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vin LUNG CANCER

One of the most important sources of matenal was
the authors private practice, which provided an oppor
tunity to study general practitioners’ problems and view
points, as well 15 umque evperiences i diagnosis and
trentment of cancer He first presents a broad pattern of
etiology, histopathology, roentgenclogy, diagnostic aids
and treatment for all cancer nd then focuses on that of
the lung

This bool. 1s nghtly directed to those i general prac-
tice, who compose the overwhelming monty of phys:
cians throughout the world 1t 1s they who most often
have the opportunity to make the first exammation of the
mdmvidoal who 1s developing cancer Therefore, general
practitioners are ind must contmue to be in the front Jime
i the fight rgamst this disease  In order to hold that Jne
they must be adequately equipped with the latest tech
mies i diagnosis and treatment, as well as the best general
mformation available General practitioners i turn, are
the 1deal group to transmit mformation concerning cancer
to the public This they do personally through the farmbes
of therr clients, and through cancer control organizations
Without full cooperation of the public, further progress
1 the control of this condition will be slow

With a reltisely long silent period m its early evolu
tion and with 1ts host usually becoming aware of the
presence of illness only after metastases have occurred
people everyw here should learn that cancer must be found
before there are mamfestations of illness if 1ts victims are
to be treated successfully

The most serious handicap mn the entire control move
ment 15 lack of a specific test to indicate the presence
of the disease while the lestons are still mrcroscopic
such as we now have in the tuberculin test for tuberculo
sis Learning through such a test that cancer 1s present
somewhere 1 a ginen mdividuals body, the physician
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could make oft repeated examunations of those parts most
frequented by this disease and locate the lesions as soon
as they attam sufficient size to be detected Thus one
might expect to locate and remove most cancers before
they have metastasized While awarting such a test for
cancer, much can be done to improve the present situa-

on

Although he recognizes that the only successful treat-
ment of cancer today 1s surgical extirpation, the author,
Iike many other workers m this field, has a deep convie
tion that the future treatment of pulmonary eancer will
be with drugs Therefore he has outlmed this complex
field 1n such a way as to make all physicans more sensi
tnne to developments m chemotherapy m the future

It 1s heartering to see emphasts placed upon the re-
spons:b\hty of physicrans canng for persons who have
as At present, this con-
stitutes at Ieast 80 per cent of all who have cancer of the
lungs It has been eshmated that there are some 30,000

ble cases of b yust m the

Um!ed States The author says, “A real challenge to the
physicran’s art 1s a patfent who is mopemble at diagnosis
or has post He then p Is to
present step by step the physicran’s armamemanum m
coping with this situation

Dr Farber’s extensne and long expenience m the
{front Ine of the fight agaist cancer of the lungs, alang
with his constant teacting of formal medical school
courses, lecturing before medical societies, presenting
postgraduate courses for both specialists and physicians
n general practice, and personal conversation with many
practicmg phystcians have enabled him to grasp the needs
of alt physicians  He has met these needs sumply, con-
arsely, and yet so completely that it 1s 2 privilege to speed
this volume on its way to physictans everywhere
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and symptoms Few of the major diseases of the thoracic
cage, however, are 5o regular 1 their progress that such
a routime approach to diagnosts 1s possible Disease 15
conflict, and the symptoms and appearances that result
are seldom specific enough to add up regularly and me
chamcally to the correct answer Consequently, the
sertous afflictions to which man 1s subject are very likely
to be approached by a system of tnal and error, a process
of elimmnation which the patient does not always survive
The record of the medical prof in the diag

of bronchogenic carcmoma 1s regarded as unsatisfactory

Our own findings are m conformity with published
studies We have surveyed 1,070 cases of bronchogenic
carcmoma, morphologically proven, collected from 19
hospstals 1 Calforma * In 6] per cent of these cases, n0
positn e diagnosis was made prior to autopsy Compared
year by year, 1t apparently took as long to make a correct
dingnosis of the disease m 1949 as 1t had m 1935 (Fig
ure 7)

Most of this difficulty anses from the absence of any
kind of “classic” case of bronchogeme carcmoma, its
most common charactenstic being 1ts protean mamifesta

tions Thus, there 1s no available model form of the disease
to serve as an t for d of the nd:

vidual instance  Surely m these 1,070 cases the possibility
of bronchogenic carcioma frequently occurred to the
examming physician soon after the patient required medt

cal attention, only to be rejected as unlikely on the basis

*The co operation and help of the pathologusts and staff of the
=% 41w saf N arlenuledged  Bumungham VA Hos

nt Hosputal French Hospital

ngeles County Hospital Let

Mt Zion Hospital Oakland
VA Hospital Permanente Hospital San Francisco City and County
Hospital San Joaqum County Hospital Santa Clara County Yiospial
Stanford Unnersty Hospital St Luke's Hospital Unwversity of Cal
fornia Hospital and Wadsworth VA Hospital
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of madequate signs and symp Asa q
diagposis of the disease too often depended upon a pro
tracted course of evaluation by elimnation or other diag
nostic possibihities

Barning an tion m di hmique any sub
stantial mmprovement m the current diagnostic record
requires a sounder approach to the disease Diagnosis
requires an understanding of the disease process which
underhes and gives rise to clmical appearances rather
than a check Lst of signs and symptoms Such a basic
approach can produce 1 much higher percentage of ently
diagnoses than are now phtmned This approach requies
some hnowledge of and imterest i the actual course of
a disease beyond that which 3s visible to the eye and mea
surable by diagnostic techmques

The research workers mnterest 1s centered in etwology
and pathology for umprovement of techmques for con
trolling the disease the practicing physteran must concern
rnself with the same subjects primanly for thew service
to chagnosis

The problem of bronchogenic carcmoma however
cannot be isolated from the problems of malignancy 1n
general and the whole subject 15 dependent upon our
knowledge of normal physwologie behavior As has been
pomted ont many tmes the problem of cancer 15 ulti
mately a problem in tissue gronth and the difficulties
which anse when a coherent 2nd comprehensue theory of
cancer etiology 15 attempted reflect the compleuty of
normal cell development

Although there are still Jarge gaps i our kpowledge
of the latter subject the general outlines of the process
seem to be clewr envugh Most important to an under
stwnding of mahgnancy 1s the well established fact that 2
normal fissonable cell (with which cancer research 1s
especally concerned) does not hive 4 single prnciple of
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development and control Its course 15 governed by two
distinct control mechanisms  Basically, such a cell 15
Limited m 1ts potential declopment by 1ts inherent struc-
ture which ss determmed ultimately by an enzyme or
enzymes An undifferentiated cell may mature mio one of
several mature cell types, but the range is limited  As an
instance, the undifferentiated, basal cells of the bronchi
may develop mnto cdinted epithelial cells, non ciliated
epithelial cells or goblet cells In the presence of a me-
chameal or mfectious imtation, such cells may approach
squamaus stratified epithehum  But thuis completes the
range of normal possthilities  LCvery undifferentiated cell
accordng to the “territory” m which it anses, has a similar
selection of mature forms mto which it may develop Such
a development 15 wrreversible, and 2 mature cell eannot
atself divide
Upon these mdnrdual cells, already lnmted by ther
enzyme structure, the requirements of the whole organ-
1sm are imposed The operation of this secondry control
seems at times to be mechanical, but more mportant to
such control 15 the compl, 1 system of I and
related substances which direct and integrate all bothly
processes By this means the mature form that a particu-
Iar cell will assume 15 determmed Likew1se, the needs
of the orgamism as a whole determimes the rate of produc-
tron of undifferentiated cells, by fission, and the rate of
maturation  Both m clinical work and expeniments with
ammals, 1t has proven virtually impossible to detect the
precise nature of this hormonal actnvity It 1s an open
hether an ad 31 perates by
direct operation 1n all mstances or by the suppression of
other and natine substances However, there 1s reason to
believe that the behavior of undifferentiated cells 15 gen
crally deternined by the total halance winch s wve
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aific for certam laboratory ammals, and strains within the
genus, but are very often actine only in a particular organ
of the affected animals Cancer anses as a result of an
mteraction between the spectfic tissue of the host and the
carcinogenic agent

In human malignancy, cases are occasionally met in
which one or the other of these two elements in cancer
genesis clearly predomnates Very often, however, 1t 1s
difficult or impossible to make such a judgment So far as
bronchogenic careinoma 15 concerned, 1t 15 apparent that
both elements share largely m the origins of the growth
The pronounced age and sex predilections of broncho
genic carcinoma suggest just as clearly the importance of
hormonal factors

Perhaps the relatinely equal mmportance of these two

1 1s partly responsible for the fact that specific

findings concerning the etiology of bronchogemc car-
cinoma are not always easy to relate to one another It
must also be recogmized that there 1s no reason to suppose
that we will discover a smgle etiologic agent or etological
sttuation for the disease It must be anticipated that more
and more etiologic agents for lung cancer will be demon
strated as time goes on, and 1t 1s possible that such agents
will be found to operate toward the same end by radwcally
different means

As a consequence, the etiology of bronchogeme car-
cmoma can best be orgamzed by relating specific facts to
the etiological theory to which they most clearly relate
The first such theory 1s that bronchogenic carcinoma 15
m one way or another the result of an mfection  More
widely held, at least i this country, 1s the theory that
lung cancer auses as the result of chemycal action upon
cell structure These theories are not necessanly mutually
exclusive, but each must be exammed in 1ts own nght
Quute distinct 1s the third problem of whether or not there
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female mice wiich had been nursed by females of the
high meidence stram developed mammary cancer when
mature, as did thetr descendants Agamn, this was pre
sumed to be a virus

Turther expenmentation with “milk factor” carcinoma
compheated the ongmal findings by demonstratmg that
the hormone folliculin was also required for cancer gene
sts Female mice whose ovaries were removed before
matunity did not deselop mammary carcinoma even
though they had been nursed by females of the strams
carrying the mulk factors On the other hand, male mrce
nursed by milk factor females developed mammary e
cmoma 1f the hormone were admimistered It 15 assumed
that the factor transmitting the disease passes mto the
bloodstream of the young anmmals and collects in the
viemity of the mammary glands, where 1t may remun in
actn e mdefinttely, unless folliculn 1n some way prepares
the ground for the development of a mahgnancy This
whole series of experiments provides an excellent slthustra-
tion of the problems 1avolved m the etiologie theory of
cancer Does the virus require the hormone for actinaty?
Or does the hormone act directly upon the potentially
malignant cells and only mdirectly upon the virus? We
do not know

A great deal of experimentation has been directed to
ward the possibiity of virus induced malgnancses, but
the threc groups of expeniments previously cited consti
tute the bulk of the evidence for the theory At the pres
ent time, most m estigators seem nclmed to regard the
Rous chicken sarcoma, the rabbit paprloma, and the
rmlk factor mammary carcinoma as exceptional situations
having no parallel in human malignancy It 15 casier to
assume that there ewsts in nature three evceptional viruses
able to produce cell mutation n certan cireumstances,
than 1t 15 to adapt our experience sith human mahgﬂ'mc‘}’

to a theory of virus ongin
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These 1s, of course, no evidence that pulmonary ear-
cmoma 15 of viral origin Where an etologic agent has
been indicated with reasonable certamty, 1t has been
chermea]  If a viral agent were wolated 1 pulmonary car-
cmoma, 1t would probably be so ulsqmtons as to lose
much of its sigmificance

Tuberculosis, All the evidence for a viral etiology for
mahgnancy has been expenimental, on the other hand, the
possible importance of tubercuioss m the etiology of bron
chagenic carcinoma depends entirely upon chmcal obser
vations The theory that there 15 a real connection hetween
the two diseases 1s an old one. and 1t has suffered mam
viassitudes  Ewing at one time helteved that tuberculosis
would eventually prove to be the most mportant single
etologic agent 1 bronchogente carcmoma When large
scale autopsy stndies made 1t apparent thiat tuberculosis
could not possibly fill thes role, it was often somewhat
hastily assumed that it had no sigmficance to mahignaney
stuches at all An opposng theory was even advanced
which suggested that there was some kind of antagonism
between the two diseases, so that the tuberculous patient
could at least be grven the doubtful assurance that he had
acquired some hnd of immumty agamst hung cancer

Statistienl studies are inconclusne  De la Fuente
found only 84 cases of coexstent tuberculosis and carei-
noma m 2,500 autopsies at Sea View Hospital On the
other hand, some miestigators have fornd mpressne
percentages of cocustence Fred found 34 cases of co
eustent tuberculosis i 319 autopsies where the primary
dragnosis was hng cancer It 1s very difficult to determme
the relatronship between tno such processes n indnidual
wstances, and it may be that the high percentage of coex-
wstence that Fried found 1s to be accounted for by reactna
tion of old tnberculous lesions  So long as malignaney was
regarded as a hind of catastropluc destruction or alteration
of a cellular enzyme pattern, the effect of a chrone condi-
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tion such as tuberculosts was of dubious importance Re
cent studtes i cell physiology suggest however that
permanent alterition cn be achieved gradually that an
enzyme mty be elimnated through a senies of cell div
sions perhaps when such division 1s excessne If this s
the cise the local imbalnce resulting from pulmonary
tuberculosis may occasionally result i mahgnancy Ve
do not have suffictent evidence for accepting or rejecting
the possibility

In any case coexstence of tuberculosis and cancer 1s
1 diagnostic problem of mmportance There has been a
sharp mcrease 1 the proportion of the tuberculous popula
tion who are over 40 yenrs of 1ge as this trend develops
the problem of cocuistence will become mcrewsingly
serious  So long as we routmely chech for tuberculosis
and not for carcinoma there will remam the tendency to
treat a patrent for the former wlile he 1s dymng of cancer

Chronie infections The rationale for proposmg any
chronie lung mnfection 1s an etologie agent 1n broncho
genic carcinoma 1s much the same as the rationale for
proposing tuberculosis although each infection must be
established or disproved 1 its own nght There 15 of
course 1lmost 1y anably some kind of mfection secondwy
to a lung tumor Where carcmoma is discovered during
the treatment of nfectton the mahgnancy cin be gener
ally demonstrated to be antecedent Nevertheless 1t 15
not safe to issume that the siuation cannot in certam
instances be reversed we 2re not justified ;n posttrvely
rejecting chrome mfection as a possible factor m the ettol
ogy of bronchogenic carcoma

CHEMICAL IRRITANTS
This class of possible etologic agents 1s hrge and 1t
has attracted much attention both in the climic and in the
laboratory Agam the underlying supposition for 2 Tong
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time, was that a chronic metaplasia, induced by what was
essentially an irntant, could, 1 a certain number of 1n
stances, progress to 2 frank malignancy The earher work
on cell phystology tended to discredit this view, at the
present time 1t 15 agamn of mterest because 1t has been
found expenimentally that excessive cell division ean oc-
castonally alter the enzyme pattern of a cell permanently

However, most chemical agents which have been
proven to be of etiological sigmficance to mahgnancy are
thought to operate m a different manuer They would
seem to modify cell structure directly Although they
can be accompanied by an wmntatne effect, this 1s not a
necessary part of their action, and certam of them have
no detectable 1rmtant action at all They are carcinogens

