulation nsue

alter chem

orurgical amputation of the tocs. The heads of the metatarsals were removed from the right foot

bt not from the left. (C) Healed leslons. The lesion on the left foot was covered
with a grafe by Dr A E.
Lemmer while that on the right was allowed to heal by second intention. Though the mfm wl;ymd healed
300MET 1t was Dot ready to yupport the weght any sooner

gangrene The chemosurgical amputation of the
Angrenous  portions of the dgits may be
carried out safely at a conservative level and
upon removal of the painful lemon the ar
culatory status may improve (Fig 211)

Other Forms of Gangrene

fcmgmmm.n)dcvr,bpond\ee_xmmuu
rom other causes such as trauma chermcals

chemorurgical removal of the damaged tssue.
Toes which have become gangrenous as a result
of trauma or infectian also have been conzerva
tively amputated by the chemosurgical technic
with succenful results, In several cases gan
greoous sloughs n vancose ulcers of arterio-
sclerote indondualy were chemosurgpeally ex
aised with improvement of the conditions for
healing
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the cartilage of the helix of the car which may
be the pamful result of freezmg may be cor
rected by the consenatne chemosurgial re
moval of the damaged tissue,

The safety with which conservatuve amputa
tion may be carrred ont evtn 1n the presence of
gross infecuon suggests the prachcality of 13
uce 1n frostbite gangrene 1n milntary personnel.
The technic alwo should be useful in trench foot

arculatory unparment 15 not too severe, o

senatrve  chemosurgical amputation mav be
carnied out wath success (Fig. 210)

Artenal Embolism with Gangrene

Occasionally gangrene forms as a resuht of the
sudden occlunon of an artery by an embolm

which wsually ongmates from a vegetanon ma
rheumatre heart The chemosurgwal frehme

Fig. 706. (A) Senile artenoclerotic remarned adherest 20t
gangrene of the fourth toe. The slongh had
g}.rl;cmomh:dh\rm camprenes at another hospital. (B) Grammlatlon timue twenty four duys Inakx
toe 2l w ax chemovurpically amputated since 1ts biood supply could not be preserved. (C) Healed

of mmernon foot, but as yet 1t has not been
trred for these conditrons,

Thrombo-anguts Obliterans with Gangrene

In gangrene asocated with thrombo-angiits
obliterans or Buerger s disease the conditions for
healng  f chemosurgreal  amputauon
often are not favorable. In several cases the
fixed baue failed to separate and there was
extension of the gangrenc, In one case 1t was
postible 1o clean up the wound after chemo-
surgacal  amputation byt 1 tissue

allows amputation to be carned out at 2 oz
paratvelv conservative Jevel Tho 8
desrable because when sufficeent tme l;
elapsed for the development of collateral p2
wxy:thcmuxhnonofththm)Fm‘:
quite adequate.

Arterial Thrombosrs with Gangrene

Mﬂmﬁghthmmbomnotmfrtq“@’-‘f”dr
served m patents wath dubetc or 3

sclerotic  gangrene

n d, 4

failed to form, epithelzation did not tale place
andthcpcnmmtpamm:hg“mmdncca-
ntated higher amputation,

Howover 1 selected cases in which the

Arscs P hemo-
(]xprmryatucofthc&‘wm
surgical amputation of the gangrenow el
may be successful at a more conservative eral
than othervwrse possible, and when the colit
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pathways have become cstablished the extremity
may retum to a furly nonnal condition

Raynaud s Dcase with Gangrenc

The vasomotor disturhances which char
acternre Raynauds direase Jead to trophic
changes that occaswnally may cventuate sn

and drugs infection including gas gangrene
and injudes to vessels In some of such cawes
the chemowrgical removal of the gangrenous
tissue may be advantageous Thus one patient
who was referred for remorval of a poorly ar
cumscribed gangrenous slough which formed in
the cubital fossa as a result of a subcutancous
injection of glucose solution responded well to

B

Fig 209 (A) Frostbate gangrene following freezing of the fect three weeks before (B) Granulation tissue

after ch, cal ampurta

tion of the toex. The heads of the metatarsals were removed from the right foot

but not from the left. (C} Healed lemons. The leslon on the keft foo
t was covered with a tby Dr K. E.
Lemmer while that on the nght was allowed to heal by second intention. Though the mﬁ:lfw:{md healed
so0nier 1t was not ready to support the weight any sooner

gangrene The chemosurgical amputation of the
gangrenous portions of the digits may be
cumed out mfely at a conservative Jevel and
upon removal of the pamnful lemon the dr
culatory status may improve (Fig 211)

Other Forms of Gangrene
Gangrenc may develop on the extremities
from other causes such as trauma chemicals

chemosurgical removal of the damaged tissue,
Toes which have become gangrenous as a result
of trauma or infection also have been conserva
tively amputated by the chemosurgical technle
with succensful results, In several cases gRD-
grenous sloughs m vancose uleens of arteno-
sclerotic individuals were chemosurgically ex
cised with improvement of the condstions for
healing
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Fig 210 (A) Thrombo-angiths obl with gangretie, The patient had lost severa! toes previowly He
resumed mmoking, which had been forbidden, with this result. (B) Healed lenom. The left hand was eimi-
Tarly mvolved. The stumps of the fingers were useful m his work as a mawenr

Fig 211 (A
in

) Raymaud's dusease with gangrene. {B) Hetled lexon after amputation.
The ma; Poﬂlonmrfmcvvedmxgiuﬂym)dtrloclllncnhainlndthelutfm

il

1 were d ally
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Results of Chemosurgical Amputation of
Gangrenous Parts of Fxtremities

In the cntire series of 248 patients there were
276 cxtremities affected by gangrene Of the
total number of lestans there was healing after
chemosurmeal amputation an 197 Therefore
the rate of healing was 721 per cont for the
entire group {Table NLVIH)

The results in diabetic gangrene were shghtly
better than in wenile artenowclerotic gangrene
{72.8 of 616 per cent) The poorer results n
atteniosclerotic gangrene reflect the preponder
ant miluence of ucherma as corpared ta dia
betic gangrene in which infection and nerve

TABLL NXLVIH
RESULTS OF CONSTRVATIVY
CHEMOSURGICAL AMPUTATION IN
GANGRENT OF VARIOUS
LTIOLOGIC TYTES

\embr Vembr
of of Lenons Fealed

Eralogy of Gengreme Patads  Lenoms \Nmmber  Per cent
Dubenc arterio-

sclesorts 166 188 1y 728
Serile arterdoscleroen 62 64 a1 6
Froabae ] 1 n 100
Thrombo-angiithy

obliterans 6 7 3 29
Arterlal embaolism 3 3 2 66 7
Arteria] thrombosis 2 2 2 1000
Reynand's dacase 1 1 3 1000

Toul, all typss 248 76 197 721

disturbances also play a sgmificant role. The
Fatc of 100 per cent healing n frosthate
gaogrene w to be expected mn view of the
evential lack of airculatory impairment in most
cucx. The relatively low rate of 37.5 per cent
1 thrombo-angutis obliterans appears to be duc
ot enly to severe arculatory deficency but ako
1o x pecubiar lack of reactivity of the tssues 1n
;hudm'rhcnumbcno(umo(gmg\'mc
fom embolism, thrombosis and Raynaud’s
discate were 100 emall to provide significant
fxtistical data but the good results which were
d were not unexpected 1n view of the
Rature of these conditions.

The causes of the unsuccenful remlts which
occurred 1n ﬁfty—fonc patients with diabetic
Bangrene were as follows fadure of sepamxton
of the finad layer of fired tsue in twenty four

extension of the gangrene mn thirtcen extension
of snfection 1n s1x extension of gas gangrene in
one dicharge before completion of treatment
in one, and death from mtercurrent disease in
wx The cawses of the unsuccessful results in
twenty thice  patients  with  arteriosclerotic
rangrene were as follows  fmlure of separation
in wx extenuon of gangrene in seven dm-
charge before completion of treatment 1 two
and death from intercurrent dncase in eight.

It may be that prehiminan surgieal removal
of most of the mnvolved tissuc before the in
sutution of chemowrgical treatment may
affcct the results In the series of thirteen cases
in which this procedure was carmed out there
were eight patients in whom healing progressed
satuslactorily (eg., Figs. 201 and 211} In five
cases the final layer of fixed tissue faifed to
scparate Thus heabng occurred 10 615 per
cent of the patents, a rate somewhat below
the 721 per cent obtained by the use of the
chemosurgical technic alone. However a series
of thirteen cases 18 far too small to permat
definte conclusions.

Prediction of Qutcome

In order to detertune what factory are
most important in predicting the outcome of
chemosurgical amputation almost all referred
cnses were accepted for chemosurgery whether
or not 1t was thought that the arculation was
adequate to permut healing From the data so
obtamned the following sigmificant progmostic
entena evolved

(1) Diasbetic gangrene has a better prog
noss  than  artenosclerotic owing
largely to the predomunance of mfection and
neurcpathy w the causaton of many cases of
diabetic gangrene as contrasted to the pre-
4 fluence of uch n most cases
of artenoaclerotic gangrene

(2} The younger the patient the betrer the

Pprognosis

{3} The more definite the line of demarea
tion between the gangrenous tusue and the
Iving tusue the better the prognoms.

(4) The greater the reaction of the Iving
tusue to the gangrenous tssue g3 indicated
by rednens, swelhng heat and wflammatory
exudate the better the outlool. In other words,
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a wet gangrene in an nflamed foor usually
ugnifits a better prognosis then 2 dry nchemic
gangrene 1n a pale cool, unswollen foot.

(5) In general strong pulsations in the
doraahs pedis and posterior tiblal arteries are
good prognostic sigm, but ther absence does
not pecesanly Indicate a poor prognoss be
causc collateral arculation may be adequate.

(6) A high degree of arterwaclerons as n
ducated by a palpahle thickemng of the radial
venels and by calcification as shown in roent
genograms of the feet 18 often indicatrve of &
poor prognosus but pot necessarily 1o because 2
good arteniolar and capillary arculation may
be present m spite of markedly scleronc
arterics. An investigation i cwrently under
way to deterrune whether pucrvscopic ap-
praial of the degree of wvolvement of the
wmnaller vessels may be of value 1n determming
the outlook for heahng at & grven level,

(7) The hustamine wheal test 15 an excellent
indicator of capillary functon and hence, of
prognous, but the same infarmation usually can
be obtained by observation of the degree of
wflammatory reaction to the gangrene. There
fore the wheal test 18 no longer used routmely

Without appreciable prognostic value were
the following factors the rapadity with which
the gangrene progreased the extent of the
gangrene unless the major part of the foot
were wnvolved, and the presence of bone
destruction. In duabetics, the duration, seventy
and control of the diabetes were relatively un
important 1n estimating prognosis

In a study winch was reported 1n collabora
von with Dr. E. L. Severmghaus and E. R.
Schomdt™ it was found that the effiaency of
the arculation in the extremity was a prmc
factor m determuning the cutcome after con
wrvative chemosurgical amputaton. This was
wndicated by the finding that in extremuties In
which the circulahon was rated as “fairly
good,” heahing resulted 1 93.8 per cent of the
cases while in extremities in which the arcula
ton was rated as “fair’ or ‘poor” heahng re
sulted ;n 294 per cent of the casaa. However
the fact that 294 per cent succesdful resulis
were obtamned m cxtremities with only poor or
fair arculation wdicates that esther the avall

sble prognostic criterta are not mfallible or

there 18 something besides the efficlency of the
arculation that affects heahng at the amputa
tion site. Apparently the reactivity of the
bving tinues as indicated by therr abihty to
throw ofl the fixed tisque, it not alwayx closely
proportional to the efficency of the blood
supply

The therapeutic test provides the only certaln
means to determine whether a conservative
chemoaurgieal amputation wall Jead to heahng
If after ten days the separation of the final
layer of fixed tuvuc is progrexsing well the oat
look for healing 15 good. However if the fixed
tusue 15 still firmly adherent the prospects of
healing at the conscrvative kevel are remote.