The 1dea was developed out of the finding of Yama
g@iwa and Ichikawa that repeated apphcations of coal tar
to the ears of rabbits led to the development of mahg
nancy at the site of application Thes was confirmed m
numerous experiments with mice, and i 1930 a London
group directed by Kennaway first 1solated a punfied
product from tar (benzpyrene) which was very active m
mducing carcinoma  In the next few years, several hun
dred such hydrocaxbons of varymg degrees of effective
ness i md y were d d It was
duning these subsequent experiments that 1t was found
that inflammation was a side effect to the carcinogenmc
action The ability of a compound to induce cancer did
not late with 1ts nfl

It was also apparent that the eﬂcct “of the carcinogen
was sometimes quite specific While some compounds in-
duced mal y at the site of appl| others showed
 consistent predilection for a particular organ of the body,
regardless of the route or site of admmstration  As early
as 1925, Murphy and Sturm had comc to the conclusion
that the high § ge of b
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which they had observed 1n mice punted cutaneously
with conl tar was not the result of nhalation of fumes as
had been supposed It was, they concluded, the reaction
of bronchial issue to the systemic effects of the tar Then,
methyIcholanthrene was developed With this substance
1t proved possible to eltest bronchogenic carcmoma i
mce by any method of admmistration  subcutancously,
ntrwenously, mtrapentoneally, orally, or by local apph
cation

These discovenses hase unfortunately become more

pl d rather than simplified with time The carcino
gens n the earlier experiments were a group of hydrocar-
bons with closely related molecular structures, and 1t
seemed for a time that the earcinogente action was to be
accounted for simply m terms of such structures There
after, however, totally unrelated substances were found
to be hikewsse carcinogeme

It 15, nevertheless, tentatn ely assumed that the ¢t
nogeme properties of such substances arse from a sumlar
effect upon cells The studies of Miller and Muller hue
been particularly relevant to the question of how such
substances operate These workers found that p dmethyl
aminonzol when tered to rats bound 1tself
tightly to certan protems of the Iner cells, but did not
affect the cells of other organs This susbtance almost
variably produces carcmoma of the Iner Subsequent ex
pertments have tended to confirm the supposition that
carcinogens which hwe a predilichion for a particulir
organ are m some way collected and bound by the cells
of that organ  Such substances apparently umte with the
enzyme or enzymes effecting cell growth without destroy
mg the cell stself

The transformation from normnl growth to malignant
growth 15 1 the nature of a mutation Not only does the

[
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rise to carcmomn, on the other hand, it 15 possible that
such agents may eventually be shown to have a different
mode of operation at different times

Schnceberg-Jachymoy radiation, One of the earhest
mstances in which cancer was found to be an mdustral
hazard was the discos ery of an mordinate amount of lung
cancer among the miners of Schneeberg Although the
ore from this mine contamed silica, bismuth, mchel and
arsenic, 1t 15 generally agreed that the agent responsible
for the ngh dence of mal 1s pitchblende The
disease 1s thus the result of prolonged, although moderate
exposure to radiation, and the mode of operation 1s com
patible with the theory of carcinogen

The per ge of mmers bing to lung cancer
1s quite high  In 1935 Lange found that between 60 and
70 per cent of all miers at Schneeberg died of broncho
gentc caremnoma, this rate has apparently eusted for sev
eral hundred years At Jachymov, where the diagnosis
was made much later, 18 of 25 autopsies between 1929
and 1931 revealed the same condition It 1s to be noted
that although the whole body, and particularly the shin,
1s exposed to radiation the high rate of malignancy 1s ex-
clusnvely pulmonary

Chromium  Pfeil added this mineral to the list of n
dustrial earemogens as recently as 1935 Although the
total number of cases so far reported has been small, m
the situations mvestigated, the carcinogeme action of
chromium v ould seem to be a powerful one  Machle and
Gregorous surveyed 193 deaths among chromate workers
66 of these men died of cancer It did not appenr to be
as specific for the lungs as prtchblende, but the lungs were
affected far more frequently than any other organ

The studses thus far reported are sufficient to mndtet
some element 1 the environment of chromate workers as
defimitely carcinogemc The history of such employment
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hence becomes 1 sigmificant fact m diagnostng chest
diserse Thus far however, neither chrommm nor ats
compounds has been proven m the laboratory to be e
canogemie Thys might mean that somethmg ele m the
envrronment of these workers 1s the speaific carcnogen
On the other hand species 15 50 1mpartant to carcinogenic
actton that chromates may be carcinogenic for human
Leings even though they are mert for laboratory ammals

Sitcosis When free silica penetrates the alveoh and
smaller hronchioles of the Jung 1t stimulates connectne
tissue cells When the sihet 1s present m sufficient quan
tity over  considerable pertod of time stheosis results
However sthea is chemically one of the most nert com
pounds 1n nature and it 15 not believed to hne uny effect
upon the epithelial elements m which bronchogemic ¢u
cmoma 1rises Nevertheless it has been suggested that 1
history of silicosts 1s of some sigmficance in miligniney
In 1932 Fred reported finding at autopsy a verv small
1 h ted with p nosis
and extensne metaplasit  Charr found bronchogeme
cirenoma in the autopsy studies of 36 cases of sthcosis
Klotz found four tumors 1 wttopsymg 50 cises  Such
findings are not conclusne of 1 relationship hut they e
suggestnve  Perhaps some substince commonly 1ssocrited
with sihica m small amounts will on future study prove to
be carcmogenic 1t seems doubtful that silica itself wall
ever be found to have such 1n effect

Other mdustnal hazards There huve been numcrous
other mdustnal products suggested as possible gents
the genesis of bronchogenic carcinoma but studies to date
Lm‘\c been inconclasne  Homburger at Yale Medical

of nichel copper refineries e somew hat more predisposed
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to bronchal malignancy than the population at Inrge
Arsentc 1s known to be carcmogenic when 1t 15 m pro
longed contact with the superficial epithelm perhaps
it predilects to bronchogentc carcimoma when 1t 15 1n
haled as dost It 15 not unhhely that other substances
found 1n certamn idustrial situatsons will be proven to be
of sigmficance in the etiology of bronchogenic carcinom?

NON-OCCUPATIONAL CARCINOGENS AND
THE QUESTION OF INCIDENCE

1t has been possible to show a com meing etrological
relationship betw cen certain specific exposures and bron-
chogenre carcinoma, because something approumating a
controlled situation ewtsts i the imestigited mdustnal
sttuation Where the hazard 1s not occupational, statistic 1]
cvidence 1s more difficult to evaluate  Nevertheless mam
mvostigators have for a long time believed that there are
onc or moie agents in our general enswromment which
precheate to bronchogenic carctnoma This concluston ts
bused wm luge part upon the comviction that there has
been m recent years a real nse mn mcidence of the disese,
and 1t 15 reasonable only 1f such an increased incrdence
15 believed to exist

This question of nsing meidence 1s perhaps the most
debted m contcmporary medicine The basic fact 1s that
every large collection of cancer statisttes m the it
twenty-five years has shown a steady increase in the num
ber of cases of bronchogemc carcmoma which are found
yearly In the Trioph and Holland study at New Orleans,
nune bronchogente caremormas were found at autopsy be-
tween January, 1918 and Jinuary, 1928, betueen the lat
ter date and July, 1938, 186 such cancers were reported
m the same mshtution Sumilarly, 1n the tabulation of
10 000 autopsies at Johns Hophms Hospital from 1896 to
1930, VMacCallum found about a five-fold merease be
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tween the first and last decades of the study - All studies
over a comparable penod of time show about the same
ate of increase

The question at the present tme 1s whether or not
this increase 15 a real and not a statishical one  So stute
a student of the subject s Fried for wstance as rccenth
as 1948 concluded that this appirent increase was an
fMlusion These are four majpr frctors which must be
tahen nto nccount in ev luatmg such studies We ¢innot
estimate the effect of iny one of them with any precision

{1) The first 1s simply the merewsed mterest i the
condition We tend to find a disease such 1s bronchogeme
ciremoma m proportion to onr willingness to look for it
The publiesty that the disease has recerved m the last
20 yeurs 15 m nself sulicrent to effect the reportcd i
erdence

(2) Incidence 15 certun to nise as dingnostic methods
are improved  Some of this apparent increase 1s to be
accounted far by the mcreased use of « r1y bronchoscope
and meerascope

(3) Chemothertpy has undoubtedly plyed some
putn the pparent increase of milignancy In mny
stances todiy we are able to diagnose bronchogente car
«nom1 becuse confusing secondary infections are at least
temporanly cleared by the new drugs evposing the tumor
body to roentgenologic view There can be no question
that many of the patients of 20 years ago who were
thought to suffer from some chronie lung infection ctu
Ay expired as 1 result of 1 undragnosed bronchogenie
©wanom

(4} The last muyor facter to be considered 1s the
steudy mceresse in longevity Cancer of the lung bemg
primanly a discase of mddle age 1t follows thit as
gretter percentage of the population reaches this cancer
e the nunther of cases of cancer will merese The n
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creased ineidence to be anticipated each year from this
aging of the populition 1s small, but none the less real

These four elements are of importance m estimating
the current status of eancer of the lung and they have un
doubtedly accounted for some of this apparent icrease
1t does not follow, however, that after these have been
allowed for, there m1y not be a sizeable residue of inctease
which reg sa fise m ! It 1s easy to
see an ncreased medical efficiency and n aging popula
tion as responsible for the steady increase m modence
from 1900 to 1940 These two fictors are not clearly de
quate for the persistence of this mcrease over shorter
periads n the last few years The report of the Publc
Health Senvice, from death certificates, shows a radical
and constant mcerease m the number of bronchogente car
cinomas from 1930 to 1940 Perhaps this may be ade
quately accounted for by better diagnostic freihitres wd
an aging population But 1t 1s very doubtful that these
reasons can account for all of the surprisingly consistent
merease for each year from 1940 to 1945 Stewner, ou the
basis of an exammation of 36,864 autopsies made at Los
Angeles County Hospital between 1918 and 1946 con
ciuded that there bad been a real and absolute merease in
meidence during this period From 1923 to 1927, cra
nomn of the lung was found 1n 0 6 per cent of alf autopstes
and constituted 4 3 per cent of all mahgnancies Between
1943 and 1946 this disease was found n 28 per cent of all
autopsies and accounted for 118 per cent of all mahg
nancies This mcrease was nat accounted for by a chang
g sex ratio nor was there an increase in cancer of the
large mtestine or pancreas None of the factors to which
nsing meidence has been attributed seem sigmificant upon
close nspection

Most recent studies with smaller groups pomt m the
same duection In a companson of bronchogeme el
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nama with carcmoma of the stomach, larynk and bladder,
Anel, et al, found the former increasmg relative to the
other types In 1931 bronchogeme carcioma compnsed
2 L per cent of alt cancers diagnosed, n 1946 1t was 117
per cent  Gastric cancer, which shows about the same age
iwadence, showed no sigmficant merease, thus mmemyze
g the possitnlity that a change m the character of the
haspital population was of much mmportance  Fulton
{found a regular merease mn Liverpool from 184 to 1948,
from 145 per nullion population to 207 per million

Perfiaps it 1s safe ta say that 95 per cent of recent statiy
tics bearmg on this question suggest that there has been
a real inerease m lung cancer Of the studes which pomt
m the other direction, that of Clemmenson and Bush
1947 (Bnt ] Cancer), would seem to carrv a good dend
of weight They cowmpared the figures tor Denmuk at
large with the findmgs of the Central Tuberculons Sta
tion of Copenhagen where supertor diagnostic methods
had been i use They found that i the latter situatson
tiere Irid been only a very shght inerease sn bronchogenme
caranomt between 1936 and 1945, winle in the conniny
at large they found a use comparable to that reported else
where Trether they found m the popniation at huge tht
the ratio of men to wamen with the diserse mereased m
ths penod from 3 4t0 31 Durmg the same pertod the
sex ratio m the Central Tuberculosss Station remuned
ntudh constant at about 8 1 They concluded that the
wparent mereise 1o Jung mortality 15, to a very lwge ex
tent conchtioncd by improvements m drgnostie mcans,
and it can he expeeted to continue until the sex ratio
amounts to thout erght males to one female

Tncidence 15 not a subject upon which one can dogma
tze wafely bt it s obvions that the weight of evidence
favors the presumption of a real inerewe The Copen-
hagen studs 1y spressive, but not conclusne It runs
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counter to the general observation that the greatest -
crease to this time has been reported m urban areas, and
1t 15 by no means clear why diagnostic facilities should
affect the sex ratio This altering ratio would seem, m fact,
to mitigate agamst the conclusion expressed

Tt 1s the author’s opmion at the present time that there
has been a real merease 1n the inaidence of lung cancer,
and further, that we must evpect the present rate of 1
crease to be continued If bronchogenic carcinomn 1s not
already the mast common form of malignancy m males, it
can be expected to assume this position within the few
years We also anticipate a sizeable inciease i meidence
among females

Smoling If there has been a genume mcrease
bronchogenic carcmoma beyond that accounted for
terras of an agng popalation, 1t wauld seem thot it should
be attributed to some changing element, or elements, n
the environment of modern man It 1s doubtful that the
whole range of industral hazards 1s sufficient to account
for 1 per cent of the carcmomas reported yearly, these
mdustnial hazards are not hikely to have any marked m-
fluence upon national statistics  If there 1s a real mcrease
1n the meaidence of cancer, it mplies some very wide
spread carcinogen, transcending occupational hazards
Of such potential agents, tobacco smoke 15 the nerest to
common acceptance

Adler was the first to suggest that tobacco mght be
etiologically sigmficant, there has been since that time a
steady sertes of reports on the question \ost recently
Schreh, et al, found evidence of a real relationship, and
Wynder and Graham published a study of 684 cases of
proved bronchogenic carcinoma with a myor effort to
provide proper controls Their conclusion was that ‘ex
cessive and prolonged use of tobacco, especially cigarettes,
seems to be an important factor m the induction of bron
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or anses from the burming paper, 15 not known 1t 15 also
not certamn that the agent, if any, 1s a true carcnogen It
1s possible that broncliogente carcmomn anses as the re
sult of an atypreal and protracted reaction of the host to
some normally harmless constitutent of the smoke Every
doctor 1s familiar with the problem of the relation of
smoking to chronte and non-spectfic 1ll health A certan
pereentage of such patients can be “cured’ by withdraw-
ing their cigarettes, others presenting themseles with
very stmilar symptoms are not helped by such a with
drawal It 1s tempting to see i the responses of the first
group of patients something very ke an allergy It s
further tempting to sce in them potential victims of bron
chogenic carcinoma  As numerous writers have pomted
out, the diagnosis of this carcinoma 1s frequently comph
cated by a long lustory of chronie and usually atypreal
lung disturbinces  In our own espertence, patients with
bronchogenic carenoma very frequently present a hstory
compitible with a chronte and comparatively mild bron
clual allergy, which m many nstances seems to be duc to
the habrtual use of tobicco

Petroleum products. It may be that the lavish use of
tar and petroleum o1ls, so charactenstie of modern cul-
ture, will finally prove to be more important i the genesis
of bronchogentc carcinomn than smokmg The agents most
commonly suspected in this general indictment so far
have been road dust contarming tar, gasolme fumes and
erhaust fumes from automobiles, and mdustral fumes
If they are proven to have carcmogeme properties, their
incresing presalence m the modern landscape would be
sufficient without am thing else, to account for the raprdly
mereasing neidence of pulmonary malignancy

The basic expertmental work with regard to these
agents was that of Campbell, who ehetted pulmonary
tumors 1n 74 per cent of a group of mice esposed to road
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dust contaning two to three per cent tar only 14 per cent
of hes controls developed the disease There is further
some climical support for the theory Mountm and Dorn
m 2 public )walxh survey n 1939 found 2 hugher propor
tion of } in urban dwellers than
1 1 simular age group of the rural population  Pabhe
Henlth surveys consistently report substantial differences
n meidence betw een industrial and rural areas

Swmlar studies mn Englind come to the same conclur
ston with perhaps more authonty since in these studtes
the mfluence of varying ehimatie conditions smfing popu
Ihtion and differences 1n diagnostic fretlitres 15 apparently
at a munmum  In the most recent of these studies that of
] § Fulton covenng the years 1941 to 1918 found 1 pro
nounced difference between urban incrdence 1n Liverpool
and the rurd meidence within a comparatnelv surround
mg small ares In the heavily mdustrial areas inerdence
was 1bout 27 cases per 100 000 populttion  In three rurat
aes the figure was thiee eight nd 10 cises per 100 000
Tulton beliescd that these figures reflected 2 real and sub
stantal difference 1n meidence berween the two yroups
Thrs difference i mcidence very possibly results from
virsing degrees of cxposie to ur contunimg petroleum
products

METABOLISM AND HEREDITY

Altho wgh the relationship between evogcnous agents
wd the nitine constitution of the dndual to date has
proven to be almost mpenctrible 1t 1s obsious that con
stitutional factors are mportant  Many men hime spent
lang fnes i the most caranogere of e ronments~in
the Schuechorg munes for wstance nd died full of yenrs
wd absoluteh free of any «vidence of bronchiogenic mn
higniney

At onc time mterest i the relationstnp of maliguancy
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to the natwe constitution of the mdnidual centered on
the theory of microscopic “cell rests” of embryonue tissue
which remamed quiescent into adult life, but which could
hecome suddenly active and malignant This theory has
been generally abandoned as a comprehensiv e account of
malignancy, but some cltmeians would still see undiffer-
entiated and/or adenocarcinoma as the product of such
rests The dufficulty 1s that such cell rests hate neser been
demonstrated Further, most pathologusts are doubtful of
an etiologic theory which proposes a separate ongin for
the different lung cancer cell types, since most lung tu
mors show a mrxture of such cell types, and frequently all
possible vartations will be found m dufferent parts of the
same tumor

The present tendency s to see the important factor of
“natnve constitution” as reflecting the complicated system
of hormones and 1elated substances which govern physiol
ogy The importance of such compounds in the genesis of
carcmoma of certain tissues 1s well established To m
stance one example out of many, it 1s well known that
men who recenve diethylstilbestrol over a long period of
time are subject to a ligher meidence of mammary car-
cmoma
Although lahoratory findings are not entirely consist-
ent, 1 general it has been found that the admimstration
of sex hormones arc apt to mduce malignant grow ths only
1n sex-hormone conditioned areas It 1s possible that such
tumors are somew hat exceptional in their genesis Tumors
can sometrmes be mduced m other organs or areas of the
body by the admimstration of hormones, but such grow ths
are commonly bemign  Lipschutz, m his work with guinea
pigs, found that pertoneal growths never progressed “_1
malignaney In human beings, benign growths seem gen
erally to be more susceptible to mahgnant degeneration
than normal tissue
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Agam, then, there scems to be a situation which can
only be expluned m terms of two factors cooperating to
produce malignancy The hormonal factor would seem
to be overwhelmimgly important m the genesis of tumors
of the sex-conditioned areas~mammary, testieular, pros-
tate tumors, and so forth But such a factor 1s also very
clearly mdicated 1n tumors of other parts of the body,
although the effect of this hormonal factor secms to be
sccondary to that of the exogenous carcmogen  Age and
sex predilections are convineing evidence of the influence
of hormanes upon the genests of bronchogente ¢ irctnomt
{Figure 1)
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This precdilection for age groups above 40 would scem
almost certunly to indicate a general physwologreal condt
ton as a prerequustte for the disease The overw helnung
proportion of men among the patients with bronchiogente
carcmome pomts the same direction It scems most un
hikely that cigarettes or other speciihized enronmental
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mfluences can account for a 9 1 sex ratio, although they
may nfluence 1t

At Teast as important as ths statistical exidence 1s the
long nterval that 1s frequently encountered between ex
posure to a known carcmogen and the dev elopment of the
pulmonary malignancy In many of the cases found
among the Schneeberg-Jachymos mmers, the disease de
veloped from si< to mine yers after retirement A similar
sttuation evists among agarette smokers, mnhgnancv not
mfrequently appears some years after smohing has been
discontmued Tt 15 possible that tius mterval represents 1
delay ed reaction to the carcimogen, 1t may be that the ap
pearance of the malignancy can be delayed for years after
the process 1s mtiated Thus explanation 15, howeser, the
least ikely one, 1t 15 far more reasonable to assume that
the process imtiated by the carciogen requires a parttcu
lar hoimonal substrata for the development of mahg
nancy  Although no specific bodily substance has even
been suggested as cntical to the genesis of bronchogenie
ciremomt clmical evidence, supported by expenimental
and statistical findings, makes 1t probable that somc such
substance eusts

Heredity, Whether or not heredity 1s an importint
factor 1 the genesis of bronchogenic carctnoms would
seem to be at this time a secondary problem  Unless the
embriome cell rest thesis 1s established, which seems m
probable heredity 1s not apt to become the crtical prob
lem to lung cancer etiology Although laboratory work
on tlis subject 1s of mterest, 1t 15 ot conclusne Mt
well knowa that strams of mice hate been bred which will
predictably devclop bronchogeme ctrcmoma almost 103
per cent of the ttme This does not prove that bronchntt
malignancy 1s a hereditary disease, as the litter term 1S
usually defined If the etrology of Jung cancer mohes a
dynamic relationship  between host and carcinogemc
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prose these differences The same conclusion must apply
to our own finding, followmg Steiner, of a pronouncedly
different sex-ratio betwcen wlite and Mevican patients,
the Tatter showng about three males to twp fomales with
this disease as compared to the § 1 sex ratio for the whole
sertes

It must be emphasized that these findings are reall
weonclus e, the suggestion that heredity is an inportant
factor m the disease cannot e discarded on the basis
af our present evidence Strong hereditary factors are
thought to he operatne m other forms of neoplasms,
particularly seroderma pigmentosum, neuroblastomy of
the retma and multiple poly posts of the colon, and heredi-
tary factors may well be aperatie m brouchogenie carar-
noma 1t may further be pomted out that if heredsty 3
established so firmly as to be sigmBicant to such diagnoss,
the hereditary factor can be evpected to be qunte specsfic
It » unlihely that a familal lustory of other forms of
mahignancy will ever be of especial sigmfcance m the
dragnosss of Jung cancer

No review of the ctiology of bronchogeme ereinom2
can be defimtive  Our mformation sunply does not add
up ta a caherent system that can be neatly summanzed
Almost every major finding can be confronted with an
other expermment, or another chmeal obsersation, which
seents to suggest a contradictory concluston Most m:xrl;-
edh, i Dronchogente carctnoma there 15 considerab’e
ifficuley i adjusting chnreal to evpernmental evidence,
and esther hind of wformation, when unsupported by the
other, lacks authorty

It seems most likely that bronchogeme carcinomia it
the product of two more or less mdependent senes ;)f
events The process appears to begm with an wreversible
alteration of strcture 1t a cell or & group of oells The
passibility that chronte trrtabion can, by stself, lead to
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such an alteration must be ept 1 mnd but tha has not
been established chmeally ¥t 15 certun that partienlir
agents ean and do accomplish thes trausformatton by
direct action upon cell structure these agents e ereino
gens whatever their specihc nature It his heen proven
that there are many such carcimogens m nature mvest
gitors generith awume that they operate m essentnlh
the s1me nrmner

The second condition required for the development
of bronchogente cweinama seenws to be the weakenmg
ar ehnun wtion of the mtracellul ir mechannms of the area
or of the whole orgrmsm which himt growth of umts of
cdls to a functtoning rcdaenstnp wath the 1est of the
orgawsm  The fong mterval that 1s frcquently noted be
tween exposuie to 1 hnown cuwancgen nd the davddop
ment of a tumar 1s to o mind overwhelmmng cvidence
that the human orgusm 1s usually able to mhibit the
growth of abnorm i cells

It w concen bl of coure thit the cell mutation de
peads tpon the tcred hormon il substrata for its accom
phshment but 1t s defficult to sce how 1 carcmogenie
action conld remrun potentid for fong veus except by an
shady altered cell This i an win where there ss bl
dircct esidence to support any theory Dut it secms most
reasomible to assume thit the cwanogen aceomplishey
the cell alteration shorth. tfter exposure the dovclopment
of the frmk mihgnncy then must v ut the deyelopment
of 4 suitable environment It 1s hnown thit microscopic
cenvseal mabignmaes e be quieseent for vears and pro
statse cancers appreenitly hnve the suwme property These
chme findings may pstify the wssumption that 1 simibir
sitwation exnts i the case of bronchogemic ¢ rgmoma

It 1 nccessany to modify even 50 gencr il a deseription
by recogmzmg 1gun tht these transformatians we not
ihsolure bt rehitne Frven within such i apparentls
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distinet and comparatiely homogeneous form of malig
nancy as bronchogenic careroma, 1t 15 obvious that these
two processes do not bear a consistent relationship to each
other or the malignant growth Where the disease oreurs
m cluldren, 1t seems that the dominant consideration 1s
the hormonal one In other indwidual mstances the
clmeran frequently gets the impression that there 1s no
natne resistance to the growth In radation evposure,
on the other hand, the evogenous, carcinogense factor 1s
obviously dommnant Perhaps m all cases, both factors
are m play, but they do not have a consistent relationship
to one another

This 1s hardly an evact etiological deseription of bron
chogenie carcinoma, since even so much leaves evidence
out of account Nevertheless, we are accumulating facts,
and from these facts we are able to binld hypotheses m
the way that has been so fruitful for the sciences gen-
erally Much remams to be learned, but moderate optt
ymsm 15 not out of place We are mahmg progress toward
an understandmg of the disease



Histopathology | 2

Ar Least some of the obscunty 1 which the etiology of
bronchogeme carcimoma 1s currently lidden results from
our imperfect understanding of the lustopathology of the
diserse Few tumors are so marhedly pleomorphic as those
found 1n the lung Mot only does microscopic appearance
vary widely from one tumor of the lung to another but
also equally wide vanation 1s very often observed within a
single tumor In spite of this inconsistency however
morphologic studies would seem to be of real importance
Even though the morphologic distimction between lung
tumors 1s 1mprecise 1t 1s usually possible to descnibe the
individual tumor 1n terms of a predomiant cell type In
statistical studies of case histories m which such mor

phologic distinctions hnve been attempted the findings
suggest that the predomimant cell type possibly reflects an
etiologic situation distinet from that of other cell types

There are sex and perhaps age predilection differences
between one cell type wnd another Such cell types scem
also to affect tumor locatson tumor behaviour and prog

nosts

At the present time we do not h1ve sufficient informa

tion available to evaluate these differences authontatnely

The conclusions denived from collections of case lustories
are tentative because the mdinidual case histories are so
often inadequate 1n regard to histologie structure  Death

(331
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certificates should mclude more exact information, melud
g predominant cell type and primary locaton whenever
these facts are available Every tumor case comng to
autopsy should be carefully analyzed in terms of 1ts mor
phology, with particular attention to the cell type at the
point of ongin This 1s a responsibility of the entire pro
fession

A prior necessity to improved reporting of Jung cancer
cases 15 a morphologre clissification for these lung tumors
which will be etrologically and clmically sigmficant and
casily determmnable histologically Such a classification
seems to be at hand Most students are now willing to
accept a three fold dvision of the bronchial tree malig
nancies mnto squamous carcmoma, adenocarcinoma and
undifferentiated carcinoma The distinction of squamous
cell carcinoma from the other two types seems to be ac
cepted generally, but 1t has been denied that there 1s 2
significant distinction between adenocarcioma and un
differentiated carcinoma Womack and Graham have for
a long time denied the significance of such a division, and
most recently, Remhoff did not attempt to separate the
two cell types On the other hand, most workers feel that
there 1s a striking difference 1n the microscopic appear-
ance betw een the two classifications Adenocarcmnoma and
muxed cell types are perhaps found m conjunction more
often than erther 1s found with squamous carcinoma, but
this 15 not 2 marked tendency Further, there seems N;
be a significant statistical distmction between the two cel
forms m most studies

The opposition to their separation seems {0 arise, ts
some extent at least, from etiologic theory Womack an
Graham beleve that squamous cell carcinoma 1s pro
duced by exposure to carcinogens, and that other cozl
mon lung tumors anse from fetal buds m the broncl N
(Chapter I} The distinction between adenocarcinom:



Lt s‘mm'momn 35

mnd und:ll’orentmt d ¢a 2remop,, M2y proye M time ¢,
e an Atificng) o, e by c]mzcal S idence © cannot be o
8anized ¢, St etygly, 0gie the, In our Judgmen; there 15
suflicieny evidence to jusufy the dlshncnon bemecn
ndenocwrmnoma and ndifferen, ted care, m
her elass:ﬁcmo s b Suggested from me
to gy begmmng of ¢} tury lung can
Cers were feported o Sireo; Altbough these tum,
Were actuql), Temomas 5 brop, hog 15 not
poss:bnhty Bl mn Survey of |, aty the
subjecy f ¥ Substqpy, ted astap, TCOmyg 5
en, X dang , ded Te lignane, !
clmracte d cxccptmna"y slow grou g Usually
"G aroupg the by, chy hte ang 1 Stasis
and by, sey ity Teentg, Ty the,
X Dossiply stingt heqlyy Cancey
Snutp IS 1at, hae Tecent], Teportedq 20
€S swhyel they dcscnbed B Term, nal Bron, hiolar
veolar Qg ancer of g o Lung und th
Stingysh, d by Malignane epxth elia Ilz 5 of the ah eoly
“ithout . ced brop, chiaf 4, The ficulty
1$1n establsp, g for such grouth gy er did
10t find 4, €pithel;y) Immg i al } onchy ted be
heveq there WIS suep a Immg Even of I, ed 15 nighe

hu\\ewr one Cannot 4, aSStme thyy thes ¢ pr esumably fully
ave e po; ss:bxhty of 4

evelp, s b, Lnant ¢, fang
[urmmon Many gy, tdents eve thay ¢ I:e 1I\eol i ceff
Ciremom, su‘tu 1l an t}p:mld velop, tof the Squq
Mous cegy

C ¢ Clas, SIFICA"ON

Lung Cincerg ot o dunnb be gy, tmgmslmd One
from another on the bagys of ¢ I(-xrgr S appearqp, ¢ Thege
"mors top, to e harg nndg Tiular o), d wiy, tc gray o
pink 1 Cross Section Squ amoyg S celt cnrcmoma 'S more



40 LUNG CANCER

EARLY ASPECTS OF MALIGNANCY
Each of the commen forms of bronchogeme cara
nomn has a readily apparent relationship to normal tissue
of the trachea and the bronchi  According to Miller, there
are four distinct cell groups to be considered m the trn
cheobronchinl tiee These are the basal cells, situated just

-‘I v .