Doscumion

Why would not surgical smputation be as
succeasful  as chemosurgical amputation 1f
carrred out at the same leved In & smilar group
of patients? There are three main reasons
(1) The field usually is more or less infected
and the fresh-cut surfaces with ther open
tussue spaces are more susceptible to the spread
of wmfection than are the infection remstant
granulations following chemosurgical smputa
tion. Moreover the arca {1 stenlired durmg
chemosurgical  treatment by the  fixative
chemical. (2) Following surgical amputanon
there are munute arcas of necrous not cnly
from the sutures and ligatures but alswo from
the mnamon itself Under adverse condrtions
these necronce fod may lead to the formatson
of collections of flud which may, 1n turn, lead
to abscen formation apd further extenuon of
the gangrene Followmg chemosurgical amputa
tion there are no such areas of necrosn m the
tissues adjacent to the final Iayer of fixed tissue.
(3) Gangrezous mnuses which may extend for
unexpected distances along tendon sheaths,
fascial planes or other structures cannot be
located ax accurately during surgical amputa
ton as they can dunng chemosurpical amputa
ton. Therefore the chance of leaving a rend
wum of gangrenows thwe i greater adter
conservative surgical amputaton than after
chemowrgical  amputation Of counse  the
danger of cuttng acros & gangrenous snus
may be cbvisted by performing the aurgreal
smputation at & much more proximal level, as
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for cxample by domg a  tranunctataral
amputation for gangrene involving a toc
Due to the lack of datr concerming the re
sults of surgical amputation at Jevels smilar
to those at which the chemoswurgical amputa
tiom were made it Is impowible to accumtely
compare the rewulte of the two methods of
amputation. However there are veports of the
results obtaned by surmical amputation at the
transmetatarsal level
The finst reported semes of tranwmetatarsal
amputations war hegun by Furste and Herr
mann 1n 1934 * No attempt was made to clowe
the wounds. These authors obtained satis
factory healing 1n 37 per cent of the patients
with diabetic gangrene and i 31 per cent of
the patrents with artenosclerotie gangrene In
194 when penicillin became availlable \Mc
Rattnek,” Franseen™ and their co-workers be
gan a senes of transmetataral amputations with
mreediate suture of the wounds. The results
as reported by Root™ indicate a successful out
come 1n 842 per cent of 122 cases of dinbetie
gangrene  Although ths rate exceeds the 728
Pt cent rate of healing following chemo-
surgical amputation, there were two differences
between the two senes that must be taken into
accoant. Finst, the group of surgcally treated
Patents included a larger proportion with the
predemunantly neuropathalogic type of ducase,
M compared to the predominantly arculatory
1yPe, than was the case in the group of chemo-
m treated panents, In the latter senes
y every patient with gangrene suf
fioently imited to allow preservation of a use-
ful foot was accepted for treatment regardiess
of whether the predommant causative factor
" newropathologic or circulatory As has been
sated 1f the cases of the patients with ‘poor’
td “far” arculavon are omitted and only
thase wnth “farly good” areulaton are m
cluded, chemomrgical amputation results
hﬂhﬂgmgi\ﬁ.mamulthcmm’rhrmnd
dﬂm"ﬂwtcnthctwo)enumldmlthe
amputations 1n practically all
axs were carmed out at a more conservative
level than were the surgical transmetatarsal
Amputstioms. This comservatsm may have had
» shightly advensc cffect on the percentage of
kesions healed, but 1t resulted 1n the preservation

of the ueeful transverse plantar arch 1n a high
rroportion of the caws

Fvery effort to save as much of the foot
as powble is worth while because the elderly
patients with gangrene do not readily adjust
to the loss of a portion of the extremty The
cairmosurgical techme makes 1t posuble to
surcewfully amputate a toe even if the gangrene
has reached the weh between the toes Surgical
amputation under such circumstances 1s not
often attempted and 1s sull less often success-
ful because there 18 not enough tusur to allow
closure  without tenson  Inasmuch as the
gangrene approaches or reaches the base of the
toc 10 a conmderable proportion of the cases st
18 evident that mamy more will be amenable to
conervative chemosurmcal amputation than to
equally conservative surgical amputation

While ambulation 1s casier when the trans-
verwe plantar arch has been preserved  the
wump following transmetatarm} amputanon
till 15 quite satisfactory and certainly 3t 1s much
better than the loss of the imb A great many
patients who have Jost a leg because of gangrene
never learn to use an artificial b Therefare
even though the extremuty has a considerable
derree of arculatory impairment and even
though 1t may be subjeet to further gangrene
it 1 justifiable to grve the patient the we of
the cxtrermity for as many years as possible In
awmuch as the artenosclerons usually ncolves
the veuels of the heart, bramn kidneyy and
other wital organs, the hfe expectancy usually
B not long hence the patient often can be
kept ambulatory until he develops a fatal inter
current illness.

The operative risk of chemosurgical amputa
tion 15 low In the present series there were no
deaths that were directly attributable to the
procedure itself because no general anesthetic
was used and there was nothing about the pro-
cedure that could cause shock or other com
pircatons. However the eldery diabetic and
artenosclerotic patients are subject to vanous
degenerative discases which can cause death
duning amputation or dunng the separation
of the final layer of fixed tusue. In the present
senes of 248 patients there were nine deaths
duning this period. Thus the mortality rate
may be conmdered to be 36 per cent even
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though the deaths were not the result of the
operative procedure gself The mortalty rate
m the seres of 166 cases of dabetic gangrene
was 8 per cent. This rate 13 about the same as
would be expected tn & group of eldedy
arteniosclerotie diabetics within & smmilar period
of tme even if no operation were carned out.
In the senies of axty two cases of arterowclerotic
gangrene the mortality rate was 6.5 per cent.
As hay been stated, the comservatrnve chemo-
surgical amputation of a gangrenous toe or
other part of the foot does not advenschy affect
the outcame of subsequent amputation of the
leg should this procedure prove necessary Thus,
1n the entire senes, amputaizon of the leg was
necctsany m fifty cases of these five died of the
operation or of postoperathve complications,
a mortality rate of 10 per cent. Thu 15 & low
figure, especaally in connderation of the fact
that these were the patients 1n whom the dr
culation was 50 poor that comervatnve chemo-
surgical amputation was unsuccessful. For the
series of thirty four dubetic patients who cxme
to amputation of the mb by vanous members
of the surgical staff after unsuccessful chemo-
surgrca) treatment the mortality rate was 118
per cent. For the senes of eleven artenoacleratic
panents who came to smputation the rate was
91 per cent

Followmg chemosurgical emputation of 2
gangrenous toe or other part of the foot, 1t 1
oot unusual to observe a definite 1mprovement
m the arculatton n the remaming tsues
Although some of this rmprovement may be the
result of the reduction of the demands upon
the lmuted available blood supply and some
may be the rosult of the development of a
collateral arculation, part of 1t often appears
to be duc to a decrease m vasospasm. Whether
the reduction of the vasospaun 1 the result of
af the removal of the gangrenous leson which
acts as the beginnmg of & reflex are or whether
it B the result of other factory » not certanly
known. Regardiess of the cause of the improved
carculatory status after chemosargical removal

of & gangrenous part, the fact that 1t sometimeg
13 observed s one of the reasons why many
patients have been accepted for copmervame
chemoturgical treatment 1o spite of very poor
curulaton m the extremity

Some patrents and thar phynaans are m-
chned to wait for spontancous sloughing of
gangrenous toes or other parts. While this may
be ustifiable for very superfical gangrenow
lexrons 1t 18 not recommended for deeper lesrons
because the process b very ume-consuming and
usually unsuccessful. Chemosurgrcal amputs-
tion not only gives & much better chaner of
healmg but 1t saves much tme because under
favorable canditions the final layer of foeed
tiue separates in ten dayr. When separation
fails to occur m that trme 1t may be concluded
that o conservative procedure would have sy
chance of success  ecrtunly  spontaneom
separation of the gangrenous stough could pot
have been expected in such exses,

Since sulfonxrmdes and antibrotis have be-
come available the resuls of
treatment have umproved. The fint half of the
present serres was carned out without benefit
of these drugs. The eontrol of infection durng
that penod required wide mcutons of miected
tracts and, m some cases, chemosurgical tun-
nelhog procedures for the purpose of cleaning
out 1nfected tracts without the Joss of the over
lymg tusue* Such procedares now arc rarcly
needed smee 1nfectons unally can be hept
under control by systemme therapy with ant
biotres or sulfonanudes. The result 1s Jess mutila-
tion and fewer cases which are unsocressful be
cause of ascending infectrons.

The chemosurgical removal of gangrenous
flaps which may occur after surgieal amputa
vos has been succenfully carmed out 1 several
cases. It is suggested that this techme mught
be partcularly weful m the treatment of the
gangrene which occamomlly develops m the
dorsal flap following transmetatarml amputa
tons,
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CHAPTER 29

Other Gangrenous Conditions

LTHOUGH much los common than
gangrene of the extremites gangrene of
the skm and subcutancous tissues of other parts
of the body occauenally orcurs The cheme-
surpcal treatment of such gangrenous lesons
not only permuts the accurate and conervative
removal of the neerotic tisue but 1t also eh
mmates part or all of the infection which
almost imanably accompanys the condition.
The chemosurgical techmc is essentially the
sme as that outhned for gangrene of the e
tremubes. In some cases the fixative 11 applied
to the gangrenous area before any tissue 18 ex
ased. In other cases it 18 more expedient to
sogally excne the man mass of necrotic
tesue under Jocal anesthesia pnaor to the ap-
pheation of the fixative chemical. Of course
wmple debndement, wath or without local
westhena often 1 all that 1s needed especually
4 the gangrenous tmuc 1 about ready 10
slough spontancously However not infrequently
there are conditions such as uchemia infection
or scamnng that retard or prevent separation of
e neerotic tsue. In such cases the chemo-
urmiaal excinon can be carned to a level at
which the ssues are fully viable with con
*oquent rapid separation of the final layer of
fed tmue ang prompt epithelization.
Gangrene may result from a vanety of
@mtnve factors such as infections, chemscal
ageats, presure, and ichemia from trauma
o {rom neurotrophic disturbances. Only a few

dﬂ*mecmnmun
types of gangrene need be
Dentioned here

Decubitus Ulcers

The pecrane tasue which oy rerult from
Prewure over bomy prominences in bed ndden
Pitients may be removed chemosurgically The

resultant clean  granulating surface providet
improved conditions for epithehization or for
grafuny Necdless to say  the pressure and 1n
amtion that ked to the bed sore should be cor
rected as much as posuble in order to prevent
recurtence. When the gangrenous procesy ex
tends into the underlying bone the osscous
tisue mav be fixed wath the zine chlonde fia
tive and then removed wath a chusel or rongeur
unul a level 18 reached at which the bone
healthy enough to support epithelization. After
scparation of the final layer of fixed tissue the
wound may be dressed with scarlet red gauze
which promotes the growth of the epithelum
and provides an antiseptic effect.

Trophic Ulcers

The necross which may result from neuro-
trophic  disturhances 1 pauents with such
neurolognic disenses as transverse myehits or
synngomyelia may produce parteularly -
tractable ulceration. The chemosurgical removal
of the necrotic and devitalized tisue may be
helpful 1n cleaning up the wound but the per
sutent trophic duturbance 15 likely to prevent
complete epithelzation. However the condition
of the lesion may be mimproved to such an ex
tent that surgical closure or grafting becomes
feasible.