Figure 5
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on small tumors have been made 1 suffictent numbers to
suggest that, 1f pulmonary malignancy does not origmate
n areas of metaplasia, 1t begms with an aberrant meta
plastic piling up of the epithehum Expermments with
laboratory ammals have been inconclusn e with regard to
the beginnings of a tumor

The complevity of the modern view of cancer growth
has been discussed 1n the first chapter, practically all of
the ongmnal theories have had to be abandoned for highly
qualified concepts There has Iikewse been some modif
catton of our basic definttion of malignancy as autonomous
and 1rreversible growth  Because chnically-observed can
cers were charactenized by steady enlargement, 1t was
assumed that malgnancy was a process which, once mt
tinted, proceeded without delay and irreversibly to the
destruction of the host However, 1t has been discovered
that even large tumors are sometimes dependent upon
the mamtenance of a certain hormonal substrata for con
tinued development, prostite tumors can be amrested for
long periods of time, although not permanently, by the
admimstration of female sex hormones More spectacular
15 the recent report of the arrest of an ulcerativ e carcnom?
of the bladder by the mactivation of that organ This
situation of dependency by a seemungly-mature tumor on
a particular hormone balance 15 not, to our knowledge,
paralleled 1 the of I ear
However, these mstances prove that the complete auto-
nomy once attributed to malignancy 1s unsupported by
the present findings

More mportant to the study of lung cancer 1s the ob
servation that, m certam organs, microscopically visible
clusters of cells which have all the lustologic cntena of
mahignancy can remain i sifu for long periods of apP“re":
mactivity, although classical tumors usually develop al
these sites 1 time It would seem that malignancy 1s not
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cells 1n the bronchus and its growth 1s pnmanly extra
bronchnal, into the parenchyma, around a smaller bron
chus

Squamous cell carcinomn usually mterferes with the
functioming of the affected lobe by constricting, rather
than by filing, the bronchus In 1ts intrabronchial dexelop
ment 1t seems especially liable to erosion, consequently,
1t may produce distinetise climcal symptoms early i its
course The tumor body 1tself, i the parenchyma, 1s some
what more Iikely to undergo necrosis and cavitatton than
other types of bronchogenic ¢ probably because
of an inadequate blood supply

Although statistical findings have only a hmited appht
catron m clmical practice, 1t 15 worth notmg that squt
mous cell careimoma 1s generally much slower to metast!
size than other types Such metastasis, when 1t occurs 15
usually via the bloodstream, with perhips a predilection
for cercbral metastases The aversion of squamous cell
carcinoma to the Iymphatic system 1s oftentimes marhed
It 15 not unusual to find at autopsy that this growth has
actually detoured around a lymph node On the other
hand, 1t 15 ruthlessly myasne of non Iy mphatic contiguous
structures, and often becomes moperable by reason of its
penetration into the plewra The so called “Pancoist st
perior sulcus tumor,” with s early and punful ex(ensmr]l
nto non~pulmonary structures, 18 uslnlly a squamous cel
tumor of an upper lobe

Adenocarcinoma. This form of mahgnancy geﬂl’rﬂ“])]
begins farther out i the Tung than does squamous €€’
carcmoma  Gebauer found that 70 per cent of these
growths onginated n secondary branches of the tracheo
bronchial tree, and another 20 per cent in the smaller
branch broncli  Much more of the tumor body 15 fﬂdz
bronchially located than 1s characteristic of the othe{) pul
monary malignancies It frequently penetrates the bron
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chal Jumen early i 1ts course and by this growth it may
occlude the bronchus while shill quite small The enlarge
ment of the endol hial growthis g Hy toward the
trachea On rare a small adenoc may
seem to be entircly mtra bronchual In most mstances
however the mtrabronchial growth wilt be accompanied
by the extension of the tumor mto the parenchyma from
which 1t 15 usually delmted sather sharply Roentgenolog
wally or at wtopsy an adenoeartinoma sometimes ap
pears as two patts thinly jowed through the pawt of
ongut

Adenocarcinom s are not particularly fast growing as
mahgnanctes go but they m1y metwstisize widely quite
euly m ther course Lymphatic sprend 1s partreularh
notable such metastases may appear as a series of con
nceted tumors at autopsy Mot mfrequently the carinal
lymph node metastases exceed the ongmal grow th 1 size
Blood stream metastases are also common

These malignancies 2lso imvade blood 1essels more
reacily than ny other pulmonary growth A squimous
o)) carcmomn 1s apt te produce blood streaked sputum
becanse of 1ts mucost! eroston adenocaremomas may also
produge such blood strethed sputum but one frequently
encounters episodes of frank hemoptyss 1s the tumor
vades small blood vessels Pulmonary hemorrhage may
be the mmeditte cause of death if larger vessels are
attached

Undilfereniated carcoma  Over one half and per
haps three quarters of 1l round cell 01t ecdl and spindle
eell cwemomns ongrrite m a mun stem bronchus  \Most
of the remainder begn 1 1 secondry bronchus lthough
they have been reported i a pertpheral location This cell
type wonld seem to have z predilection for the nght lung
and for upper lobes

Growth 1s predommnthy extrabronchitl as with sqwa
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mous crremom but undifferentiated carcinoma has a
notonous predilection for imasn e growth mto the medi
astmum  frang and distorting the bronchial tree and
choking the vital structures m that are2 The tumor 15
one of the most nonselective of common malignancres
However 1t does not readily occlude the bronchus of
ongin and on occasion 1t may be seen to extend for long
distances within the bronchial structures without pene
trating the lumen  Atelectasis 1s therefore uncommon

Although one encounters evceptional cases m gen
eral undifferentinted carcinoma may be safely asserted
to be the most rapidly growmng tumor of the bronchual
tree and 1t runs the shortest course Its grow th withu the
lung 1s usually along the bronchus of ongin but 1t 1s also
wregutuly mfiltratne mto adjacent parenchyma and may
extend nto the pleur:

Undifferentiated carcmoma Like adenocaremoma has
 pronouced affinity for the Iymphatic system It 1s some
times seen to follow lymphatic channels in its spread and
it also tends to metastasize widely through the lymph
system  Adjacent lymph nodes are almost always m
volved and secondary lymphatie molement may be s0
extensive as to obliterate nosmal lymph node structure
nd over shadow, both roentgenologically and chmcall
the stte of ongm  Lymph node metastasis may be more
evtensie 1 undifferentiated carcmoma than m adeno-
carcmom we feel that the gross abdominal node and
cervical node ymvolvement 15 seen somewhat more fre
quently m the former

In addition undifferentrated carcmoma 1s very apt 1
metastasize y1a the blood stream In the senes of cases
reported by Roletsky almost half the patients with un
differentiated carcmomn were found at autopsy to have
secondary grow ths m the hver and the adrenals with the
pancreas providing the next most common site
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age of tumors which were unclassifiable on the basis of
these reports casts some doubt on the findings where class
ification was possible In view of these difficulties, it
scems best to summanze some common oberyations with
out pretending to a misleading exactness

EPIDERMOID 3l7 PATIENTS 3457 |
UNDIFFERENTIATED | 294 PATIENTS 274%

ADENOCARCINOMA | 238 PATIENTS 2227,
UNKNOWN {167 PATIENTS 136%

100 200 300 400

Figurc 6 Disteibution of cell type 1n 1070 autopsied pitients with
bronchogenic Ca

One thing 15 clear, sqnamous cell carcmoma 1s the
most common malignancy of the lung Our own figure of
about 40 per cent probably represents its mnimum mcxi
dence, it may comprise as high as 63 to 75 per cent of al
primary tumors of the lung Squamous cell carcinoma 15
also pnmanly a disease of the male sex The proporsvll; 1
perhaps 10 to 1 or hugher The sex frequency of undiffer
entiated cell carcinoma 1s uncertam, since published re;
ports on this subject vary widely It probably does mJs
have the degree of male sex predilection that squamou
cell carcinoma has, but 1t would seem to be more common
1n the male sex than m the female Adenocarcinoma DI;
the other hand, 1s probably the most common fom;] :“
lung tumor among females, “};;) make up perhaps
of the total incidence of that cell type

There would also seem to be a considerable dxffercnnC:
1n the average age at whch the three forms becm;le m;‘hs
fest Squamous cell carcinoma 1s overw helmingly ahxl
ease of the elderly, although rarely it may occur m ;5 "
ren Adenocarcinoma shows a mean age of from
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condition bling bronehiectasis  E: {ly the m
fection m1y praceed to widespread necrosis and abscess
formation  Abscess and cavitation may also occur within
the body of the tumor itself, especaally 1f the growth 1 a
low-grade squamous cell carcimoma Any abscess has of
course, the possiility of ruptunng wmto the pleura and
producing an emphylema

Prior to the development of this process of atelectasis
and 1nfection, an intermedinte process 1s sometimes seen
roentgenologically  As long as the occlusion of the bron
chus by the tumor 15 somewhat less than complete, a
oneway salie condition may develop, producing a tem
porary emphysema 1n the parenchyma distal to the tumor
body This 1s particularly apt to occur when the tumor 1s
an adenocarcinoma

Even when a growth does not occlude a bronchus,
some degree of mfection 1s probably always a secondary
development Erosion of the growth through the lumer
of the bronchus produces a condition favoring mfection
Very often there 15 also a certan amount of infection 1n
the parenchyma surrounding the tumor body extenor to
the bronchus  Even when atelectas:s 15 not a factor, this
puenchymal infection may at times be considerable The
cxtensive areas of infection frequently observed m un
differentiated carcinoma, as determined by roentgenologic
studies before and after a course of antibiotics, might
suggest that there 15 some correlation betw een the amount
of secondary mfection (not dependent upon atelectasis)
and the degree of nvasiveness the tumor body mamfests

Out side of associated nfection, the secondary pathol
ogy attendent npon a pnmary lung tumor is atypical am‘{
bizarre Location of the tumor body 15 of course, crtica
to future developments There seems to be some rela(w}?
ship between metastatic sites and their frequency and the
morphologic type of the primary growth, but 1t 1s by no
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Arreasra majority of all patients with bronchogenic car
cioma are theoretically still amenable to surgery after
the onset of symptoms Nevertheless, our actual operatne
rate does not approach 10 per cent The difference be
tween the theoretical rate of cure and the actual aclueve
ment 15 the measure of our failure to diagnose the disease
promptly 1In the last 15 years—the pertod in which thor
acic surgery has become a feasible and practical pro
cedurc—there has been ne measurable mmprovement 1n
diagnosis at all In our study, the mtenal between the
onset of symy and hospital entry has d ap
proumately the same, averaging about 225 weehs Lind
shog, Overholt, and Schmdt have described stmlar
findings 1n recent studies There has been a great improte
ment 1n diagnostic facilittes and techmgques during tlus
peniod, but the Iication of these techmques has been
meffectre
There are two distinct mtervals involved 1n this delay
There 15 mevitably a period between onset of symptoms
and the appearance of the patient before the physician
There 1s a further interval before a proper diagnosis 15
made The reduction of the first mtenal, between the
onset of symptoms and the first medical exammation de-
pends upon education of the public The layman must be
trained to have a serious regard for mmor chest symptoms
521
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(without educating him to hypochondna) and prefer-
ably, to penodie ph)slcnl exammations To date we have

pended upon d gns by cancer
control groups to accomplish this wndoctrnation So far
as bronch 15 , these

have probably been without demonstrable effect The pa
tient continues to procrastinate and neglect chest symp
toms Such campaigns must be continued, since they are
our only means of reaching a large proportion of the
population, but we cannot expect that they will be of
much benefit except over a long peniod of time  On the
other hand, 1t seems probable that the personal mfluence
of the individual physscian, exerted over the widest posst
ble area, would be able to cffect a substantial improve
ment in the p ge of bronch sub-
Ject to cxcision when diagnosis 1s made, and that Ius in-
fluence would operate much more quickly and directly
The reduction of the second interval, betwcen presen
tation and diagnosis, 1s one of the pnmary problems of
contemporary medicine {(Figure 7) It 1s often assumed,
however, that the solution 1s agun one of simple educa-
ton, that we can bring about early diagnosis simply Iy
g the medical profe to an mereased aware
ness of the disease This 1s evidently not true The clinical
aspeets of bronchogemic earetnoma have been the subject
of wnting and discussion for many years without concrete
effect It must be recogmzed that the problem 1s one of
complenity  For every pattent who presents himself to
the physician with cough, moderate w heeze, some maluse
or dyspnea, sague chest pans—that 15, with the early
symptoms of bronchogenic carcinoma~there are hundreds
who present themselves with a sumilir group of com
plunts which can be traced to minor respiratory infection
or to no deteettble orgame difficulty  Further, thns hrge
group of patients who sech medical attention chiefly for
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Figure 7 Time intersal between onset of symptoms and hospital entry
(mterrupted hne) and between hospital entry and time of divgnosis
(sohd hne) from 1935 to 1949

reassurance 1s drawn 1n large measure from the same age
group i which carcinoma 15 most apt to occur That the
physteian 1s reluctant to advise an extensne course of
roent logic and other d 1e studies for the major
ity of his patients 1s understandable, and there 1s Iittle to
be accomphshed by msisting upon the absolute signift

cance of minor symptoms
An mncreased awareness of the problem 1s of course

necessiry Every patient with mmor chest complaints
not immedintely traceable to a known cause must be con
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sidered, buefly at least, potentially carcinomatous But
the question asked m such instances must be rephrased
The question 1s not, “Are these the symptoms of broncho-
gente caresnoma?” but, “Could a malignant process mn the
bronchus concevably give nse to these appearances?”
Further, 1t must be recogmzed that modern diagnostic
techniques cannot, m this situation, replace traditional
arts The th gh physical 15 a
and symptoms must be evaluated m terms of a cnrcinﬂ)
taken history The physican’s msight mnto the patient’s
problems must 1 many mstances continue to determmne
his attitude toward the patient’s sy mp!oms

The difficulties 1 the d of hog car-
cmoma anse from the fact that there is not, even in 2
broad sense, a symptom comples which can be regarded
as typreal of the disease The primarv pathology has its
origin m an area 1n which much silent grow th 1s passible
As a consequence, most symptoms and signs are more or
less secondary in nature, and their relationship to the
tumor 15 eccentric This applies to resprratory symptoms,
as well as to symptoms of a systemic nature and to those
of eﬂcnsmn or metastasis {Tigure 8)

'y p Interest focuses on
the common resprratory symptoms, since they do not pre-
clude operabiity However, such symptoms are not
vanably found mn bronchogente carcinoma  In our seres,
approumately 15 per cent of the 1,070 patients did not
htve, upon entry mto the hospital, distinct bronchi!
symptoms The symptoms which led these pitients to seck
medieal attention were those due to metastasis  Further-
more, a substantial proportion of the remainmg 85 per
cent had complunts that were predomunintly those of
metastasis minor chest symptoms were discovered only
madentally when the pibrents were exaimined This group
of pttients, which probably compriscs between 25 and 35

1.
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per cent of the total merdence of bronchogenie carcinoma,
are from the begmning, hopeless, so long as we must de

pend upon surgery
Cough and sputum, In our s. e cough,
attributable to the pulmonary > found m
67 per cent of all s (see Fi 1< comp
ble with most pf A L
that there was che "
considerably T een )
e a

chogenie carcir,



CLINICAL FEATURES 57

mficant degree of intrabronclual growth wall almost mn-
varjably produce cough Such a symptom may be the
enrliest to appear, and may persist throughout the course
of the disease

The tumor, exen when quite small, acts as a foreign
body within the bronchus of ongin  Unless the growth
1s peripheral, a cough will develop which represents the
natural effort of the protectine mechamsm to expel the
obstruction  Such a cough 1s frequently distinguished
from the chrome ‘hack” which 1s charactenstic of the
present-day adult population by a distinctly paroysmal
character When at first appears 1t 1s customanly 1gnored,
and 1s most apt to be noted 1n retrospect

Esen a small intrabronchial tumor will obstruct the
draimage of bronchial secretions  If the tumor 1s pen
pheral cough may be productive from 1ts first appearance
Initially, the sputum raised 1s often described as gray and
mucoid Very shortly after secretions hegin to collect,
however some degree of infection 1s likely to develop Tt
15 our obsersation that the development of an infection 1s
apt to be imtinted by 1 mildly acute inflammatory process,
which the patient describes 1n retrospect as “flu”

Perhaps the most diagnostic ewrly symptom of bron
chogenic caremomn 1s a productive cough which 1s ab-
normally persistent We have seen many patients who first
came to our attention because of an acute respiratory w
frction which faled to clear after the itial epuisode At
other times malignaney wall he suggested by remssion
wd recurrence a series of “pneumonias” \Many morc
cses of bronchogente carcinoma wounld be operable at
hgnosis 1f time were not lost with repeated courses of
antibiotie therpy m these mstances

With the development of mfection the sputum be
comes mucopurulent Unless the progress of the mfection
1s impeded by the use of chemotherapy, such sputum will
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become frankly purulent in ttme and 1t wll usually be
copous If the tumor progresses to bronchial obstruction
cough and sputum may disappear completely for a time
but case histortes suggest that there are frequent penods
of temporary patency when a bronchus 1s occluded by
tumor m which purulent sputum 15 raised copously
Chest pam  In our series chest pan was found to be
the second most common respiratory symptom occurring
1n 43 per cent of 1070 patients Anel and Ius co worhers
1 1 senes of 1009 patients found this chest pain to be
the symptom which led the patient to seeh medical atten
tion 1n 276 mstances 1t was the most frequent presenting
symptom 1n their senes
Frequently one sees the pan 1ccompanymg broncho
genie carcinoma described as 1ntense This probably re
flects the advanced stage at which the disease commonly
1s dingnosed In our own practice we have noticed that m
the earlier stiges of the disease there 15 frequently chest
pam but 1t 1s not severe The majonty of our patients who
have reported such a symptom have described 1t 1 mod
erate terms as an annoyance rather than a major dis
comfort It was most frequently described as a persistent
aching unrelated to respiratory movement although not
especially severe 1t was so notably persistent 45 to be
oppressive This type of pamn does not necessanily suggest
1noperable extension 1t appears to be due to Tocal com
of the | hus with quent ul ;m‘
bronchial spasm It may also result from invasion of pu
monary blood vessels of
There may be at some stage in the de\elopﬂ:ien;hls
the disease a typical pleunitic pain for a short perloh .
may persist until 1 pleural effusion develops Such pal
1s not necessarily indicative of pleural 1nyoh ement o
Severe chest pamn frequently occurs 11 advanced ;:ﬂ%e
of the disease The patient descnbes it as sharp and kni
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ke and the physicran finds 1t difficult to alleviate Such
an oceurrence generally suggests evtr: pulmonary imahe
ment ether of the pleura the chest wall or the medtastt
num  VMedmstinal myolvement 1s suggested by sharp pam
referred to the back We have also observed a ridicular
type of pata which autopsy studies suggested was the re
sult of nene root Mmvohiement n the posterior mediastt
num

In a consideration of the climeal aspects of broncho
gemic cromoma 1t 1s important to remember that some
hind of chest pamn will be found almost half of the time
and that such pain does not necessanly indicate that the
grawth 1s mopersable It 1s less umpostant to attempt 1
chissification of the forms that such chest pun can take

Dyspncn In our study we found dyspnea to be as

of t as chest

pan ‘ﬂns condmnn 15 due to madcqunle ovygenation of
the blood and suggests non functioming lung tissue In
general this symptom was neither promunent nar severe
At Jeast one third of the normal Jung capacity s reserse
and the body 15 consequently able to tolerate 1 more or
tess massne collapse of lung tissue if the process 1s gradual
enough to permut adyustment  Howeser these ss no con
sistent correlthion betw een the degree of dyspnea and the
amount of Itng tissue imolved We have observed a aum
ber of patients in whom dispnrea was present even though
the malignant growth was small and uncompheated It
1s prohable that the development of dvspner s more com
pheated than our present understinding of the condition
takes mnto account

Qceavonlly a severe attack of dyspnea develops m

yunction with & hogente ¢ 1 Such a symp
tom imphies that 4 hrge wneunt of issue has I een wath
drawn rather suddenly from the tatal vital ¢ ipicity of the
tung This may come about becanse of the dey clopment
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of a massive pleural effusion, or 1t m7y herald the onset
of lobar pneumonia Where severe dyspnea dex elops with
out evidence of pneumoma or pleural effuston it 15 pre
sumed that an extra bronchial growth has constncted a
major bronchus

Hemoptysis. This 1s another symptom from which un
warranted conclusions concerning operability are some
times drawn It may appear as oceastonal expectoration of
small amounts of bright red blood frank hemorthage, or
blood-streahed sputum The last type of hemoptysis 15
by far the most common It 1s occasioned by ulceration
and infection of the bronchial mucosa or the mtrabron
chial portion of the tumor Tt 15 a common finding 1n squa
mous cell carcinomn, 1t 15 much less common in the other
types of bronchogenic carcinoma, which do not erode the
mucos1 It may be present at all stages of the squamous
cell carcinoma, and 1t 15 not mnfrequently the presenting
symptom This tendency 1s partinlly responsible for the
more favorable prognosis of this type of tumor, bloody
sputum 15 not Iikely to be neglected for Jong and there 1s
a greater chance for eauly diagnosis

Hemoptysis occurred m 35 per cent of our patients
and at least three fourths of the time 1t was reported 15
blood-streaked sputum When pure blood 1s expectorated
it suggests an undifferentiated carcinoma or, even more
Iikely an adenocarcinoma  Squamous cell carcmoma has
a marked aversion to blood vessels, the other types do not

General symptoms. The relationslip of non spectfic
systemic findings to bronchogenic ¢ 15 not always
clear  Most commonly observed are weight loss wetk
ness, anoresin chrome fatigne and noctnidoss, they Cﬂ?
be roughly dinided into symptoms of sepsts and Iosss
strength These are, of course, charctenstie of the
vanced stages of the disease on the other hand, they ar¢
not in themselves evidence for any such concluston
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Fever and scpsss 'The interest i genersl symploms 15
duc 1 past 1o the growing realzation that careful atten
tion to such duvelopments 1 patsents over 40 can con
tnbute to early dagnoss of bronchogenie carunoma It
15 more and more commonly recogmzed that some Jung
infection 15 frequently an early side-cffect of bronchogenie
carcmoma  In many tostances as has been mentioned
fever and sepsis have an acute onset Tried found that
73 per cent of hus scrtes of lung cancer pattents werte diag
nascd during or {ollowing an acute respiratory wfection
Of course there may he o acute epsode mituating such
an infection a lung segment bloched off from the trachey
15 suseepbible to pathogens of 2 very low grade of activity
and the of an mf mn be i In
either mstance cancer 1s suggested rather than the rc
verse Patients with Jung cancer wall almost always hune
some degree of fever at least intermittently  Other evi
dence of sepsis 1s vanable  Night sweats oceur but not
a¢ frequently as in patents with tubercalosts

Loss of streagth  Wetkness Joss of weight noress
and chranse fatygue are charactenstic findings 1w whaneed
states of brouchogenic ciramoma i the systenye snbal
ance that they represent myy be directly respomthie for
the death of the patient  Howerver they ¢ ocour very
cardy m the course of the disewe ithough they are not so
prononnced when the mahignaney 15 pulmonary 15 when
1t gwtne In mam mstinees they scem to be directly
tracenble to secondary suppuritne processes Ve have
been especindly mmpressed by numerous mstauces how
wver where such did not appear to be the case We have
found marked loss of werght 1 wstanees where the see
ondary wfcction wrs muld metistascs Wbsent and the
tumor body smalt Such Joss of weght 1s frequently ac
compatued by g hissitude wiuch s also out of Alt propor
tion to abjective fndings We belicse that such s mptoms
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accompanied by moderate cough or any other slight res
pratory sign, should strongly imply bronchogenic carc:
noma In such cases, mihgnancy must be ruled out before
any other diagnosis can be made with assurance
Metastatic findings. There remams a rather large
group of patients in which the first serious manifestations
of a disease process are due to metastass In our study,
34 per cent of the patients first sought medical attention
because of syniptoms which were due wholly or in part to
metastatic lesions It wall be noted from the figure that
many of these cases represented mediastinal mvolvement
A tabulation of these findings merely emphasizes the
mfinite varety of metastatic sites possible and 1s without
much profit (Table I) A thorough physical exammation
and a detailed case hustory will frequently uncover mumor

Tasee 1

Srres OF MALIGNANT EXTENSION OR METASTASES
(1070 Autopsied Patients with Bronchogenic Carcinoma)
All Types  Squamous Undiff  Adeno

Site Nuntber Percent Percent FPercens FPercent

\letastases hmited to

Hilr L N 98 92 126 85 46
Hbr L N 790 738 582 945 64l
Bram ¢ co1e 04 873 56 619
Liver 479 448 272 650 382
Adrenal 48 100 %91 518 334
Fleura s08 9288 920 387 2B ;
Kadney o8¢ 267 220 865 20
Heart a14 =00 170 212 w;
Abdominal L N 202 189 166 51 },;5
Opposite Tung 19 186 147 163 S
Panereas 120 112 59 183 H
Spleen 87 81 59 129 Z.’!
Cervical L N 61 57 55 88 %
Intestine 60 56 30 70
Skin and utaneous

tissue subeutaneo 41 38 24 31 gf
No metstases 103 98 135 44

® The bran was exam ned n only 399 cases
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accompamed by moderate cough or any other shght res
piratory sign, should strongly imply bronchogenic carci
noma In such cases, malignancy must be ruled out before
any other diagnosis can be made with assurance
Metastatic findings. There remamns a rather large
group of patients 1n wlich the first serious mamfestations
of a disease process are due to metastasis In our study,
34 per cent of the patients first sought medical attention
because of symptoms which were due wholly or mn part to
metastatic lesions It will be noted from the figure that
many of these cases represented mediastinal 1 olvement
A tabulation of these findings merely emphasizes the
mfinite vanety of metastatic sites possible and 1s without
much profit (Table I) A thorough physical exanmunation
and a detaled case history will frequently uncover mmor

Taste 1
SITES OF MALIGNANT EXTENSION OR \[ETASTASES
(1070 A ! Patlents with h Ce
AllTypes  Squamous Undiff ~ Adeno
Site Number Percent Percent Percent Percent

Metastases limited to

Hilar L N 98 99 126 85 46
Hilaor L N 790 738 582 945 643
Bram ® 201¢ 504 878 556 619
Liver 419 M8 972 650 382
Adren1l 428 100 291 548 354
Pleura 308 288 220 87 281
Kidney 286 267 220 885 207
Heart 214 200 170 212 167
Abdominal L N 202 189 166 351 M9
Opposite lung 199 186 147 163 233
Pancreas 120 12 59 183 84
Spleen 87 51 59 129 71
Cervical L N 61 57 55 88 63
Intestine &0 56 30 70 48
Skin and subeutaneous

tissue n a8 24 31 84
No metastases 103 96 135 44 7

© The brain was exam ned n only 399 cases
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signs and symptoms that will indicate coevstent disease
sites Perhaps 1t should be pornted out that just as debithy
by itself does not prove a patient imoperable, so physical
vigor does not prove the reverse  Among our patients who
first sought medical attention for symptoms ansing from
metastases, many appeared to be n excellent physical
condrtion, and did not consider themsehes senousls il
Such patients, howesver, wsually failed with alarmung ra
pidity after the onset of symptoms

PHYSICAL EXAMINATION

The patient 15 very apt, then, to present himself for
medical attention with one or more complawts of a rather
low order of seventy In a large majouty of cases there
will be at least one complant wluch 15 respiratory (Table
)} Although it mas be ble ta b kzo such

Tasez 1

Prrsicar Foones
{1070 Avtopsted Patients with Branchogenic Carcinomia)

Evidence suggestne of pulmonary disease L
Fleunat Effusion 333 83T
Cross mctastatic lesions 487 48%

Swgaificwnt L N enlargement 182 7%

Abdonunal mass B30 e

Skin nodule bone mass bram tumor etc 9 e
Clu¥bmng 9 o3
Homer s 9yndrome a oo
patients for diag a thorough physical

1 certainly obligatory, and m maost mstances of lung can
cer there will be suggestne findings 1f the miture of the
malignant lesion 1s kept in mund

Wheeze. Ordianhy, the first evidence of a disease
process which is detectable by ordinary physseal examina
tonisa wheeze However, a wheeze due to a new growth
vannot readily be distmnguished from the miscellancous
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accompuued by moderate cough or any other shght res
piratory sign, should strongly imply bronchogenic caral
noma In such cases, malignancy must be ruled out before
any other dirgnosis can be made with assurance
Metastatic findings. There remams a rather large
group of patients 1n which the first serious mamfestations
of a disense process are due to metastasis In our study,
34 per cent of the patients first sought medical attention
because of symptoms which were due wholly or mn part to
metastatic lestons It will be noted from the figure that
many of these cases represented mediastinal mvolvement
A tabulation of these findings merely emphasizes the
mfinite vanety of metastatic sites posstble and 15 without
much profit (Table I) A thorough physical exammation
and a detaled case history will frequently uncover minor