Gangrene of the Skin

This condition which also goes by the names
of dermatis gangrenosa pyoderma gangreno-
sum and sphaceloderma 15 an entity of diverse
ctiology It may anse 1n pyogenlc Infections such
as carbuncles, 1n eryupelas, in gas gangrene in
severe ednthemations disezses, m amotanon
with chronle granulomas such as lupus vulgans,
gumma or leprosy and in trauma cspechally if
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large vessels are mvolved. Often there 1 an
undermuned necrotinng border which advances
mto the uchenuc tisues at the periphery The
chemosurgical removal of the gangrenous tsue
plus 2 border of the devitalzed tusuc at the
penphery usually stops the pecrotiang process.
The fixative destroys the infective organiims i
cluding the anaerobic streptococas staphyococa
and diphtherords which may be harbored under
the overhanging edges. With the control of the
nfection the metabolic needs of the timues are
reduced and the tendency of the gangrene to
spread 1 ehmmnated,

Burn Sloughs

The chemomrgwal removal of the tssue
which has become necrotic as a result of burns

along with a few milluncters of the adjacent
viable tissue results in separation of the dough
in approxnnately one week instead of the two
or three weeks which i unal of 1t 1 allowed
to scparate spontancously As a roult the
wounds heal more rapidiy and the scany are
soft, smooth and pliable as contrasted with the
thick, hard, rough scars that often follow burns.
In several arteriosclerotic and diabetic patients
burn sloughs from heat lamps and hot water
bottles were removed m thy manper with raprd
and uncomplheated healng The use of the
chemosurgical method for the removal of nee
rotmng lesons from overexposure to radrum or
roentgen rays 1 described in the chapter on
precancerous Jestons.
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CHAPTER 30

Infectious Granulomas

ERTAIN types of infected lesions are

amenable to chemosurgieal treatment.
Somne of theee such as warts mollucum con
uposum and granuloma pyogenicum  were
dncussed under the heading of tumons of 1n
fechous ongin (Chapter 26} while chronse
mfected ulcers and radiation ulcers were dis-
cassed under the headmg of precancerous le-
wons (Chapter 27) With the advent of sulfon
amuides, antibiotics and other systamic medica
ments an cver increasing number of infections
may be brought under control without local
traatment. However certain infeetrons which
retam some degree of refractonness to systemic
tratment may be treated advantageously with
chemosurgical techmas. Among the duscases of
b nataye are some of the chromic infectious
granulomas, notably lupus vulgans and blasto-
Ty cons.,

Lupus Vulgars

The precancerous potentiabitics of this dis-
a2 have been described and illustrated 1n the
chapter on precancerous lesioms (Fig 190)
Lupus vulgars 1 caused by the tuberele bacl
b and 1 charaeterzed itially by macular or
Papular méiltrations made up of granulomatous
tsac whach upon dioscopy exhibit a brownish
red, “apple ¥lly” color Vanable amounts of
uleeraton, wear and hyperkeratosis are present

periods despite appropnate systemic treatment
and general hygienic measures should be re
moved 1n order to prevent cancerous change.
Since lupus vulgans has a charactenstic husto-
pathiology the microscopic control provided by
the chemosurgical method serves to indicate
exactly how much tisue to remove. The nnc
chlonde Lills the tubercle bacill and unless the
organisms  have infiltrated into the tusues be
yond the level of removal no recurrence 1
likely to take place As a consequence of the
consenvative level of removal the cosmeuc re
sults are satufactory (Fig 212) Other forms of
tuberculosis on the exterior of the body which
may be amenable to chemosurgical treatment
are duscussed in Chapter 32

Nine patients with one or more lupus vulgans
lesions were chemosurgically treated. No re
currence was noted 1n six patients observed for
perrods of three months to eight years. One pa
uent did not return for check up after treat
ment One patrent reported recurrence after the
lesons had remamned healed for neardy two
years  subsequent treatment clsewhere with
ultraviolet light was stated to have controlled
the duease

Blastomycoss

Thu 1 the most common infectious gran
uloma of the shin in midwestern Unuted States.

™ chronye lenons, The face 13 the most «
Rmbutthcaumﬂuandothu-pxmofthe
body may be affected Microscopically the typ-
w2l tubercles are composed of central gant cells
urrounded by emtheliond cells and a penipheral
::bﬂf lymphocytes and plasma cells while the
i 0% epthelum often becomes acanthotc

Larpmy vulgans lesions which perust for long

The bl yoes  which are yeast like organ
s, usually enter the skan through small abra
uons. The mnal lesion 13 a papule which soon
becomes a pustule This spreads to form a
placque which 1 elevated several millimeters
above the skin surface After vanable intervals
the uncontrolled disease may spread to the
lungs and clsewhere causng death in some
cases. Characteristic features of the cutaneous
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A

B

Fig. 212 (A} Lupus vulgans of elght years duratson in a fifteen year old boy

The patient had been n a tuberculons sanitoriom for scven months and had

recetved ultraviolet and roentgen therapy without improvement of the lexon.
chemosurgical exclsgon,

(B) Healed lesion six weeks after

rence after eight years

Fig 213 (A) Blastomycoms. (B) Gramulation tisue and

pmc.hesnrcthcrteeplymclmcdmarg‘xm,thc
papillation of the surface, and the smoall 1ntra
epidermal abscenes whuch may open and form
crusts (Fig 213) Microscopcally the char
scterste suall doubly refractile blastomyces

rudage after dl?g;
lobe.
surgleal removal. The diseated tise extended unusualiy deep o the
Healed lenon One month later another laron was chemosrgially removed from
a finger There was no recurresce after three yean.

usually can be observed 1n the ntraeprdermal
abscepes. Thn feature plus the ln-l‘kDCWLC ':D‘
filtration, hyperd

otn and preudocp
matous hyperphsia forro a charactersiic mt
eroscopic pictare which

suskes it feasible to
Infections
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follow the progress of exciston microcopically
tn means of the chermurmcal technle
Cataneous kswons which do not respord
promptly to syteme therapy should not be
allowed to pemst Test the diease spread 1
terpally They may be removed mapudly and
completely by means of the chemowmcal tech
ne (Fig 213) While all of the levons in the
prosemt seres were removed by means of
chemowrgral exaaons alone, preliminary sur
peal exeson under local anesthewa followed
by chemosurgical exersion should give just as

wries and 1n retroapeet was known to have
been treated inadequately  In another similar
case there was a successful outcome (Fig 214)

The number of blastomycotic lesions on the
vanous arcys of the skin were as follows  five
on the nose four on the lower extremities two
on the upper extremities two on the lower eye
Iid and onc cach on the trunk, neck, car scalp
and cheek. All of the lesions were allowed to
heal spontancouly after chemosurgieal excinon
except two which were covered with grafts be
cauee of thar large size Onc large lesion at

Fig 214 (A) Blasiomycous (B) Cranulation usue after chemosurgical excision
of the relatrvely superficial lesion. {C) lealed tesion. There was no recurrence after
tixteen month. A large lesion which was removed from the leg also did not recur

good resulty. The microscopic control may be
Atuned in the same manner a3 1n the treat
£ent of cancer and 1t should be used whenever
;b‘“ 1 any doubt as to the extent of the lesions.
wever gross vimalmation mn some cases 1
mﬁ’:“uy Accurate to assure complete removal.
e bmu In a consecutive senes of seven
famuhnm"‘c esions which occurred 1n
w‘ﬂ.rp‘mﬂ“ were almost uruformly suc
. 1 only one patient was there known to
fecurrence  this was a lenon on the tip of
mn:d"h’dl recurred at the periphery of the
eany o(wh‘d] was subtequently eradicated by
dide rocnigen therapy and potasum
e was one of the fimt of the

the base of the neck was one which had re-
curred after roentgen therapy in doscs sufficient
to caute a deep radiation ulcer the chemo-
wurgical exenton of both the blastomycotic and
the radintion lesions resulted m permanent
healing One large lesion on the thigh was
eradicated after the lenon had continued to
spread despite numcrous roentgen treatments,
clectrosurgical exauon, ultraviolet rays, milver
pitrate cauterization and vanous omtments.
Since blastomycoms usually 15 fairly superfical
the scars often are quite good (Fig 215) As
far as could be determined none of the patients
m this senecs developed blastomycoms 1 the
lungs or other internal organs.
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Fig 215 (A) Blastontycons. {B) Gramlatlan tumue after chemonugical exchon of
the tupericaal lewon. (C) Healed lestan. There was no recurrence after one year

Actmomycons and Other Infectrous
Granulomas

One patient with actinomycons affecting the
submaxillary region was treated chemosurg:
cally The granulomatous lesion may have the
chnieal appearance of a earcinoma or sarcoma
but when 1t breaks down the ducharged pus
contains the Streptothrx Actinomyces or ray
fungus organums which form yellow granules
of pnhead nze Histologically the granulation
tutue ususlly n composed of tubercls with
epithelioid cells, guant cells, lymphocytes and
the pathogenic orgamusms. In order to prevent
spread of the discase to other parts of the body
where 1ts presence may cause senous illness or
death, the lesons should be removed promptly
1f systemic therapy has been unsuceessful

Other infectsous granulomas may have cuta
neous lesions which occasonally might const!
tute mdications for chemosurgical treatment.
Among these may be mentioned certun phases
of syphulss, yaws, pmta granulama wguinale,
lepra coctadioidomycon, brucellous, tularemis,
hustoplasmosss and  sporotnchoms.  Noo-infec
tious granulomas which mmght be chemosurg
cally excued are beryllum granuloms, comno-
philic granuloms, foreign body granulomas and
granuloma annulare. Except for one succem-
fully treated panent with the last named type,
the author has had no expenence with these
conditions. However, from the favonable re-
sponse of granujoms pyogemicum and some of
the mfectious granulomas, 2 good remadt might
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CHAPTER 31

Pilonidal Sinuses and Other Infected Tracts

INCE pilomdal stnuses and other tracts are

almost certan to be infected when they
come to the attention of a phywean 1t 1s juud
fuable to place them in the «wction on infections
It 5 recognized howover that infection usually
8 not the pnmary intating factor The chemo-
sugical technic 1s useful in the treatment of
thete condrtioms because it provides a rehable
means for visualiation and removal of the
tracts.

Pilomdal Sinus

Filomdal smuscs, and the oysts which form
of there 15 no patent operung are developmental
defects which wally are Yocated in the sacral
10od cocrygeal regions. The lestons usually be
Come symp tic 1n young adulthood when
miecton sets 1 as a result of trauma or un
usaal mtation such as may he produced by
long ndes 1n 2 car The disease 13 50 commeon m
military personne] that 1t has popularly become
“”""nu“Jtcpd.ncmc It was the great loss
of tme 10 the treatment of this discase 0 a
local military hospital that suggested the pos-
shllity of using chemosurgical methods for the
Tmonal of pilonsdal snuses particulary those
hich were recurrent and complicated

In the dleven yeans preceding the present
*Tng eleven patients with pilorudal sinus
e trrated chemosurgically Of thus number
Sght had had one or more previously at
tTpted excumons and most of the lestons were
t;?t ind complicated. In spite of the unusually
mnu‘PWPOrnon of recurrent complicated n
rm&ymymtofﬂ}edtvm]ulmhcur
d:hc technic used in the first eight cases was
el cal method without prior sur

amon. In the last three cases the tracts

fint were exered surgically following which
chemosurgical cxaidons were made to make
sure no unuses had been missed Regardless of
which method 1s used the purpose 1 to un
roof the stnuwes and cysts and to follow out all
of the tracts tn the bloodless chemosurgieal
field

In order to save time and reduce the dn-
comfort to the patient the visible uinuses and
cysts now wmtually are surpcally excised under
local anestheva, Thu may be done veny con-
servatively because any remaimng sinuses can
be followed out later by means of the chemo-
surgical techme A saucenzed wound 18 pro-
duced by the surmeal excision and the capillary
bleeding 13 stopped by cautermng the surface
with dichloracctic acd  Larger bleeders are
coagulated by means of ninc chloride fixative
impregnated gaure squares held in place under
momentary pressure

The locations and depths of any remaiming
sinuses can readily be seen or located by means
of a probe The sinuscs so located may be ex
cised immediately or they may be cautermed
with dichloracetic aad and nnc chlonde so
they may be excsed several hours later The
latter procedure usually 1 followed because the
smaller unuses may be more accurately located
mn the firm fixed tissues which result from fix
atuon with zmnc chlonde. Moreover the mne
chlonde tends to make the separation of the
final layer of cauterred tissue more rapid and
clean.