TapLe I
ScrEs OF MALIGNANT EXTENSION (m METASTASES
(1070 A 1 Patients with B Carctnoma)
All Types Squamm Undiff  Adero
Site Number Percent Percent Percent Pereent

Metastases imited to

Hiar L N 98 92 126 65 46
Hlar L N 7% 738 582 945 63
Brun ® s01+ 504 873 556 619
Laver 419 448 272 30 382
Adrenl 48 400 291 548 354
Pleura 508 288 220 387 38}
Rudney 286 267 220 865 07
Heart 214 200  17g g2 167
Abdomunal L N 202 189 186 951 119
Opposite lung 199 186 147 168 235
Pancreas 120 112 59 183 84
Spleen 87 81 59 129 71
Cervical L N 61 57 55 88 63
Intestine 60 56 30 70 48
Skin and subeptaneous

tissue 41 38 24 at 84
No met istases 103 96 135 4t 71

" Tleban was examned n only 39) cases
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signs and symptoms that will mdicate coexstent disease
sites Perhaps 1t should be pomnted out that just as debility
by atself does not prove a patient inoperable, so physical
wigor does not prove the reverse  Among our patients who
first sought medical attention for symptoms ansing from

many appeared to be mn flent physical
condition, and dld not consider themselves seriously 11l
Such patients, however, usually failled with alarming ra
ity after the onset of symptoms

PHYSICAL EXAMINATION
The patient 15 very apt, then, to present himself for
medical attention with one or more complamnts of a rather
low order of seventy In a large majonty of cases there
will be at Jeast one complamt which 1s respiratory (Table
1) Although 1t may be impracticable to hospitalize such

Taste I1

sicar. Finoines
{1070 Autopsied PnHenf.v with Bronchogentc Carcinoma)

Evidence suggestne of pulmonary disease 80 73%
Pleural Effusion 953 33%
Gross metastatic fesions 482 45%

SigniScant L N enlargement 182173

Abdomumal mass 150 143

Skin nodule bone mass brain tumor etc 149 148
Clobbing 96 9t
Homers Syndrome 21 %%
patients for d; a th h physical 10n
15 certanly obligatory, and m most of lung can

cer there will be suggestive findings 1f the nature of the
malignant lesion 1s kept 1n mind

Wheeze Ordinanly, the first evidence of a disease
process which 1s detectable by ordinary physical examma
tonis a wheeze However, a wheeze due to a new growth
camnot readily be d hed from the 11
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collection of sounds which are produced i the normal
bronchus by Joose mucous It may be noted to be rather
dry and brassy, and the patient may observe that it 1s
chronic When possible 1t 1s sometimes helpful if the pa
tient 15 given one half or one gram of codeme orally an
hour before ansing nd examined immediately upon ans
ing The codeine suppresses the cough reflex wnd often
results n the accumulation of sputum at the pomt of ob
struction When the patient 1s examined the wheeze will
then be promimnent and more readily localized A persist
ent unmilteral wheeze m a patient over 40 1s almost patho-
gnomonic of serious bronchial obstruction

The length of time that a partial obstruction ewsts i
the bronchus so as to cause wheezing probably varies
widely On the basis of the number of times that the
condition 15 recorded climenlly 1t would seem to be 2
short period Consequently such a wheeze 15 most apt to
appenr when the history 1s tahen \WVhen there has been
an episode of acute pneumomn the patient will some
times report 1 perod of wheezing precedmg the nfection
Emphysema The wh g stage in the deselopment
of bronchog 15 not infrequently followed
Dy a yet brefer stage of emphysema The degree of em
physem depends primanly upon the location of the
tumor B bronct 15 charactens
tically located n primary and secondary branches of the
bronchinl tree emphyserma may be of great extent and
detectable by careful physical exammation A tympanitic
percussion note may be a typical finding but dimimshed
or absent breath sounds over the affected area are more
easily detected Emphysemn 1s suggested by umilaterafly
d hed respiratory mo ts In any case 10153
fleeting appearance and emphysema as a result of bron
chial careinoma 1s not commonly seen chmeally

Atelectasis The chrome condition accompanying
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most cases of bronchogenic caremoma 1s atelectasis which
follows complete stenosis of the bronchus Tt s very diffi
cult to distingmsh this condition from an mflimmatory
process by a physical exammation but i erther case a
roentgen ray examunaton 1s mandatory and the seg
mental distnbution of a shadow due to atelectasss will
usually permit aceurate differentiation

The only condition wlnch 1s likely to obscure an atelee
tatic lung segment 15 pleural imd Tlis 15 readily demon
strated 1n 1 physical exammation if 1t 1s extensive  Such 1
finding suggests a senous pulmonary abnormabity and
demands forther diagnoshic stuches We would emphasize
agmn that of such flmd 15 withdrawn and found to be
clear and free of tumor cells 1t does not prove that the
pnimary pathology 15 non-cancerous \oderate amounts
of clear flwd are not mfrequently found in the pleura due
to lymphatic blockage or to lung mfections secondarv to
malignancy

Clubbing of the extremities Clubbing of the extremu
ties 1s not of course a dependable finding m broncho
genic carcowa but when obsersed 1t may be very
helpful in diagnowss This conchtion which seems to result
from a deficiency m the aeration of the blood may 1
company any chrome lung mfection However when the
prmary pathology 1s infectious clubbing develops only
after 1 considerahle period of time  On the ather hand
1t may develop very rapidly in the presence of 1 lung can
cer n a matter of weeks Whenever such clubbing 1s ob
senved and there 15 not a long history of respiratory or

y disease bronchog should be

suspected  Fried found clubbed fingers 1n 30 per cent of
Ins patients with early bronchogenic caremoma 1t oc
curred 1n our series almost 10 per cent of the time

Tracheal deviation Some tracheal deviation m the
T of atel will usually be d ble on phys:




66 LUNG CANCER

cal exammation Even when such atelectasis 15 not pres
ent, the position of the trachea should be determmed
It has been, n our expersence, the most concrete physical
mdication of pulmonary pathology m a few mnstances
where the mal y was a pred ly extra bron
chial, undifferentiated carcinoma  Such growths rather
frequently displace the trachea to an apprecuable extent
wuthout other promment physical findings

Metastasis. The search for metastatic findings 15 apt
to seem a somewhat academic procedure m prelmunary
physical exammation However, we believe that a phys:
cal examinttion should be routmely a complete exarmna
tion, and that it must include the whole body VVhen there
15 suspieson of Jung pathology m a pabent over 40, this
examination should be especially concerned with the
possibility of nerte involsement, particularly those nerves
passing through the medistinum  Superfictal Jymph
nodes should be carefully palpated m the presence of any
disease process Such a thorough physical exammation 1s
stall the basic procedure 1n the practice of medicine  Most
of the scientific procedures which have been deseloped
and wiuch have had an unfortunate tendency to replace
the physical examination depend upon the physical ex
ammation or the history to mdicate the kmd of mforma
tion required

And it 15 to this purpose that all of the prelmmary
procedures of lustory taking and physical evammation
should be directed Even a presumptive diagnosts 15 gen
erally 1mpossible upon the basis of such findings, but if
they are carefully analyzed they can ordinantly be trusted
to suggest the possibility of sersous pulmonary pathology
requining further study Upon the basts of such findings
the physician must make ks first important decision, he
must decide whether or not further studies are requir




Roentgenology a

Whes upon the basis of a patient s symptoms and physi
cal findings lung malignancy s considered possible o
diagnosis must be made or ruled out as quichly as possible
by means of lized diagnostic tect the chief
of which 15 roentgenology The pleomorphre chartctens
tics of this disease however make roentgenologic find
mgs difficult to evaluate Tl\ere are to be sure certun
“classic” x ray apy m
but these are neither the most common nor are they the
appearances offermg the best prognosis Typically bron

m des as something else and
the real nature of the condmon will only be suspected by
someone with long experience As a consequence effec

N o o
of the disease should be of only mmor imterest to the
chmcian  He after all must finally make the diagnosis
and this requires that he understand the radiologists
conclusions m the hight of the latters problems There
must be mutual understanding and close cooperation
between the two the radilogust will function most effec
tively 1f he 15 able to interpret and evaluate lus findings
with full knowledge of all chinical data i the Iight of basic
pathology The 1deal situation which 15 more and more
[e71
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being reahzed in practice, 15 one m which the climcian
and the radiologist consult frequently, and where the
chntern 1s routinely present at roentgenologic exanuna
tions

We shall not attempt, then, to describe exhaustively
the means for a roent, diag of bronck 1e
carcinoma, these require the techmques of a speciahst
and cannot be covered 1n a chapter, or n a book  Instead
we shall try to present the hnowledge of roentgenology
which 1s required by the chmeian for effectise cooperation
with the radiologist We shall describe basie appearances
necessanily oversimplifying and try to ndicate the find
ings which are most apt to be misleading, if clmscal ma
terial 1s not given full consideration  Lastly, we shall sug
gest brefly the range of supplementary techmgues by
which an obscure roentgenologic appearance can some
times be clanfied

Fluoroscopy. Furst, it 1s perhaps well to recogmize that
many physicrans operate thewr own fluoroscopes routmely
for cardiac and other examinations, and that i many 1
stances the first roentgenologic study of a patient with
bronchogenic carcinoma will be fluoroscopic examination
i the physicians office The danger 1s that this procedure
will sometimes replice a complete roentgenologic study
If, howeyer, 1t 1s regarded as a supplement to the physical
examunation, and 1f 1t 15 thorough, 1t can be of service it
establishing the existence of a pathologie process, and the
necessity for a complete roentgenologic study Inourown
practice, we have found that the usefulness of ﬂuomscce%y
depends 1n great part upon there being a defimte proct d
ure which 1s routiely followed i the examnation Such
3 Toutine prevents mmor abpormalities from bemg over
looked, shortens the exammation time, and mmimzes
exposure

The examination should begi

1n with the patient facing
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studies  Such further studies should routmely mclude
lateral views as well 2s standard posterior anterior projec
tions If the formal roentgenologic examination 15 guided
by further fluoroscopy oblique views may be suggested

There have been many attempts to devise and illustrate
certan  classical x riy appearances found in broncho-
genic creinoma 2 discussion of the subject m fact re
quires that such standard appetrances be presumed It
must be remembered however that the distinct apper
ances described 1n literature are very apt to be mextric-
ably confused m the particular mstance In our study of
autopsy reports of 1070 patients with bronchogenie €3
cinoma there were 889 for whom rdequate  ray reports
or the « ray films themselves were 1vailable A tabulation
of findings (Figure 9) mdicates that a tumor body was
visible 2lmost two thirds of the time However m 2
majonity of these mstances 15 the rest of the table sug
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times the patient with such a tumor will first seek medscal
attention for symptoms due to metastatie growths, or they
may be discosered 1n routme exanunations Roentgeno
logically, they are readily mustahen for tuberculomas
cysts, or bemgn growths DBecause of their silence, there
has been a tendency in the past to treat such peripheral
shadows as bemgn curntosities, until growth or metstases
appear

The above description does not exhaust the roent
genologic appearances possible to penipheral tumors
Wihile there are no structures m the parenchyma of the
lung which are able to distort new growths from sphen
aty by resistance, the predilection that certain of these
tumors have for lymphatic tissue may completely alter
their outhne Such growths upon x ray evammation are
patchy and irregular m appearance, and may seem to be
typical infections If such a growth occurs m an upper
lobe, tuberculasis suggests itself, 1f m a lower lobe, pneu
momtis, or infarct These tumors may be seen to rvary
somewhat between examinations, due to coevistent infec
tion but the basic shadow somewhat 1s that of tumor
tissue, which will not regress under chemotherapy

Hilar lesions  Hilar type  carcmnoma 15 usually de
fined as malignancy ansing near the midhine of the thor
acic cage which does not markedly occlude bronchi Such
tumors are almost always anaplastic carcinomas  these
growths may imvole bronchial structures extensn cly
without causmg obstruction At times the predommant
appearance 15 of a roughly lobular growth mn the paren
chyma adjacent to the bronchus of ongin  More often
these tumors follow the bronch: or the lymph channels
m therr The roentg appearance mty
vary from that of a sohd somewhat rregular shadow with
blurred edges, to a more or less promment exaggeration
of lung markings
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In our experience hilar lesions are the least confus
g of all lung mahignincies to roentgenologic diagnosis
However when a solid more or less lobulated shadow in
this region 1s the chief roentgenologic finding both sar
coidosis and Hodghim's disease must be considered 1n the
differential diagnosis  Also early growths of the highly
mvasive type when they occur m this form may be ms
taken for bronchial infections In some instances we have
observed such an x ray finding interpreted as consistent
waith tuberculosis

BRONCHIAL BLOCK

Whenever 2 new growth 1s pronouncedly ntrabron
chial 1nd occurs m a major branch of the bronclual tree
secondary conditions ievitably obscure the tumor body
to a considerable degree For convemence these secon
dary appearances can be divided mto those which are
predommantly mnfections and those in which the most
prominent evidence of abnormality 1s an uncomphcated
bronclnal block (Figure 14) In practice of course there
15 almost alw 1ys some degree of overlapping  One seldom
sces a roentgeno'ogic film of bronchial obstruction with
out some evidence of coewistent infection nor except in
far adsanced cases of the disease does 1 shadow of mfec
tious ongin commonly obliterate entirely the shadow of
tumor tissue or atelectasis

Emphysema Westermark m an mteresting study has
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PLEURAL FLUD
ATELECTASIS
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distinguished three phases of lung pathology secondary
to partnl bronchril obstruction The first phase 15 that of
hyperemia due to a decreased ntra alseolar pressure the
result  roentgenologically 1s a famt darkening of the
affected area The second phase 1s mitiated by the devel
opment of a one way valve condition which permits
mspiration but mhibits exprration This 1s seen roentgeno
logically as an area of increased radio penetration and
hghtness The third phase 1s complete bloch with an
overly distended lung and emphysema beyond the ocelu
sion This description 1s physiologically convineing Fut
its usefulness in chmeal practice 15 doubtful It s well to
Leep this progresston of events ;n mind but the sequence
will seldom be observed We have not seen the first phase
Westermark describes and have seldom been able to dis
tinguwish between the Inter phases of development

The sigificance of emphy sema as a symptom of bron

hogenic ¢ has been d d It 1s probabl

that an emphysematous phase does occur very often m
lung mahgniney but it 1s nsually quite transient There
15 10 way of determining the number of patients with
bronchogenic eareinoma who have detectable emphysema
when they are first fluorascoped our evpenence would
suggest that the number 1s small This group 15 important
however emphysema offers at least the presumplion that
the tumor 1s m 1 relatnely early stage of development
and that the chances for successful surgery are good