In the present senes of cases in which most
of the patients had had onc or more unsuccess-
ful surgical excisioms there were found a great
many uregular tracts, These followed no defi
nite pattern although there were many in which
there was unexpected extension in the direction

Flonldal Simuses and Other Tufected Tracts
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of the rectum ather 1n the midhine or near to 1t.
An mmportant pornt 1s the fact that 1n practically
every case the tracts extended much farther
than would be expected from the external ap-
pearance of the lemons. Although an epithelal
Lruog could be demonstrated microscoprcally
m some of the previously untreated mnuses,
there were only occauonal epithehal remnants
m the himog of many of the old recurrent Je-
nons. Apparently the pus-filled pockets often
pushed out 1nto the surrounding tmsues where
cpithelium-lined tracts had never been. In some
of the cystic spaces loculation and partial
organmtron were observed and although these
could be cleaned out readily and the radiating
tracts located chemosurgically 1t was evident
that Jocalzation by means of injected dye into
such spaces could not have been relled on to
accurately stain all of the mmaller tracts so they
could have been Jocated dunng surgical ex
anon, For the same reason the treatment of
pilonidal snuses by the inection of & sclerosing
solution could not be expected to yield relable
results.

In cases in whrch there was acate

a1

to keep the wound clean ull healing o com-
plete. In some cascs scarlet red gauze 15 appled
and the cavity filied with stenle cotton. In
other cases mercurochrome 1 applied to the
wound and a dry dresung 15 used to brdge
acrons the defect. The latter may be preferahle
for the pauent who 15 to have the dresung
applied at home.

The lestons usually heal withm a month wath
healthy phable scars (Fig 216) As has been
stated, all of the eleven patients in the present
series are healed at this wnting and some have
been healed for ten years or longer All of the
lestons healed promptly and permanently with
two exceptions one had a very deep tract ex
tendmg up the anterior wall of the sacral canal
necessitating several cautensations of this ene
remaiung tract over a penod of three years
before healing was complete. The other case of
delayed healing was 1n a patient with 2 very
decp gluteal cleft m which penpiraton col-
lected caunng a dermatithy winch, m turn, re-
sulted m a break down of small areas of eprthe-
Lum on several occamons over a penod of 3
year An additional factor in the latter case was

tory swellmg it made lttle difference whether
chemosurgical treatment was started 1mmed?
ately or whether subtdence of the infection
under antibiotic therapy was awaited. However
i the presence of surrounding cellulits ann
bwue or mlfonamide therapy should be nsh
tuted ummediately

All of the mnuses are not necessarily con-
nected to the main ones. Not infrequently other
small snuses usually in the mudline, may be de-
tected by the use of a small probe. If these
snuses are very shallow all that need be done
18 to cauterize the fimng with dichloracetc acd
and a xmall amount of nnc chlonde fixative.

Upon compketion of chemosurgical treatment
the final layer of cautereed tissue i covered
with petrolatum gaure. As the fixed tisue be
gns to loosen 1n threc or four days there may
be a httle drainage and there may be some do-
comfort from traction on the nerves attached
to the slough. By four ar five days the perves
and fibrous strands can be snfpped with sharp-
pomted scmors allowmyg removal of the layer
The resultant granulatron tisue is quite e
astant to miection but efforts should be made
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the irntating effect of the suff hairs of the but
tocks these tended to penctrate the delieate
skin m the base of the cleft. When the hurs
wmmmwedbydca:o}ymmdzbcpaumin-
structed to keep the cleft dry and clean, the
Jemon x d bealed. Incidentally the hair
in most of the pilonidal mnuses n thy wnes
were observed to consut of hairs shed from the
adjacent buttocks rather than being formed 1
hair follicles 10 the sinus tract itself. In same
individuals the haus are directed toward the
tbxnskinmtbrbaxo!dzcgiuta]::d&mdthe
posibnirty is suggested that some Jewors
are as 2 result of these hairs penetratiog the
dan and lodging in the underymg thwucs
rather than as a ronlt of a true developmental
defect.

Other Infected Sinus Tracts
A number of wnfected tracts of other types
were excned chemosurgically fn ementilly the
samc way ms were the pilenidal sinwes. Ex
amples which may be clicd are the followlog
[¢8} Ab\dktmrmymecfmmdmmffm'd
tract through which nfected cerebral tissue

Infections
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Fig 216, () Piontdal sinin with @y t formation The lestan had recurred shortly after surgical exason four
yan before (B} Cranulation tis ue alter chemosurpical exer on, (C) Healed lewon. There has been no
recutrence after ten yean

bad hernuated was cleaned out chemosurgically
5 that the fragments of the bullet could mare
afdy be removed. {2) An infected heavily
sarred fistuous tract which resulted from the
dramage of an empyema cavity was chemo-
mpeally excised wath elimunation of the
fectron and removal of the mecrotic slough
jkh had mpeded healing (3) A chronscally
ccted o3tic tract mear the mpple of the
wa1 consenvatively removed and  at the

Ame ime malignancy was ruled out by thor
:l: mcroscopic exammation (4) A brucel
mlection 1n the form of a mnus tract ex
tending 10 q prepatellar abscess was chemo-

surgically excued. The wound healed and the
troublesome focus of infection was climinated.
(5) An infected post mastordectomy tract was
chemosurgically cleaned out and widened to
improve dramnage and allow healing

The advantages of the chemosurgical method
for the removal of these vanous infected nnus
tracts are (1) the accuracy with which all of
the mmifications of the sinuses can be followed
out (2) the completeness with which the area
18 stenlized by the fixatve and (3) the excel
lent conditions for healing afforded by the
healthy granulatton tusues which result after
fixation of tisues with zinc chlonde.

rokdal Siuses and Otber Infected Tracts



CHAPTER 32

Miscellaneous Infections

VARIETY of infections have been treated

chemosurgically exther for the purposs of
ruling out neoplastic discase or m order to
climinate an infection that had failed to re-
spond to therapy with antibiotes, sulfonamides
or other drugs. The conditions described here
with are those with which I have had expen
ence but undoubtedly there are other types of
mfections whrch also might be amenable to
chemosurgical treatment.

Hidradenrtss Suppurativa, Acne Conglobata
and Drsecting Cellulrts of Scalp and Neck
These cond, are conndered together be
cause they all tend to have the same manifesta
tions, namely abscesses, commumcating chan

nels, ducharging smuses, double comedones,
kelold formaton and so-called brdge scars.
Hidradentts begins 1n the apocnne sweat
glands and usually affects the axfllae, perineum
and nipples where the apocrine glands are most
numerous. Acne vulgans which infnally affects
the schaceous glands may lead to acne kelowds,
acne conglobata and dmsecting cellulitis of the
scalp and neck. Not infrequently chemosurgical
technics are useful in unroofing and cleanmg
out the infected mous tracts which are the In-
tractible features of these conditions,

If there 1 appreciable cellults which had
oot been controllable by antiblotic therapy the
safest procedure i to apply dichl rc aad
and znc chlonde fixative m order to produce

tracted In the
217 (A) Acne conglobata and drmecting cellulitis of the neck fellowing scvere acne conl
S}-?uth Pacfic. The patient had been hospitalised elsewhere for fourteen moatht The lesions were Dot xp-

preciably benefited by tgen therapy penicill

toxold, autogencus vaccine, stilbesterol, boric acld comp:
bacitracm and other medicaments. (B) Healed lesion three

locally and sy

resses, and ointments contaming sulfar chlorophyll,
meonths after chemosurgical removal of the oul-
helal and I

tple infected tracts which ¢

pos, P
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fraton of the suface tivues prepanatony to
entenng into and dleaning eut the anue tracts
Howrver, if there 11 not much eellulitis procvine
k mjreted around the affected area and the
tracts arc unmofed surprally  Regardiew of
which way the tracts are entered they then are
cureited out and the lintng 18 thorouchly cauter
ped with dichloracctic acd  Care should be
evcrered to follow out all of the ramificauons
of the sstem of tracts, If there 1o appreaable
saamng around the tracts the nine chlonde
fratnve may be apphied not only for the pur
pox o removing the «car tinue but alw for
the purpowe of producng the bet pouwible

commaonly hecome confluent and form kelowd
like maswes The imtiating fow grade infection 18
the <ource of the fibrous tissue proliferation and
a granulomatous type of infiltration  There
may be «ame pustules and brush like collections
of hurvan enliged hair folhicles Eventually
there 18 wome boas of hair hecause of the de
struction of the hair follicles and because of
the heavy wamng

The desions may be chemosurgically excised
without loss of the bottoms of the hair follicles
except where the process 13 exceptionally deep
Accordingh a mimmal amount of hairless scar
1 formed (Fie 218C) In the ahsence of cellu

i, 218 (A) Denmauus papillans capllitnn of four years duration (B) Granulaven tiswe after chemo-
gl excinon. The bottomny of mow of the hair follicles were preserved. (C) Healed lesion. There was no
recurrence after two years.

Fannlation tissue after the chemucally cauter
= e hag scparated. After removal of the
f“‘“d tmiues the resultant saucenred wound
vered with double thickness petrolatum
5‘:;“ the cavity is packed wath cotton. In
or ke the final layer of fixed tusue
1e3 10 1t can be dissected off In some
it may be possible to close the wounds
um:‘}‘“-fﬁ and get a Linear scar but 1f this
eatible the wound 15 allowed to heal by
*ond miention (Fig 217)

Dermatitiy Papillaris Capillitii

Tha 5 5 pent
ollicular jnflammato
whuch ry process
It o s2ects the nape of the nock (Fig 218A)
by multple papules which

Litts the same result mav be obtained by infiltra
ting with procaine excuung & layer as thick as
neeenary to eliminate the process and cauter
inng with dichlorncetic amd If further penc
tration 1s desnired 7ine chlonde fixative also may
be apphed

Non-speasfic Infections

A large number of infected lestons of non
specific nature have been removed because they
looked ke possible neoplasms or because they
did not respond to the usun! treatments for
fections Most of these lenons were the result
of pyogenic infection, usually of staphylococcal
ar streptococaal ongin. Some produced per
ustent ulcery, others developed under the skin

Mhotlaneousy Infectlons
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kmphocytes Thus, when there gs dombt ae tn
the tp of tewue being chemosurgxally exoeed
froren wetions may be v ~d to determine the
presence or absence of tubesculous involvernent

An advantage of the chemaeurgioal methesd
n the fact that the tubertle hacilh ar Jalled Iy
the finatve while 1t 18 being used to remove the
tubercubous lesion Thue there go little 1idels
hood of disermination of the orraniime duning
th. procedure After chemesurgical treatment
the wounds are dreveed with 1 ood iver ol
ontment becaww of sty anhibitory effeet on
tubercubours infectson

Certain lewons awnciated with other specific

While the ehinical mamfestations of the cuta
neous forme of arcoid ordinanly are suffictently
charictenaic to allow ready diagnows  there
Wi wme quetion of malignancy n each of the
four patients who were chemosurgically treated
The tumors were remosed mainly for the pur
poe of lndtolome dingnosrs rather than for the
putpore of therapy Neverthelew all of the le
uons were erdicated and never returned al
thouch ene patient who had involvement of the
parotid glind subsequently developed another
sarcord 0 the oppoute parotid gland Nerther
did amy of the patients show rocntgenographic
evidence of tubereulous or other infection

Fig. 220, (A) Tuberculow osteomyelitis which involved the provimal phalangey and the

Gistal eods of the metatarmals of the third and fourth toes. (B) Healed lemon after chemo-

*rpcal amputatron through the distal third of the metatarsals, There was no recurrence
after nine years.

mﬂ'mu'}'Phlﬂ.l and lcPMch'ocﬂd,

In general, chemosurgery = not recom-

ded 1n the treatment of sarcoid unless the

ar ces, be to
gl treatment but I have had no
SPenence with them.

Sareod

m?mfhmemfmmo{nmdh
dereq tely established the duease 15 con-
here becawse in some cases at least,
htm’""bclulnocunon with tuber
‘;“"hﬂr*ufm proceses Usually as
mmdomnmm'-hcprucntlcnu,mclc
becaine e, Nt Viable organusms, pouibly
ey have been elmunated by the

tous process,

removal of the lenon 1 desred for the estab-
Lish of the hntologie diag or unlews the
disease 1 mamfested by a single, well-defined
nodule 1n a locaton where the resultant scar
would be cosmetically satufactory Not Infre
quently the ksions dusappear upon systemic
treatment and they even may regress spon-
tancously

Osteomyelitis

Osteomyelitis produced by pyogenic organ
1ms may be amenable to chemosurgical treat
ment if the keaion 1 sufficeently accensible, For

![hcdhneom Infectsons
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example, 1n one case i which there was -
fected tibwal bone mn the base of 2 traumanc
ulcer of & year’s duration, the chemosurgical
exanon of the mnfected bone and adjacent tis
sues produced a healthy, granulating wound.
Subsequent skan grafts were succesdul and the
wound remamed healed. In a second case of
the smme type, but of sixty years duration, the
ulcer and infected bone were removed with
envung partial healing by second intentron.
However in ths case same of the bone faded
to farm a hoe of demarcatton mn the usual
three ar four weeks, probably because of the
long duration of the procem. Therefore, the
fixed bone was left n place and though ft kept
the wound from healing completely the leson
was much mproved.

As has been mentioned m the chapter on
gangrene there were a number of cases 1o
which osteomyelits overshadowed the gangre
nous changes in the soft timuer Such digits
were succesdfully amputated by means of the
chemosurgical technic. In another case, that of
a patient without aither arterrosclerons or dix
betes, & toe was chemaosurgically amputated for
osteomyelitis of trrumatic ongin.

Tetanus

The posibility of umng the chemesurgreal
technic for the removal of lenons harbaring
tetanus bealli was demonstrated in one case.
The patrent was responding poorly to tetanus
antoxn when chemosurgical treatment of a
varicose ulcer over the tihuia was mstitured be
came it was the only concervable point of entry
The lenion had been truumatized by the thorns
af a raspberry bush. In the course of the chemo-
nugical excmuan an unsuspected pus-filled tract
was uncovered revealmg the hidden source of
the tetanus toan. The patient then promptly
recovered. In addiion to the fact that the
chenrosurgical method provides a good means
for eradicating the anzerobic tracts and spaces
whrch harbar the tetanus bacill, 1t also kills the
organmsms and, due to the fixation of the tsues,
it prompthy stops diffimon of the soluble toxin
from the infected area,

In the case here cited the ulcer was treated

serve to eradicate the focus of mfection moee
rapudly 1 some cases. Needlews to sy, antitoxm
therapy ahould continue untl the patient has
recovered.

Aphthous Ulcens

A dmple meamy of quickly ehmmnating the
soreness of the canker sores which characterze
aphthous stomatitts 18 by the apphcation of the
nnc chlonde fixattve paste to the ulcer for two
or three minutes. The chemical produces & bnef
suogmg sensation following which the padent s
ducomfort dusappears and the leston wsuslly
heals promptly without further attentron
Whether there 1s one lesion or several dozen a3
there occanonlly may be, the technic v equally
cifective The xnc chlonde promptly eliminates
the causative agent in the uleers end reduces
the likelihood of reinfecton.

Penidental Ulcers and Granulomas

These lestons, which usually are the result of
2 combinstion of infechon and semme predi-
poung structural defect, often may be eradscated
by ch gical techmes. Sometimes 1t may be
expodient 1o exeue the lewon under local
anesthenia and then to cauterme the surface
with dichloracetic acid. If further penctration
1 deared the mnc clonde fimtive may also be
applied. If the Jesdon 1 mpall, cautenmbon
with these chemucals alone may suffice. The
chemicaly should not be sllowed to contact the
teeth any more than mecemary aithough 1o
adverse effects have been noticed from such
contact, The cauterired trmzes scpamate #pon-
tancowsly within a few dayp and the lenont
usually heal rapsdly In order to prevent recut
rence, other meavures such as antibiotics to coo
trol the nfechon and the removal of mitiabng
structural defects may be indicated.

Black Hawy Tongue

Thus s the rare condibon 1o which black
harlike, hyperkeratotc projectrons sevesal mil-
limeters In length may cover the dorsum of the
mgua“cdm“ﬂn!“mdmmbc
of fungous orig and 1t s reported to be mote
mm:nonnncethc:dvcnto(mﬁhvtb“h‘d’
tly upset the balance between bactert

salely by means of the ch meal techme.
However prclhnmuynugra.!au:incnm:ght

.;Efuug\;nmnngthehmtobcmwmd
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ent. In two patients wath thie diease the eon
dion war rapdly brought under control by
Iight cautenzation of the mvolved urface with
dichloracetic acid Rezardless of whether funm
yeatts or bacteria are of accidental or of cauaal
sruficance these omganiune are effectively de
stroyed by the chemreal at the came time that
the papiflac are cautenzed Several treatments
my be necesan before the entire sutface re
tums 1o normal The cautenzation driould be
very superficial « that no swaming rewlte Of
coure m caws in which oxytetmcychine chlonte
tacvelime or chloramphenicol are the apparent
cxuse, the effect of the withdrawal of thewe
drum may be awaited before more active treat
ment 13 carned out

Pallative Treatment of Infected Inoperable
Cancers

When inoperible cancers are raprdly growing
they tend 1o outstnp their blood supply and
form necrotic «loughs which brecome Infected
and extremely malodorous  Some  temporary
relicf may be obtained by the chemosurgical
excion of the infected necrotic matenal along
with as much of the viable ncoplasm as 1s
expedient This procedure has been used m
wevrral cawes of hrrast carcinoma n a case of
advanced mycous fungordes in a case of
myeloma af the sternum and 1in other inoper
able caws with sigmficant though temporary
pallition
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CHAPTER 33

Why Chemosurgery Should Be Practiced
as A Specialty

ECAUSE chemosurgery embraces a broad
ficld and because 1ts employment requires
a considerable body of know-how and special
skill, the method had best be practiced as a
specalty
The broadness of the field of chemosurgery
1 mdicated by the long table of contents of this
book. ot only 1 the chemosurgeon concerned
with cancers of the skin of the entire body
includimg such special structures as the nose
an and eychds, but he also 15 interested 1n
onfical and cawvitary cancers such as those of
the ip mouth, nasal cavity snuses laryns,
peon, vulva, vagina anus and anal canal In
ddition, other neoplasms such as carcinoma of
the parouid, melanoma, sarcoma and endothe-
Boma of the varfous parts of the body arc 1
Coded 1 the fild, not to mention benign
tumen, precancerous lemons, gang con-

thorough familiarity with the factors which
affect the penetration of the fixative chemical.
He must acquire dextenty n the excsion of
the fixed tissues In order that the speamens will
be intact and properly onented. He must learn
to differentinte by microscopic examination be-
tween cancer tisue and a vanety of other struc
tures that may have smilar appearances. Even
such a seemingly nmple procedure as the appli
cation of a well fastened occlunve dresing re-
quires some specal techmes, parnculardy in
locations such as the lip and the cyehds.

Hence the practice of chemosurgery wnvolver
such a wide vanety of information and special
skills that specalization of some degree 1 nec
enary for the attaimment of optimal resulty

The degree of specialiration may vary with
the Individual Thus, 1t is permussible to practice

h geTy 1n © son with ather spemal

dibons and infections. Thus, no paunity of pa
Gents wath diseases amenable to chemosurgical
treatment 1 to be expected in any large center
of population.
Withmglrdmth:lpcdnlmcdxhllwdkmw
h°"“~‘q“"ﬂdof-rhammrgron,nuobwmu
that the very divernty of applications of the
Presupposes a2 knowledge of broad
ope. He must be unusually famibar with the
tmtomy of all of the areas in which he must
work because he must predict just what struc
tures the applied fixative 15 going to penetrate.
Hcm‘“'"}ymmkncwthtucpa:tcdnahnﬂ
butory of the varlous types of neoplasms that
hemyenmmtcrbuthcuhommknowthur
72 and microscopic pathology and their re-
*POnse © other forms of treatment. He must
d"""bplrlimmntninbyeonmm practice a

ties concerned with cancer For exnmple, among
my trainecs have been dermatologmts, plastic
surgeons, gencral surgeons, general practitroners
and cancer investigators. The important point
is that for best results the chemosurgical method
should be used intennvely and regularly
Cancer 13 too sertous a dusease to use any
technic on a casual sporadic basu apd this 15
partcularly true of the chemosurgical techme.
However for some of the conditions other than
cancer the chernosurgical technics may be used
safely without speaial traming and expenence.

Whether chemosurgery u practiced full time
or in conjunction with some ather specialty 13
something which may be left for the individual
practitoner to deaide. However in order to do
the best work a certain amount of special tram-
ing is necesmary The penod of trawning may

Why Chemosurgery Should be Practiced as A Specalty
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vary accordmg to the previous traymng and
expenience. Dermatologuts have the advantage
of belng able to differentiate cliically between
cancer and a varicty of other conditions which
resemble cancer and usually they have a good
knowledge of histopathology Surgeons have the
advantage of familiarity with operative technles
and wwally are famuliar with the behavior and
appearance of the varous neoplasms and most
of the other dueases that come within the field
of chemosurgery Such prior expenence is very
useful to anyone wishing to study chemosurgical
technics, and 1t may allow the development of
sdequate skill in & relatively thort ttme,

Persons having no previous specal traming
require a more extended penod of training
chemoturgery, preferably a year or more. At
this trme no spectfic penod of trauning has been
dectded upon, but in the foture 1t may be
advisable to amblsh defimte minmum stand
ards of trammng

Another reason why chemosurgery should be
practiced as a spealty 1 that a specal chaical
setup i required. An mmpartant part of thiv
setup 1 the provinon for the preparation of the
special type of frozen sections needed to attan
complete microscoprc control of excidon. The
mucrotechmical facilities should be Jocated withm
the clinic or at least in close proxymuty to 1t
The techmcian must be specally trmuned to
handle the Iarge specimens without the Joss of
any portion because any wncompletenen could
be the cause of failurc to cradicate a cancer
The proficency that comes from expericnce
also 3 important on the part of the asustants

and nurses becanse they contribute to the
smooth operation of the chme and ths in
turn affects the thoroughness with which the
meticulous technic 13 carned out.

A final reason why chemosurgery should be
practiced as a speaalty has 1o do wth the
personal attributes of the person who proposes
to do chemosurgical work. Anyone who has
had expenience with chemoturgery realnes that
the temperament of the operator could stroagly
affect the results obtained with the procedure.
For oample, a general surgeon who » accos
tomed to bug sweeping mncnons might well be
temperamentally disnchned to carry out the
multiple, carcful excinons which characternze
the chemosurgical technie. Similarly an indi-
vidual who tends to shy away from tasks that
require long perods of nutuuned cffort might
well be dumayed by some of the more advanced
cancers that coommonly come to the attenbon of
the chemosurgeon. The quality of permstence 1
fnvaluable to a pemson planning to undertake
chemosurgical work. Manual dextenty and good
surgical judgement alo are highly desable
qualities,

In summary chemosurgery should be prac
ticed as a spetzalty far the foliowing ressons
(1) Chemosurgery embraces & broad ficld (2}
Special knowledge and skills requuring some
degree of traming are esentl (3) A specal
clmecal setup i required. (4) The persomal
attributes of permstence, meticuloumess, manual
dexterity and good surgical judgment should be
posressed or acqured by the persons who enter
the field of chernoswgery

Chemasurgery s A Specialty



CHAPTER 34

Setting Up the Chemosurgery Clinic

HE facilies and peronnel required for

the practice of chemosurgeny will van
with the uze of the practice and the vancty and
extent of the Jewons to be treated Some details
of the sctup ako depend upon whether the chnie
1 10 be 10 a general hospital or in a private
office Since the chemosurgical method may be
practiced to best advantage n a large general
hospital T shall emphasize the sctup which has
worled out well in the Wnconun General
Hospital,

Floor Plan

The Chemosurgery Chimic at the Wisconsin
General Hospntal includes the following rooms
(1) doctors office (2) waiting room (3)
operating room with small treatment chair  (4)
operating room with large treatment chair (3)
operating room with operating table and (6)
hboratory for microtechmcal equipment and
mizoscope (Fig 221) Thus arrangement has
proved mtifactory except that the small waiting
room and the lack of beds for patients who
*ih to lie down while waiting necesutates the
use of adjacent rooms. The hinear arrangement
of the rooms was obhgatory because of the
dengn of the bulding but m structures with

rooms tn a more closcly knt cluster it might be
possible to devise an cven more convenient plan.
Regardless of the arrangement of the rooms the
laboratory should be as close as possible to the
operating rooms  because of the conuderable
dependence of the method on frozen sections.
It 1s desirable however that the laboratory
have a door to scparate it from the rest of the
chinic because of the nouse from the freenng
mucrotome. The doors to the treatment rooms
should be wide enough to admit wheel chaws
and carts,

The doctor’s office may have proviston for a
tecretary s desk 1n the same room or preferably
in an adjoimung room. The records concerned
with chemosurgical treatment are separate from
the regular hospital records and they are kept
1n mamla folders which are filed 1 steel caln
niets 1n the office. A dictating machine facilitates
the keeping of records on the progress of each
case. A brief hitory the clmical and miero-
scopic findings, the maps showing the progress
of excimon and other progress data are included
1n the charts.