There 15 a tendency at the present time to over empha
size the mncreased lung transparency charactenstic of an
emphy sematous area Such a change m redrolucency M3y
be very difficult to detect with assurance unless it 15 ¥
tensive The usefulness of this appearance 1s further &
miushed because some degree of chrome emphysema
without other lung pnthology 15 common among older

males
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Atell U plicated atel seldom offers
dingnostic difficulty on roentgenologic examination The
affected lung segment 1s markedly denser than normal
the trachea heart and mediastinum are retracted toward
the abnormal side, and the diaphragm 1s elevated If the
affected segment 1s the left lower lobe, the primary ap-
pearance, that of the atelectatic lung tissue, may be more
or less ludden 1n the heart shadow, but the consequent
displacement of thoracic structures should prevent con
fuston  Lateral x ray studies are of particular value m this
situation

Howeser, atelectatic appearances will usually be to
some extent complicated by mfecton Expenmental
studies suggest that atelectasis implies infection smce
unless there are inflammatory changes in the alveolar walls
there will be sufficient gas exchange between the alveolt
of one segment and those of adjacent seg] to prevent
segmental collapse In the earher stages of atelectasis
such nfection 15 usually Jow grade, and confined to the
particular segment, with time, however, this mfection will
extend to adjicent tissue, and the segmental character of
the lesion may be partially obscured

Although this condition may occur m conjunction
wuth mimor mfectious processes this situation 1s uncom
mon When this characteristic appearance 1s seen roent
genologically the underlying pathology should be myestt
gated without dely Most atelectasis i adults 15 du‘e to
new growths bemgn or mal t, although g

disease and foreign bodies must be considered m the df

ferential diagnosis

SECONDARY INFECTIONS
It 1s 1mpossible to describe evhaustnely the appem;
ances possible to an infection secondary to bronchogen!
carcinoma, smee the course of such an mnfection will de
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mfection as the most prommnent appearance when Brst
xrmyed In the study of roentgen diagnosis by Cooper
and hroll about a third of such cases did not suggest
bronchogeme caranoma to the roentgenologist It i
obuvious that i this situation above all others the co-
operation of the clinician and the roentgenologust 1s mndis
pensable  Although the symptoms of sepsis and purulent
sputum contaming micro orgamsms will tend to confirm
the roentgenologic findings of mfection there 15 usnally
at least m retrospect facts which make such a diagnosss
doubtful Anvthing 1n the roentgenologic findings clm
cal course or lustory which 1s atypical makes 1t mandatory
that maligniney be ruled out by further studues
Perhaps the most common and frequently sgnored
ndication of malignancy 1s the intractability of the leston
to routme chemotherapy This intractabihty usually mam
fests 1tself an a failure of the lung fields to clear as symp

tams disappear by rep 1 attacks of p or by
an madequite resp of symp to drugs The most
useful procedure 1 woiding unnecessary delay in arm
ing at the proper d of mal 15 the ted

use of the roentgenray 1l mstances of poeumonia_bron
cluectasis and other myor Jung mfections should be fol
lowed unti) the Jung fields are clear

The Tustory of the patient should also be correlated
with roentgenologic findings Many studies of case fus
tories m the pre chemotherapeutic era confirm the com
mon observation that a lung abscess or a local lung
nfection was preceded by a history of an opertion under
anesthesia an mfected wound of some sort marked oral
sepss, or dental extracion A diagnosis of pnmary Jung
abiscess or pnimary preumonitis should not be made with
ont such 2 Instory untl the posshilty of carcmoma has

been thoroughly explored
Something of the same situation exsts so far as bron
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as 1t finds 1ts way past the occlusion of a carcmomatous
uleeration Though many non-neoplastic condttions can
block or partrally block bronchi, bronchographic evidence
of a long, mtrusne lesion strongly suggests maligney
However, a Jobulated, smooth contoured obstruction 1s
not necessanly bemgn In our experience, morphologi
cally proven carcinomas huve frequently been indistin
guishable from typical adenomas by bronchography

In most inst , a bronchographica
will not be undertaken until bronchoscopy has been per
formed since the 1odized ol may considerably distort
bronchoscopic appearances and make biopsy dufficult Its
use, then, 1s generally confined to situations m whch the
grow th hes beyond the vision of the bronchoscopist It ts
most useful m diagnosing peripheral Jesions, where the
grow th arises 1n second or third order bronchy, and 1s seen
by ordinary roentgenology as an mflammatory process
Penpheral inflimmation alone almost never completely
occludes the smaller bronclu, a malignant growth almost
mvanably docs When other evidence 1s unavailble,
many surgeons would consider such a finding adequate
grounds for surgieal exploration

Tomography. Tomography or laminography 1s 2 tech-
nique for rapid vibration of both x ray tube and screen,
by which all details of bodily structure are elmmate
except m a spectfic plane In general, it 1s used for dis-
covening and determining the size of cavities and for
exact location of various abnormahties It is of special
value m the analysis of penipheral lung mflammations
when there 15 a suggestion of malignancy, by this (echg
mque 1t 15 frequently possible to prove the presence o
solid neoplastic tissue withm the mflammatory shndou]s'
It may also be of value m determmng how extensnely
Iymph nodes are my olyed 1n a disease process, “hwh] "‘l‘z
suggest a dagnosis of malignancy It may be useful als
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i those mstances of solid tumor obstruction of a major
bronchus, outside the vision of the hronchoscopist, since
1t 1s posssble to show a sold shadow withm and wathout
the bronchtis n queshon—an appearance whych 15 virtu
ally diagnostic

A %

hy. The last radiolog } of
major sigmifieance 15 angweardiography, 1t 15 as yet not
very widely practiced but promuses much It conststs of
the mjection of vmyl acetate mtra enously, and on over
exposed roentgen film taken shortly afterwards Distor
ton of pulmonary vessels 1s a sigmficant and readily ap
parent finding, more diagnostc yet 1s the finding of com
plete occlusion of scveral small vessels or of a pulmonary
artery  Since the blood vessels of the lung are highly
ressstent to all pathologic processes except actual imasion
by malignaney, occlusion of such yvessels 1s more patho
gromonie than sunple dispk: Dotter,
and Holman report the diagnosts of 34 of 53 patients with
bronch by the utik of this proced
we The 15 not s lur, but d of
mal y made by thus techmique s generally authora
tnve

The fact remams, however, that roentgenology by it
self 15 not diagnostic, and the tentatr eness of suggested
diagnoses armved at by this means 15 much greater than a
readmg of hterature on the subject would suggest
Brower, Jones and Dalley reported several years ago 30
cases m which exploratary thoractotomy was undertahen
1 the expectation of finding mahgnwcy, and m which the
actual condstion anged from lung abscess and tubercu-
foniy through the bemign tumors and cysts  Dingnostic
techmques apparently included all the usual roentgeno
ogie techniques, cxcept ang: dography Though an
exploratory operation which proves the primary pathology
to be preumoruts, as an mstance 1s a source of embarrass
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ment 1t must be expected from time to tune and borme
with good grace We do not have an mfallible dingnostie
techmque and 1t 15 mevitable that a diagnosis on the basts
of roentgenologic findings and the climeal symptoms will
from tume to ttme prove erroneous It 1s necessary at
times to explore patients without morphological evidence
of malignancy, an exploratory thoracotomy 1n doubtful
mstances 15 preferable to delny

Somethmng should be said about the small percentage
of bronchogenic carcinomas found m almost every large
series which were discovered by other than radiological
techmques exther accidentally or at autopsy after a nega
tive x ray report had been made In many such nstances
re exarnination of the x rays i question suggests that
mummal evidence of abnormality was overlooked How
ever 1t must be emphasized that roentgenology cannot
be regarded as proving 2 negatie diagnosss if there i
other evidence of pathology The mterval of time between
the mception of 1 microscopically 1dentifiable lesion and
a lesion apparent upon an x ray flm has been vanoush
estunated In some instances 1t seems to be as Jong as
seven years Bronchography of course will sometimes
give evidence of 2 tumor body too small to appear on *1
ordinary roentgenogram



Further Diagnostic
Studies

I swwsr or emphatically asserted that a dirgnosts of bron
chogente carcinoma not based upon morphologic findings
15 ap e d actual mal tissue or
malignant cells must be demonstrated 1n order that a
diagnosis be authonitative Where there 1s a presumptive
diagnosis of malignancy surgery should not be unduly
delayed while morphologic evidence 1s sought but a ret
sonable effort should be made to demonstrate morphologt
cally that the abnormal process 1s indeed malignant
When surgery 1s undertaken without such evidence 1t
must be expected that a certain number of bronchogemic
carcinomas will be found at exploration to be benign
condtions

There are several techniques by which such morpho
logic evidence can be obtamed (Figure 15) The dennfi
cation of malignant cells 1n the sputam and bronchoscopic
bropsy are the most important means of arnving at a
morphologic d but other methods are labl
Excision and study of palpable cervical lymph nodes 1s
of course a routine procedure when bronchogenie carc
noma 1s suspected Unfortunately 1f cancerous tissue s
found n these nodes the lesion 1s already woperible and

1871
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dingnosis loses much of its significance Potentinlly of
much nterest 1s the minor surgical procedure of Daniels
by which ymph nodes from the deep cervical areas are
excised

AUTOPSY
BRONCHOSCOPIC BIOPSY

LYMPH NODE BIOPSY
TXPLORATORY 57

THORACOTOMY
PLEURAL FLUID

OTHER EXTRA 61
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Figure 15 First method yield ng histolog ¢ proof of bronchogen ¢ ear
cnoma in 1070 a tops ed pat ents

Punch biopsy is also available for morphologic diag
nosis The susprcious leston must be carefully located by
means of 2 correlition of postertor antenor and lateral
roentgenograms or preferably the biopsy can be carned
out under biplane roentgenoscopic guidance so that the
exact relationship of the needle to the suspretous shadow
cn be determmed Unless there 1s such guidance the
bropsy specimen 1s Iikely to be withdrawn from the sur

g area of 1 if 1on rather than the
mass itself This was a frequent complamnt in the el
esperience with the techmque The tissue sp with
drawn by careful utihzation of ths techmque 1s usually
Iarge enough to permit confident diagnosts

gThe pr%pnet)l'J of punch biopsy 1s still debatable
Arbuckle reports 1ts frequent use without untow ard Te
sults However the literature of a few years ago when
the method was widely used contamns repotts of pleurtl
implantation of mahgnant cells at the site of the blo;;fyr
and also le f o

this rerson an exploratory thoric §
red when the physician 1s confronted with a po

of

)2
otomy 15 usually prefer
sible
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diagnosis of malignincy which cannot be confirmed or
ruled out by the standard morphologie techmques
Bronchoscepy. It 1s obvious that maumum mforma
tion by means of bronchoscopy requires that the primary
tumor body lie near enough to the canna to be diwectly
visuahzed There 15 a good deal of disagreement as to
how many bronchogemc carcinomas fulfill this require
ment (Figure 16) Although diagnosis by bronchoscopy
MAIN STEM
BRONCHUS
UPPER LOBE
BRONCHUS
MIDDLE LOBE
BRONCHUS
LOWER 1.0BE
BRONCHUS

TRACHEAL
BIFURC

RiGHT [
LerT []

[ 90 180 20 300 450
Figure 18 Location of primary tumor 1n 981 patients with bronchogenic
Ca

has been reported in up to 75 per cent of a senes most
claims have been somewhat more modest Osclfner re

ported positive bronchoscopic results in 415 per cent of
147 patients resected Anel cf al found that positive
hustological diagnoses depend on a good many factors
beside the shill of the bronchoscopist mcludmg case selec

tion and the willingness of the surgeon to operate without
tecourse to bronchoscopy Qur own cxpenence suggest
that the lower figures arc closes to the actual sitwation it
would seem certain that less than half of all pnmary lung
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malignaneies lie close enough to the canm to be post
tively dingnosed by this techmque As Figure 18 indi
cates much depends upon the location of the tumor a
tumor of the lower lobe 1s twice as easy to detect as
2 tumor of the upper lobe

Figure 17 Results of bronchoscopy accord ng to lacat on of tumor &
897 pat ents

When 1t lies within the range of the bronchoscope lhle
tumor 15 usually readily noticed even when quite small
The normal bronchus 15 very regular m appearance rang
ing n color from a Light pink to a hight red and the c}a]m
lage rings are promment and even A tumor \w}:]xc ;S
macroscoprcnlly vistble will usually be marked by 13c0
oration and will be rmused above the level of surrounding
healthy mucosa  Erosion 1s common Sometimes !{le Ill:)l:
cosa over the growth will appear to be of a nom‘r:i tC:rtu
but malignney will be suggested by promment an ot
ous blood vessels over the top of the growth W hcnﬁt be’c
1s a suggestion of "bnormality which 1s yet umdentifia
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the presence of new growth 1s sometimes ndicated by the
nregular appearance of the cartlage as the patient
breathes

The detection and esaluation of these appearances 1s
2 matter for the tramed bronchoscopist but st behooves
the physician to know the vanattons from normal whrch
are significant

The pnimary service that bronchoscopy renders 1s to
permt direct visualization of the tumor body but there
are also several secondary appearances which are sigmifi
cant In this eategory 1s the fixatton of the bronchial tree
Ta health this system 15 very fleuble and in constant move
ment While any abnormal process within the tracheo
branchual tree itself or the dependent parenchyma way
limit this movement parttcularly 1f such an abnormality
15 accompmed by pleural adhesion the hmutation of
mmement 15 apt to be marked m the presence of bron

In mst fixation 15 almost diag

noshc when the exammation 1s made by an expenenced
operator

Some distortion of the bronchual tree may also be
noted even when the tumor has net penc trated into the
lumen Where such distortion 1 seen in the trachea it
daes not of necessity ndicate actual mvolvement of that
structure and d surgery
at this pont 15 admattedly poor Longxmdmal ndges have
been observed withm a bronchus which dicate external
mmpresslon and strongly suggest malxgnancy

When bronch d an m
portant aspect of the bronclmscopm e‘mmmnnon 3 a
close mspection of the carina  Even when the mai tumor
body les entrely within the parenchyma and thus 15
beyond the range of the bronchoscope metastatic 1
solvement of the subeannal lymph nodes will frequently
contribute to diagnosis At times such mvoh ement wall
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be extensive wnd be suggested to the bronchoscopist bya
pronounced widening of the cann1 When the metastasis
Is not so evtensive, some lymph node mnvolsement will
frequently be mdicated by the fivatron of that structure
Agun it must be ciutioned that bronchogente carcinoma
1s not the only condition which produces a pronounced
enlrgement of mediastinal lymph nodes and the evalua
tion of such 1 finding must be made with care especsally
if there 15 coevistent tuberculosis or a history of tuber
culosis

Bronchoscopy 1s of greatest use when it permts bopsy
specimens to be taken from any bnormal wreas of the
bronchus  Only when 2 positive biopsy specimen 1s se
cured 15 the dingnosts beyond question  However shen
such 1 speeimen 1s examined ind no malignant tissue 1
found 1t does not necessanly result m a negitive diag
nosis It 1s sometimes very difficult to distinguish between
2 tumor body 1nd surrounding mfammatory changes and
1 bropsy speermen may be of mflimmatory tissue There1s
little serous rish m taking such biopsy specimens but
small lemorrhages are sometimes occisioned for ths
reason the tahing of biopsy specimens 1s usually postponed
until the end of the evammation