The uating room should be of a ure pro-
portional to the patent load expected In &
busy clmic the nze of the wartng room illus

Fig 221 Floor plan of the Chemonmrgery Clnic at Wisconnn General Howpital
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trated 1n Figure 221 s too woall at umes and
often 1t 15 necessary to have patients wait in
adjacent rooms. Crowding is undemrable n
the waitmg room because some of the patents
may have advanced cancers which may be
offerslve to the esthetic sensibllites of some
persont. Ordmarily a waiting room twiee the
s of that m the disgram should be planned
for unless balls or adjacent rooms are available
for the overflow

Three operating rooms are sufficient for one
chemosurgeon and hu staff At times more
rooms would be useful but the extra distances
necessitated by a larger clinic would tend to
nulhfy the advantages. The rooms are inter
comnected to allow mprd movement from one
patient to another
The first two roowmns contam trextment chairs
which can be placed i recliming pontions. In
the firxt room there 11 2 small mapually oper-
ated chair Thrs is particularly converuent when
patients with Jeslons in the nud-poction of the
face are being treated becruse the patients
head may be lowered 1nto the lap of the oper
ator who uts at the head of the chur In the
second room 18 an electncally operated treat
ment chair (Rutter model MB} Thus s particu-
larly uwseful when the operator withes to stand
while working The eaty adjustment for height
18 helpful in getting the patient 1n a convement
working poation, an important connderation
when a long operatron is being carned out.

The thurd operating room contamns an elec
trically operated operating table with a sponge
rubber top {Ritter model B} Thn 1 necessary
for non ambulatory patients and 1 convenfent
for many others, especially for those with lesions

than on the face. There should be
enough leg room under the ends of the table to
allow the operator to ut while working on
lesions of the head or feet. The table should
have strrups for pelvic examnations and an
arm rest for treatment of levions of the arm
and hands,

In each of the operating rooms are shelves
and cab to allow co disp af
the instruments and supples In the middie
room s & stenlizer for the instruments which
are kept 1n thy central location to allow con-
venient access from all rooms. Each room has a

lavatary with knee-operated vahves for bot and
cold water Electrical packs which hang from
the ceiling provide current at six volts for the
beam-type headlights, A tefephone plug Is con-
nected to the cord of each headlight for ease
in making & connection.

The laboratory 1 connected with the treat
ment rooms to allow ready acces for examina
tion of the frozen sections. In the fllustrated
plan no door was provided and as a result the
polse from the freenng microtome startles some
patients and makes conversatron difficult. One
solution of thus defect would be the installaton
of an casily operated swinging door and the we
of sound absorbent materia} on the walls and
ceiling Apother soluttion would be the installs
tion of a refnigeration unit to replace the carbon
droxide for freenng the sections,

The benches in the laboratory should be of
detk height m order that the technician and the
persont 1ning the microscope may st m an un-
straned pontion. Higher benches with high
stools are umble but are lew desrable. There
sthould be storage space for mitroscope slides
21 well as for chemucals, stains and other ma-
terials nsed by the technician.

The tanks for the carbon diomde which »
used for the freenng microtome may be Jocated
in the hbomatory or in an sdfouning room,
whichever allows most casy accen. To redoce
the likelthood of running out of carbon droxide,
four tanks are connected to the line leading to
the freenng microtome Siphon tanks, type
$.2 arc most convensent since their squat ahape
makes them easy to handle, Moreover they may
be wsed in an upright pontion whereas the joog
tanks should be horrontal.

The freenng microtome should be placed
adjacent to the microscope o that the tech
nican may place the completed microscope
slides next to the mucroscope withoat moving
fram her seat.

Instruments, Dresings and Sohutrons for
the Operatmg Rooms

Each room has ap instrument table

\vithcxsotiiﬂlﬂ;fﬂthlnﬂnmndthoblck

and dides. On these tables are placed the fnstns-

ments and dressmg materisls that are regulsrly

wied in chemosmgical work (Fig 222) In
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chuded are forcepy, wiwars  scalpels  needle
hoMer curcty, and synnee 1n addition to drew
Ing materdaly such as two-inch and four inch
gauze flats cotton halls large and small cotton
tp applicators, non-abwnhent cotton tip apph
ators for applying the ficative and tongue
blades. A petne deh contaiming nince chlonde
fratne impregnated  gauze squares for use in
stopping bleeders v placed within caw rrach

lass of rine chlonde solution by absorption 1nto
the wood For the ame rrawn the applicators
used to apply the fixative arc wound with non
abeorbent cotton There s a large jar of clean
but not necesanly stenle petrolatum which 1s
uswed to spread on the sccond layer of cotton
to make an occluuve dresang

The solutions most frequently used are along
the rear ril of the treatment table The three

} .
\
~

TR

Flg 222, Instmment table with the umul setup

These “Z squares,” as they are called, are made
by spreading the minc chlonde fixative on fine
mahed gaure leaving the meshes open. They
e cnt 1nto squares varying from 1 to 10 mill
™en acrom. They are kept on a pece of
81z soaked in & 40 per cent solution of mnc
thlonde 1o prevent drying and curbng. Di
ChJm.wmc‘c‘d“l‘fPtmlmnllnmauuuina
mﬂ’le"chthhwﬂ]nmupcﬂn}yTix
;lewcﬁ““"el-lkcptmnthm-mmcc
mm‘mg‘kbhdesundmd:poutmeﬁn

are impregnated with paraffin to prevent

tables each have a battle of cocmne hydro-
chlonde but they are of different strengths 2
per cent for use In the eye, 4 per cent for
mucous membranes and 10 per cent for ulcer
ated surfaces. The latter often 15 used to anes-
thetize nerves attached to the fina! layer of fixed
tissue before they are cut. Sodium bicarbonate,
in saturated solution (5.5 per cent) 1s left open
50 1t 15 mmmedately available for neutralization
of spilled or misapplied dichloracetic acid.
Mercurochrome in 10 per cent solution s a
much-used antseptic. Hydrogen peroxide is

8 Up the Chemosurgery Clinlc
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used to remove crusts exudates and blood 1t
also is a mild antiseptic. Bonc acad in saturated
soluton (4 per cent) is useful for wiping
exudates out of cyes or from membranes arnd 1t
15 much used to mowten the cotton used to keep
the surfaces of the wound mout while frozen
sectrons are being awauted. Alcohol, in 70 per
cent solution 15 used to clean the skon pre

-
Sttt o
o

N

of 1

Fig 223 Rec ded

AT

Pipe cleaners are stk in the corks of the
bottles of bluing and India ink.

A stenile towel covers the top of the treatment
tables except where the bottles and jan are
located. The mstruments and dresungs are kept
sterile except for the handles of the instrumenty
and applicators which are grasped with un-
gloved banda,

oL

:Lft i
e

3

There should be six or esght of each of the much wed

Instruments such as scalpels, forcepe and scioors.

paratory to the mjection of procane, Benmne
is used to remove tape marks and to remove the
oil from the skin before applying adhexve tape.

Small bottles of mercurochrome, blung and
India 1wk for marking the edges of speamens
are strapped to the nde mil of each table where
they may be reached casily A sharp-pomted,
cotton-tip applicator m stuck 1 the cork of the
bottle of mercurochrome which also 1 used to
mark the origin of the speczmens on the keston.

In the drawens of the treatment tables arc
kept adhesive tape, bandage sciuors, krufe
blades and other small items mn frequent wac-
On a shelf below Is the pad of paper on wiuch
map-ofﬂmlwtmmdnwndurmgﬂﬂm“d
the specimens. @

Less frequently used mstruments are hept
adjacent stenle contaners and 1n cabinets (Fig.
223) Besides the Inatruments mentioned above
mmngeun,rpcdalmnlfoﬂ‘tmfhhd’-mj'
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lets aural nawl and vamnal specihie, probes,
and hemodats The tenle insruments and
dressng matenals are kept in stenle containens
oo the window ledge shelves Headhights are
hung on hooks adjacent to cach treatment chur
and opcrating table  An clectrosurgreal unit
sach as the Bovie Model O 1 s Lept n the
operating room. Analgeua apparatus employing
either mtrous oxade or tnchlorethylene (Tnmar
Ohio Chermical Co ) s avulable but s not
often weed  As a rule genemt anestheua s not
employed in the Chemosurgery Chime A suc

illustrated in Figure 221)  Microtomes having
a kmife camer held by muluple pivots tend to
become Joose with wear with the result that
the knife may tlde up over the speamen on
one cut and then take a deep hite on the next
The stage 18 modified to ehiminate the back half
which has opemings for cooling the kmfe an
unnceesarny and expensne practice

The nmucrotome the stains and other solu
tions are placed near & source of cold tap water
and adjacent to the microscope (Fig 224)

The dyes dehydrating solutions, cleaning

Tig 224 Setup for making frozen section 1n the Chemosurgery Clinic.

on apparatus 1 available for use duning treat
ment of intraoral lenons,

Equipment for thc Laboratory
Becawse conuderable tme 1 spent each day
taanning the frozen sections which are used to
Ruide the chemonurgical excrtions the micro-
scope thould be a binocular instrument of high
;Iulhty The field of vinon should be large.
fost of the scanning 13 done with an ordinary
‘:ﬂmpowuobm but low low high and
S ‘mmenion lenses also should be available
m:uclnhamul stage ordinarily 15 not used but 13
hbun,gnu::n when the hugh power objective
The freenng microtome should be a rugged
l(l;stnm with a carnage that slides on tracks
or example, the Bausch and Lomb microtome

agents and other matenals used 1n the prepara
tion of the microscope shides are described along
with the microtechnic in the following section
which has been wrnitten with the help of Mn.
Eleanore Halvonon Sweitzer and Mr Robert
Patnaude.

Microtechnic Used in Preparation of the
Frozen Sectiony*

The complete microscopic control of excision
which 15 afforded by the chemosurgical method
13 obtained by means of frozen sections which
must be of unusually high quality Not only
must the sections be well stamed and well
cleared but, above all, they must be complete.
The preparation of such sectlons requires atten-
ton to & number of techmeal detmils which
are included 1n the following description

Sqmﬁuptht(:bcuwmrgcry(}]}mc



Mounting the specimen on the mucrotome
stage 13 done 1n such a way that a complete
section 13 cut through the under nde of the flat
piece of tissue. Routmely the specimens are
grven to the techmican lined up 1n their proper
sequence on a gauze flat. The average specmen
is a flat piece of tmue apprommately 1 to
2 mm. thick and ! cm. acroms. The under mde
of each spectmen 1 placed downward and snce
it 15 the under side that s to be sectioned the
fist thing the techniclan does is to turn the
specmen over ‘The under surface then s flat
tened by gently pasung the broad surface of 2
mmooth scalpel handle over it, and at the aame
tume the speaimen 1s onented m the pombon
in which it u to be placed on the stage

It i important that the specimen be anented
so that the microtome knife strikes the nar
rowest part of the speamen first and moves
diagonally over the large part of the specimen
(Fig 223A-D) Spectmens contaning muscle

PEAJDYY

Fig 223 Dugram showing optimmm podtons of
speamens of various shapes and cousistencles in
relaton to the microtome knife

fibers or long stnps of cartilage arc arjented
so that these structures are parzllel to the
direction of movement of the kmufe (Fig 223E
and F} If a vertical section of a flat specrnen
1 to be cut, 1t3 long axs 1 placed at an angle
of about 65° m relation to the kmfe (Fig
225G) Unlem the specamen 1 very mmall the
wpeamen should not be placed so that the
entire edge of the speamen meets the kmfe at
the same time because this will crush the taue
cause the knife to jump over the speamen of
push the entire block off the stage Specimens
contmung skm arc placed o that the skn
edge 1 cut along with the woft tisue to avod

crushing of the softer tsue. Tissues which are
heterogeneous in connstency are placed 2 that
lhemfmrpxrtua:tﬁnf.'fhnpmﬂagﬁm
backing for the kmife to cut agammt,

Three preparation duhes are filled with cold
water ready for use. One dih 15 placed directly
in front of the technician 1o receive the sections
as they are cut. The cut sectlons are more
eadly seen if the immude of this dish s painted
black. The dnh 1 filled to the top with water
to which a few drops of an aqueous solution
of zephuran chlonde, 1 1000 are added with &
dropper to reduce the surface tenson which
otherwise may tend to break up the more deli-
catc speciment.

The microtome stage 13 moustened slightly by
rubbing & wrt finger across 1it. The stage then i
cooled untit frosted by raprdly operung and
cloung the valve several times. With a medscne
dropper, albumen solution 1 placed on the
commer of the stage pearest the technician i an
amount sufficzent to accommodate the sdre of the
specimen to be cut. Albumen solutian s used
mstead of water not only becawse 1t freezes to
ree that 1 lens hard and bnttle but alio because
1t holds the specimen to the stage more frrmly
Aur bubbles 1n the albumen thould be aveided
b they cause dep 1 the speci

The properly oriented speamen 13 depostted
in the partially frozen ice making surc the
under surface of the nsue u directed upward.
The scalpel handle 1 kept on the specimen
while the valve i again opened once or twict
in order to freere the tmue enough to hold 1t in
podtion Before the sce n frozen solid, any
edges that are not level are raned by runmng
the scalpel blade nto the ice beneath that por
tion. This should not be dome if the e 1
solid because the edges might crack and chip
away A few drops of water may soften the e
cmlghtotﬂuwdmuonnftbcaigcb\nxih
doen t the tiwue thould be allowed to thaw
before trying agmin.

When mc:pccntnu}evtltbcummh
frozen hard by opening and closing the valve
mﬂ-nlmuwnhthclc.&handvdﬁkthclalpd
hnndkhkcptmcﬂngmtrthetk:mwm“
level Tbe;pcclmcndwuldbcmnwndcdby
sce as 1t 1 cut o that its edges are sapported
and protected.
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Cutting the tpectmen ordinanly 1« done at a
thickness of approimately 25 microns How
ever fragile teeues «uch as cancer tissues with
meager ConnectnT titur stroma fatty ticues
and tissues heavils nfiltrated with Jeulocytes
had better be cut at 30 microne Tissues con
tmme cantilage or conuderable amounte of
connective tissue are fimm enough to allow cut
tng at lews than 25 microne Vertical cuts of
speamens often may be cut as thin as 15
mxcrom.

Using the coaree adjustment the dage 11 cle
vated slowly with the keft hand while the kmife
n moved back and fourth with the nght until
the kmfe begins to cut the tisue Then the
automatwe feed mechamian 10 bocked 10 place
and the speamen 13 cut with even  complete
tures of the wheel The kmife 1 stopped at the
pomt of furthet forward advance The cut
sevon which elings 1o the hmife 18 removed
with a marst finger of the lelt hand and floated
on the surface of the water in the dish in front
of the techican. With a dry finger or towel
the Laufe 15 wiped dry o0 that no water will fall
oa the spearmen wath the return stroke causing
stight thawang with consequent thicker cutung
on the next cut. Ordinanly four or five com
Plete scctions are cut from cach specimen and
placed m the same duish

When there are several specimens waiting to
be cut they should be kept moist with a small
amount of water or albumen solution, After
mhl‘pec\mmncul.bomnduoflhckmfc
should be wiped 5o that preces of ane specimen
re not acerdentally mixed with the sections of
the next specimen,

It u extremely mmportant that the knife be
kept clean and very sharp A dull or nicked
Amfe may cause most of the difficulues en-
countered while cuttung sections. Tt should be
swopped daly and honed every wrek or ten
da73. The use of the knife at room temperature
b‘;-‘k:m found samfactory and 1t 13 not justifi

waste the

frecae the eafe large amount of gas needed to
c‘iﬂ;ﬁrultm most frequently encountered while
l’tmtd’ are lsted herewith along with the
prmle:’ If the section rolls up tghtly or

while cutting st has been froren too
The speamen may be melted shightly by

rubbing a dry finger across it after which the
kntfe is passed across a little slower The kmife
should not be allowed to stop midway across
the speermen as this will cause shight thawing
at that point with resulting decper cutting
through the remainder of the specimen.

If the tsue crumples like tissue pap~r against
the edge of the knife the tissue 18 not frozen
hard enough or has thawed too much The
tissue should be refrozen and the level of the
knife readjusted.

If the section 18 very fragle and 1t breaks up
depite the rephinn 1n the water it may help
to dip the finger 10 rephinn rather than in
water hefore remroving the section from the
krfe  This facilitates the handhing of fatty
tissues alwo

If part of the specimen 1s cut thicker than
the rest or if the knife slips over the top instead
of cutung and then on the next turn cuts too
deeply 1t 1s because the knife 15 dull.

If the entire block 1 knocked from the stage
the knfe may be dull, the specimen may not
be placed at the correct angle or the albumen
solution may be too weak.

If the section after bemng cut swings back
and chings to the stage it may not have been
mounted close enough to the edge of the stage
or the section has not been removed from the
kmife quickly enough.

Fization of fresh tissues often 15 requured be-
cause the first speaimen taken from the patient
wually s removed surgically and a vertical
section 13 requred immediately for diagnoss.
To fix the fresh tissue it 1 placed m 10 per
cent formalin apd warmed shghtly over an
alcohol lamp Before mounting on the stage the
tisue 15 cut so that sections will be made
through the center of the specimen along sts
longest axis. The tissue 1 held on edge with a
splinter forceps and mounted on the stage at an
angle of 65° in relaton to the kmife. It 13 not
always necessary to fix the fresh tissues before
cutting However after cutting and mounting
sections of fresh tssuc on the shde the sections
should not be blotted because they will stick to
the towel Instead the shide should be passed
over an aleohol flame several tumes until dry
Overheatmg thould be avoided because the
tisue steam produced mn this way has some

thPﬂltChﬂ!mnga—yClln]c
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wcy to fragment the tusues. With freth
i the shde must be left m hematoxylm
the wsual time

unting the sections on the microscope slhide
e by working the tsues onto the shde
1 curved metal teanng necdle. If there
lency for the specimen to break up 1t »
tant that all of the fragments be picced
er 30 that no part of the section 1s missing
dges of the spectmens usually have been
d with colnng matenals (mercuro-
#, washing blung and India ml) for the
se of onentaton when examined under
icroscope. These markings may be useful
* rear of any frag that
uave fallen out. Any folded areas may be
ated by floating off that porton of the
10 and remounting without detaching
hole specimen. If the section 1 curled up
f be uncurled by attaching onc edge to
de and drawing the shde out of the water
to unroll 1t. If the secton 1 not too
: 1t frequently 15 postible to work the roll
by gently moving 1t around in the water
he vare teaser

he scctrons hold together well and there
doubt of their completeness, 1t 13 unnec
to mount more than one or two sections.
ver if there 13 a chance that parts of
of the sections may be misung more sec
thould be mounted on the shde. To save
and cover glanes as well as to mave
ing time 1t often is possible to mount four
we scctons of different specimens from
me patrent on one slide.

or the secttons have been mounted on the
they are blotted carefully and thoroughly
1 very dny soft towel, preferably an old
hat has the hnt washed from rt. It
ble to blot only one of the sections first
if the section will ching to the towel If
530 the other sections may be fixed to the
by pasung 1t through an alcohol flame
1 imes. The sbde iy nambered with & wax
and put in 95 per cent aleohal to awart
8

nmg 13 by a modified hemotoxyin—cosdn
d. The vanous solutions are kept m
1 jars which have five slots that keep the
apart. Gare must be exerased to avold

putting two slides 1n one slot caunng the sec
tons to be rubbed off

There are two methods by which the ey
may be paned through the vanous salutiom,
Eather the stides may be left 1n the 95 per cent
llcoboluntﬂﬁ\e!hduarcmdytobeltdmd
or the first shde may be started through the
stamng process while the pext specumen 1
freenng on the microteme. The latter method
13 preferred because 1t s quicker but some ex
perience with the method 1 required in order
to be able to keep track of the slides 1n the
various stages of stunmg and at the ame time
to cut other sectioms. Except for the parlodion,
acd akohol and conn the length of ume m
the solutoms may vany connderably alloving
considerable leeway for carrying out other parts
of the procedure.

The steps m the dehydration stamng, clear
tag and mountmyg of the sections are as follows

(1) Nmety-fice per cent alcohol The slrde
may be left in thus salutton for amy tune over
fifteen seconds.

(2) Parlodion (punfied pyroxyfin) The
shde 1 quickly dipped m this soluton which
should be rather thin. If 1t 1 too thick, 1t and
the sections tend to peel off the shde. Mares
over a thick layer prevents the ready penetra
fion of the stam and prolongs the proces. If
the sohution 13 too thm or if thus step Is omitted,
the tections tend to come off the slide. After
dipping, the shde 15 blown gently antl a film
1 formed and then it 1s blotted firmly with a
clean dry towel

(8) Hematoxylin Approxmately one rmnute
13 the usual stawning tune but the slide may be
Ieft 1n longer 1f the tisue docs not stain well
Delafield’s hematovylin 15 used. Thes stain lasts
mdefimtely but it 13 advisable to remove the
preapitate every day before unng by pasng
through filter paper After stumng, the cxcess
dye 1 washed off the slide In & dub of water

(f) Aad alcokol Th solution s just strong
enough to destun the average section m 00¢
dip. It 15 changed ance a week or more often
of

(5) Alkalne water If tho tap water B
alkaline jt is conventent to ket the shide stand 10
2 dith of water to alkalze. Otherwisc a weak
solution of sodium bicarbonate 13 used and the
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wctiome are allmed to remain an the wlution
wntil they are blue This usully take< one or
tmo minutes. Only one ide hould be in the
sluben at one time becau o the ections may
Jren and come off at this time and be mixed
1f a section flaate off 2t may be mounted as
before blotted with a towel and continued 1n
the staming process Thre ecctions <hould e
blotted at this stage to inwre remanl of water
and arr bubhles from under the sectione

{6} Fonn Thit wlution i¢ adjusted o that
ane dip of the wction mves adequate stuning
The stain mav be diluted with 9% per eent
akohol if 1t stams too deeply  Aleohol alw 5
needed to replace that It by evaporation, The
solution should be filtered whenever particulate
matter gathersin st,

() Aicohol and cther The sections are left
m this solation for two munutes or maore to v
move the parlodron. The solution 13 made up
of equal parts of ether and 95 per cent alcohol
0d 1t should be changed daily

(8) Absolute alcohol The sections are left
m ths sotutson for one or two minutes or untl
all of the parlodion has bern removed. This
solution should be changed once a week or
more often 1f necessary for complete dehydra
tion of the sections.

(9) Carbol xylol The sections are left in
th solution until the tmsues are clear Two
mmrtes or more may be required The solution
ordmarily changed once a week

(10) X5lol The sections are left n ths
wohation for two munutes or more The solution
thould be changed weekhy

(1) Mountmg 1n Permount This matenial
B preferable to baluam because 1t hardens more
'&T‘MT and 1t does not tumn yellow with age.

r glaney of large mze (22 X 50 mm.)
ally are uwsed 1n order that several sections
mI}bcPh@dﬂnnne shde.
ey :‘:‘h;ri:z:dnbydaued the staiming process

agiating the shides gently

Cldll;olunounl.] When thit Is dope the sections

watched carefully and if they begin

am&m& of the agitation, they should

m:t:‘:zd“ﬂ;h the dry towel and the

n expertenced technician

22 Procen a dozen sections 1n lews than a
Balf hoyr

Sections made with this technie have not

drteniorated  after peniods of nearly  twenty
yeare

The preparation of solutions generally 13

umilar to that de«ribed n standard  books
on microtechnic such as that of Guyer * How
cver since there are a number of modifications
to suit the speaal technre, the vanous solutions
and therr preparations are given hercwath,

(1) Alberien solution
Powdered albumen

(Mallinckrodt) 02 gm.
Water 1000 cc.
Phenol (saturated solution) 05 cc.

The latter 11 added as a preservative
(%) Parledion stock solution
Parlodion (punficd

Lo Mallinckrodt) 2 sucks
Ether and 95 per cent
slcoho! {equal parts) 600 cc.
Tarlodson. diluted Iofp:mc
Parlodion stock solotion 200 cc
Eth r and 95 per cent
alcohol (equal parts) 15.0 cc.

(3)Hematoxylin (Delafields modified)
taly

Hematoxylin ey 40 gm,
Methyl alcohol 25.0 cc.
Aluminum ammonium sulfate,

saturated solutron 400.0 cc.

(Made by adding 77 gy of aluminum ammonfum

sulfate crytals to 400 ce. distilled water and heatng
to dusolve)

The hematovyhn dissolved in the methy] alcobol &

added to the alum solution and exposed to Light in an
umstoppered bottle for 3 or more weeks. Then add

Glycenne 1000
Methy] alcohol 1000 cc.
This final solutron is allowed to stand 1o the light

antil the color m sufcently dark (deep wine-red
color)  usually
stoppered bottle m & dark cupboard until needed.

three mouths Then 1t 13 stored 1n a

(4) Aad alcokol
Alcohol, 93 per ceat 3700 cc.
Vater 1300 cc.
Hydrochlonc ackd, concentrated
C.P (37 per cent) 250 cc.
(5) Eonm alcoholic
Eoun, water soluble 25 gm.
Water distilled 5000 cc.
Hydrochloric ackd
concentrated (365 per cent) 40 cc.
Glacial acetric and 10 cc

poured off and discarded. The precipitate is washed
with water by decanting wx times. The precipltate n
filtered and dried on the filter paper In an oven at
52 C. for 24 hourn.

Eonn stock solution
Precipitated cosin on the paper

approximately
Alcohol, 95 per cent

S‘tdngupthe(lumwgcry(nm}c



50 e,

Aleohol, 93 per cent 350 cc.
(6) Carbol-xylol

Xytol 300.0 ce.

FPhenol, pare melted aystaly 100.0 e

Microtechnical equipment necded mclude the
following
10 Coplin jars with covers, for stainfng.
Three preparation dbbes, 11 cm. i dam-
cter 5 om. devp.

AMicroscope afides, 26 x 77 mm. (1 x 3
inches)

(Slmﬁ gla forceps with bent prongs

phinter forceps (for holding vertical
sectonn)

Scalpel, Bard-Parker or ASR, with detech-
able biades.
(Duscards from the operating roons are

satefactory )

Small dropper bottles for albamen solution,
rephurzn, and permount.

Alcobol Lomp.

Filter paper and fannel
bealer for heating formalin

Persounel of a Chemosmrgery Clmic

In the Chemosurgery Chme at the Wisconun
General Hospital there are, mn additon to the
chemosurgeon, the followmng personnel (1)
techmczan, half tme (2} combined technician
apd auvstant (3) nurse and (4) secretary
Thys bas been found to be the most econormical
arrangemment for the type of work done m thu
chme.

The regular techmroian works mommngs when
there i the heaviest Joad of mcroscopie work
The techmicizn-ammstant takes over the mucro-
techmea! work m the afternoons when the
regular techmsciap s absent. He also takes over
when the techmcan s on vacatton or absent
because of illoes To afford extra assurance
that facilines for frozen sectroms always will be
available the nune and secretany also are
tramed to make sections should both of the
techmaans be absent.

The techmician s main nork has been out
fined 1 the scction on mrcrotechme. However
bessdes making the frozen sections she leeps the

microtome koives honed and stropped, she sees
that a specimen for each patient i sent to the
hbontoryforap:nﬁnlccuun.and:bgbdp,
in the compiation of the results of treatment.
Inzhczhﬂmcco{thenwzcaroftbercrcﬂq
she takes over ther work became benidey beng
a techmenan she 1 a regustered purse and &
proficent typut when she 1 30 occuped the
techrician-asustant takes over the mucrotech-
nical work.

The technician-asnstant 1 & dextenom young
man with traming as a medrcal techmenan. He
regularly asuts the operator 1 many wan
such as by provding retraction, holding
bleeders, drawmg maps of the lesion showmg
the oengm of the specimens sod complctng
most of the dresangs after the fooarve hay
been appled by the operator As has beem
stated, m the absence of the regular techmaan,
he takes over her dutees 1n the laboratory Like
wise, m the absence of the nurse he takes over
some of her dutses He also attends to sharpen-
g the instruments, keeps track of the carbon
dioxide supply and he helpa carry out varons
research projects both in the chnic and m the
laboratory

The nurse sets up the treatment tables and
tends to the steribzation and care of the ostro-
ments and dresungs. She n responsble for
gettmg the pattents in the vanous operatng
rooms at the proper time. She usually removes
the dresung cleams the surrounding skm and,
if necessary chpy the hawr or shaves the arca.
She wntes down the history and the results of
the clinlcal examinstion. She sees that the
needed instrument or medrcation n at band at
the proper moment. She writes prescrptrons for
analgenics and other drugs and presents them
to the operator for inspection and mgnature.
She keeps track of the nomes notes on the
bmpmlxecordmdmfamnzbeoptnrurn!
any unusual developments. She obscrves the
reaction of the patient to treatment and if
syncope appears mminent she Jowers the
patients head, opens the wmdow and 2d-

spants of She often helps
the operator by retraction, by holding hlecders,
mdb)mpplngnmrumam,dmgxmddrm-
mg matenals as needed. In addivon she may
draw maps showing the ongn of the specrment
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Routmely she 18 reaponsible for the delneny
of the speamens in proper order to the tech
maan. She often appliee dresungs epeenally
after actne chemosurmenl treatment has been
completed  She imtructs the patients reganding
dresnes and the aftercare of thrr Jevons
She alv makes & note of the date for a check
up vt and 1f the patent fails to return on
the date et she has the sectetany «ond out a
form ktter urmng the patirnt to retum Do
member of the stafl contributes more tn make
the chne nm «moothly than a well trained
efbaent nure
The secretary alw contributes a great deal to
the smoothness with which the chimc rune She
pot coly calle the pavents and attends to the
many detaiks esential to their efficient flow 1nto
the treatment rooms bt she alw anwers the
phone makex room reservations for the patients,
and takes them to the photographic studio
when pretures are required She types the case
records and the letters to the refernng physi
cans. She also enters cach cate in a compilauon
book under the appropnate headings according
t0 the type of lesion,
mportance of selecting indnadualy who
are well suted by traiming and by native abibity
for the vanous poutions in the Chemosurgeny
Clime cannot be too strongly stresed An in-
dmdual who 15 unable or unwilling to accom
PEsh the dutics which have been owlined can
be wone than wseless 1o the operator because
ek & penon can upset the smooth running
routine which 1 50 ymportant to the attain
ment of the best results with the meticulous
techme,

The Future of Chemosurgery
thlﬂm 2 speafic cure for cancer 1s discovered
use of the chemasurgical method
seems meviable. The greater use of chemo-
m"ﬂl result from the increased demand
treatment from phynaans and from
‘:mm"hhulhcybccomcnwamoliu
bw”mmmd relabiity jts conservatum ats
mortaluty rate and s other advantager. To
upply thes demand enough men must be
uped m the we of the method to wtaff a

uunﬂ'y climc 1n esch large center of

The development of facihiies for chemo-
wrrmcal treaument undoubtedly wall be slow and
gradual because the establishment of each cime
will have to await the decrwion of some 1n-
diwidual to enter this new field Inasmuch as
the future of the field 14 largely uncharted it
11 unlikely that any but indnaduals with a flair
for proncenng will be interested

The manner In which chnics are set up will
depend on the mdividual who elects to enter
the ficld Some will prefer to practice the
method 1n conjunction with another speeralty
such as surgeny  plastic surgeny or dermatology
while others may wuh to practice chemo-
surgery almost exclusively As a result of this
diveruty of interests the scope of the practice in
different chnics is likely to vary Thus, 1n
dividuals associated with dermatology clhinles
prohably will largely himt thewr chemosurgical
practice to the less advanced cutaneous cancers
and to the other dusease condiioms that are
likely to come to the attention of a derma
tologst  Individuals whose traiming 15 30 some
surgical speeaalty and indinduals who elect
to practice chemosurgery exclusively probably
will accept pauents with amy of the discases
taken up in this book including advanced
cancers of the skin and other accenible
structures,

I beheve it 15 demurable that the chemo-
surgeal method be taken up by indmiduals wath
vaned backgrounds because each 1s potentially
capable of bnnging new knowledge and skilh
to the field There 15 every reason to believe that
the chemosurgical method will be further m
proved and that the indications for its use will
constantly be revised. The more knowledge and
know-how that are brought to bear on the
problem the more the progress to be expected.

As I have said most of the spread of the wse
of chemosurgery will depend upon individuals
who elect to take the trouble to leaxrn the
technic Probably most of these men will be
relanvely young Older men who arc well
atablished 1n their own field probably wall not
be mclined to exert themselves to the cxtent
necessary to learn the new skills involved

Whether the mtiative to start a chemo-
sargery chmc comes from an individual destrous
of entering this fiekd or whether 1t comes from

gUp'-hCChcmom:!u—yC!hIc
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an msttuton demrous of making provisions
far such a clmc may vary with the particular
stustion. In the cases of most of my tramces
the mdvidual has expressed interest 1n learming
the techmic and the insttution in which he
worked has cooperated in helpmg the individual
obtain the necessary trainmg and facilitres, Tt s
to be hoped that many of the larger teaching
mstitutions eventually will follow this example.

There 13 po reason why young men should

not mdtpendmdy obtun tranmg in the ficld

Iy upon ph of thewr -
muh:psorrmdcnaa.Onchhcyh:dun:mcd
the technrc they would have the chofee of enter
ing private practie, pariapafing m group
practice or practicing m a teachmg mstitution.
Large sections of the country which are lacking
chemosurgeons should offer ample opportumties
for well trained mdrviduals.

Chemasurgery as A Specalty
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Burn aloughs, 260

Barns, in dubety, 260
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Cribriform plate, invagon of 29 concha, 74
52 69 133 153 crura, 73
Curet, use before ch y wuilcas, 78
10 posterior suriace, 77
Cutapcous horn, 226 region, 76
Cotaneous tags, 203 resalty of therapy
Cylindroma basal ccll, 78
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hateral canthog, g3
fower 83y
""ﬂk“thcnpy
banl cell, 07
®uamous cell, 94
UPper
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carciooma of 96 185
gangrene of 250 251 254
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on amputation nte 253
on forchead defects 31
on nasl defects, 56

Granuloma

and gangrene of skin, 239

Gumma and gangrene of skin, 239
Gums
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Indey

301



Molluscum bodles, 222
Molluscam contaglosum 222
Morpheaike basal cell earcinoma,
41 42
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results of therapy 137
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P
Panful nodules of ear 206
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6 tate of separation of fixrd tistue
Precancerows conditiom, 728 and, "0
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Scrofuloderma, 272
Scrotum carcinoma of, 160
Sebaceous
adencma, 200
o, 230
cancer in, 31
of Lp 230
of vuhva, 164
gland tumors, 199
nevus epithebomatons sebace
ous capatis, 200
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