If the patient 1s not monbund there are practrcally
no contraindications for bronchoscopy The only real nsh
m the procedure in the hands of a shilled operator occurs
1f there should be an 4re of senous ulceration or erosion
m the trachea through which the bronchoscope mught
rcerdentnlly penetrite The procedure 1s however physt
cally uncomfortable in many instances and 1t 15 an even
more acute psychologieal disturbance 1n others In our
expenience repeated bronchoscopies often sermllsl}{ ens
nenvate the patient  Upon the physteran then \; 10 1
naturally concerned with the patient as 2 human bemng
as well as a collection of symptoms with a case Justors
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devolves the obligation of preventing unnecessary use
of the instrument Where there 1s a presumptive diagnosis
of malignancy upon the basis of symptoms and roentgen
ology, the surgean should be contacted before arrange-
ments are made for bronchoscopy, since at the present
time many surgeons prefer to be present at the exammna
tion or carry out the procedure themselves

When a tumor body lies m a mun bronchus or the
lower or middle lobe bronch, there 1s a good chance for
immediate and positive diagnosis There seems hittle Idelt
hood however, that the effecttveness of bronchoscopy
will be greatly extended beyond what it has at present
A muror arrangement has been developed wiuceh, to a
hinuted degree, extends the range of vision and mereases
the possibiity of upper Jobe lesions bemg sssuahzed
There are also available specially designed forceps by
which bropsy specimens can be taken beyond the range
of bronchoscopic vision I some instances better visnah-
z.'mon of an upper lobe bronchus can be obtained by es
t prior to the bronc} pre ex
ammuhon Each of these developments has proven, upon
oecason, tu bc of real service, but thcy ha»c not matenally

of hascopy It

s dffieult tn fmesee any possibility that such refnements
of technique w1l be statistically significant, it would seem
that m any Jarge senies of unselected cases, murphologxc
diagnosts by means of b h cannot he exg
ta exceed 60 per cent

CYTOLOGIC DIAGNOSIS
Like bronchoscopy, evtologte diags 15 1
shart of the mfallible d h that 1s destrabl
However, present evidence mdlc'ltcs that if the techmque
1s properly appled, the percentage of positise diagnosss
that can be made 1s substantially Iugher than the per




94 LUNG CANCER

centage of diagnoses made bronchoscopically How effec
tive cytologie diagnosis will eventually prove to be 1s still
doubtful, the application of cell studies to lung secretions
1s still so new that 1t 1s dufficult to predict 1ts potentrahties

Of one thing, however, we are quite convnced In
proper hands, a cytologic diagnosis, “consistent v 1th ma
hignaney,” 1s morphologic and 1t 15 as rehable as a diagnosis
based upon biopsy matenial This has been the first con
cern of the students of cytology In our laboratory at the
San Francisco Hospital, we have found that our accuracy
m avordimg false positrve diagnoses approaches 100 per
cent m a total group of over 2,500 patients suspected of
lung cancer

The techmque has a major advantage over other
means for morphologre d 1 1ts simphaty for the
patients The sputum submutted for examination must be
raised from the bronchial tree, secretions from the throat
and upper part of the resprratory system are uminforma
tne It has been alleged that a fairly large proportton of
patients will not raise such sputum, but m our expenence
if the rasing of sputum 1s msisted upon with sufficient
firmness, an amount sufficient for cytologic examnation
can almost always be collected The sputum which 15 com
monly raised m the morming, just after the patient w.'n]\esi
15 generally the most satisfactory There 1s the addittona
requirement that such a sputum sample be processed be
fore the cells have time to degenerate The mnterval that
can lapse between raisimg the sputum and its processig
vanes with sts moisture content, but ordmanly 1t should
be smeared within three hours of bemg raised As long as
the sample 15 not allowed to dry, however, cells may retam
their distinctiveness for a period of 10 hours The P;"
cedure 15, then, of utmost convemence Sputum samples
can be collected repeatedly without the shghtest mter
ference with other diagnostic techmiques
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Little special traming 15 necessary for the procedures
prelminary to stamng  Shdes must be previously pre-
pared bv bemg thoroughly cleaned and marked with a
diamond penail, and cover ships must be avatlable Ordi
nanly the of the diag) 1 d by selee-
tion of the matenal to be smeared We have discovered
that malignant cells are most apt to be found m opaque,
granular bits of tissue, white to yellow i color Some
expenience 1s necessary to distinguish these particles from
buts of food or pus Where such tissue flecks are not ob
served, blood flecks should be chosen This selection of
matenals to be smeared 15 best accomplished by pouring
the sputum sample mto a watch glass and examining it
agamst a black background

Specimens selected for smearmg should be removed
from the sputum sample with rat toothed forceps, cut
Ioose with scissors if necessary, and deposited on the pre
‘viously prepared shdes They should be smeared upon
the shde as gently as possible We have found the best
procedure to be the teasing of the specimen across the
shde with a wooden applicator Immeduately upon smear-
mng, the slide should be deposited 1 a fivatve It 1 most
important that the shde not be allowed to dry Even 2
moment’s delay between smearng and fixation may result
in some drying at the edges of the shde, resulting in loss
of cellular outline and changes m the staming reaction

Ordinanly three specimens should be chosen and
fived from each collection of sputum By this practice
1t 15 possible to cover the entire range of macroscopically
suspicious matennl present  Paper chps on alternate
shdes will prevent contact of the smeared surfaces 1n the

xatiy e

The fixative solution consists of equal parts of ether
and 95 per cent alcohol When specimens are bemng pre-
pared for mailing before they are to be stamed, they
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should be left in this solution two hours (1f staming 1s
to follow immedintely, a half an hour 1s sufficient ) After
two hours m this solution the shde can be removed, ar
dnied and packed for shipping the smered surface pro
tected from dust  After 1 shde has been prepared it can
be permitted to stand for seven days if necessary with
out loss of cell detul Throughout the handling of the
shde, especral care must be taken to prevent the contict
of shdes one with another, since cellular elements can be
thus transferred

Ordinanily, the refernng physician’s responsibiity
ends at this point, the shdes are stuned and exammed 1t
a laboratory However, the stammg and prelminry
screening cn sometimes profitably be done by a specially
traied Ihbortory assistant who can ehmimate from con-
sideration those shides which show no abnormal cells
T'mal dingnosis, how ever, must be made by a pathologist
who has been further schooled in this techmque One of
the disadvantages of cytologic diagnosis 1s that its effec
tveness requires the services of a pithologist with exten
sive expertence with cytologicnl appearances

The reson that expertence with cytologie dragnosis
1s necessary for acenrate evaluation of eytologic findmgs
1s that the cntenn for malignaney by this techmque we
different from those of tissue sections A pathologist 15
accustomed to depend to 1 considerable degree upon
histologic structure and evidence of mvasiveness ‘These
maltgnant charactenstics are not seen m cytologic speclf
mens The cytologist must make a diagnoss on the basis o
relatively few cells which are 1solated  As a consequence
1t has been necessary to discover cntena for malignancy
which depend upon the appearnces of cells rather than
upon determinable cell behavior

Furthermare there 15 no sing
naney a diagnosis must be made upon the conjunctton O

le cntenon of malig

f
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several cell abnormalities These can be roughly divided
into seven groups (1) Cell size (2) Nuclear predomu
nance (3) Irregular nuclear contour (4) Hyperchroma
tism (5) Nucleolar increase (6) Mitoses and (7) Cell
groups (Figure 18)

Cell s1ze 15 sigmh tod both absolutely and
relatively It has long been recogmzed that cell hyper
trophy 1s a frequent mamifestation of malignancy We
have found that cell enlargement 15 cnitical to diagnosis
as 1t approaches an actual doubling of normal cell dimen
sions We have never seen a bemga cell m which there 1s
a two fold enlargement of nucleus and cytoplasm over
normal though such an enlargement 1s common i the
presence of malignancy Enlargement of the cytoplasm
alone 1 not dragnosticenlargement of the nucleus alone
(to greater than 20 micra 1n diameter) 1s presumptnve but
not dragnostic

A vanation 1n size from one cell to another may also be
of mportance hut to evaluate the sigmficance of such
variation requires a good deal of experience 1 certun
amount of such vanation 15 of course to be expected
among normal cells

Muclear sregulanty Herc again experience 1s neces
sary for an evaluation Normal cells have frequenth some
distortion of nucler However distortion of normal cells
1s usually seen to be due m torsion or buckling 1 nuclewr
distortion fi tod seems independent of
exterior force  Such distortion 15 usually seen s sharp ex
trustons or lobulations

Hyperchromatism This 15 the classic bnormlity of
cancer cells and under certamn circumstances 1t may be
regarded s diagnostic without further evidence of b
normality \assne trregularly distnibuted chrom itin con
densations are the most unmustakable evidence of Ly per
chiomatism but chromatin hnots and thick nuclear rims




1040




FURTIIER DIACNOS T STUDIEg 99

M2y alsp pe Mportans dicationg of maJ, “gnancy Care
mist be taken, b, OWeser, ¢, dlstmgmsh these Latter f, ea
tures frop, the aPpearance, Tesulting from oy er~sfammg

Mitoges, In Cytologie emmmahon, unhke bissue sqq
tionipgy. tlns Criterion 15 not of m, Much 1y, p t ance Mitogas
are seep msnonal!y but by the, emselye, €Y are pey g,
13gNostic

Nucleolar aberranons Nucleolay abemmons are very
Commep, ndicatigng of mahgnancy Rurely 4 Single ny
cleolys will be SECN Which 46 50 large ¢, t by itselg ity
almogy dmgnostnc of mahgnanc) More Common}y, o sxg
mficant abermhon will taf e the form, of myly, Ie modcr
ately enlargeq nucleoly Such APpearanceg Are Mmportang

Figure
“~ Plate (Spumm) \Iulnlﬂbulaled Maltgnapy e Ieu: showing
Massiye hromag, Condensatyone The contr,, UNg Clear g €35 afford rop
35 n

SYhC nucle, The Yt0Plasyy 45 nbundant 1 shoyg Considerabe Vacuoly
Zation o Teticulatron This 'S Abbearup S quite Ommgp ,, among Malignang

Cells by 2 also sean 0 hustipe, Cytes
te 3 (Spumm) The heary shapey Malign g nu(l»us x’mw: n aly
Dorma} deanng Which Contraytg wzth the thy; k nucleg, M0 and gy,
'® COarg. hromag, mndens.mo "% The twg o nu du above gng to
the fefy . truly Dyberchrome but becage of the difugones, 22 the
:’l;mmg they cap ool be judged the oreray nammg of <ells o ghe
lide
Pl 5 Al ant ey with Nucfeqp Predo, OMinang e The udmr d

g,

Bmeter o Toughly 18 Dicra N o (her Htology ot o bc pmnm

Cells of this 5170 With the degree of nucle, :u pmlumma nce h e never
th carcipg,

Lobul tted (1, ulunuch-aled’) hignany Note the
Slualyy of the Jobe, es TSe irre, gul i unequa) cbmnmnn Branuleg
2re diagnoer,
Plite 5 Malignang oo, 2% <l showng 8 markeg hypcrtmphy Inter
Cellular brdges ure famtly s g o this pictype 1S 10 ey 1dony,
of SOMficatioy, In addmnn to the Marked gen, hypenmph other
Srgns of mhgnancy e & U Dromupenar and shnrp Mulitigng of the
Bhcleap e 224 the promyme, t nucl, o),
Plate g alignng cel] &roup xhnwmg Yanution, m S2¢ Eyop, Withoyt
th hnge el the e the Show suficyern t vanay,

tion N 517¢ 45
P o A\ute e \acuohullon  any o the ol 10 spute of i
fac "' STuamans celf gare,



100 LUNG CANCER

but 1t must be remembered that these structures may vary
quite widely 1n non malignant cells

Cell groupmg  The sigmficance of this arises from the
tendency of mahgnant growths to fragment to disinte-
grate mto cell clumps which scem to be a unit of growth
When such clumps are found m the sputum they are
casily distingushed from normal edohated epathehum
by therr smooth configuration 1s compared with the
rough jagged appearance of epithelial sheets and by a
crowded appearance charactenized by promment nuclel
and a mutual nucleolr distortion

It 1s apparent that cytologic dingnosts cannot be a
mechanicil process Because very few single appearances
are m th Ives pathognomonie a confident d
of malignaney depends upon an evaluation of microscopic
findings Since the distinction betw een benign and mahg
nant 1s very often a distinction between degree of aberra
tion a positnne diagnosis requires that more than ene
critenn for malignaney be fulfilled

At first sight this nught seem 2 dubious diagnostc
procedure  But 1t must be remembered that a diagnosts of
mahigniney on the basts of a tissue section also requires
evaluation although perhaps to a lesser degree A cyto
logte diagnosis 1s not less relable than a diagnosis Dbased
upon 1 biopsy spectmen 1ts critera are different not Jess
reliable
At the same time cytologic studies hase distmet ad
\antages over other methods of diignosis  VMost impor
tant 15 the fact that the wet smear when properly handled
preserves cell size and shape far better than 15 possible
by other methods of fiung tissue for pathologic stud])’
Tissue dropped mto fixitive shrmhks markedly under t’\c
best circumstances In the process of wet smearing on & ;“
other hand the cells are fattened onto the shide and 2
here to 1t so that marked shrinhage cannot occur The
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In a recently reported sertes of cases, we were able to
make a positiv e diagnosis by eytology 1n 125 cases of 241
bronchogenie carcinomas proven by other pathologic
methods Tlus 15 an accuracy of only 52 per cent How
cver, 1n 32 of the 116 missed cases only one sputum sam
ple was exammed, and 1n a majonty of these 116, less than
five scparate collections were exammed We have found
that when five sputum collections are made for each pa
ticnt, an accuracy of about 90 per cent can be anticipated
Cytology 15, then at least potentially more useful to diag
nosis than bronchoscopy

We have repeatedly attempted to improve the diag
nostic accuracy of cytology beyond 90 per cent by per
sistent exammations However, we have found that if
malignant cells do not appear 1 the first five specimens,
they are very unlikely to appear subsequentlv In most
nstances this failure seems to be due to the fact that the
tumor does not adjom a patent bronchus, but we have
been unable to prove that this vanably 1s the case

It cannot be assumed  then, that evtology will replace
bronchioscopy, but 1t becomes increasmgly apparent that
it will do much to repair the defictencies of the older
method  As an example, 70 of the 241 previously men
tioned patients with bronchogenic carcinomn had pent
pheral lesions Such lesions are more apt to be amenable
to surgery than lesions close to the hilum We were able
to dingnose 36 of these lesions positively by c)mlog)d,
wherens by bronchoscopy only ten of them were smgh:i
out as suspicious for malignancy” on the Im,sxsuof secorn 4
ary findings If five sy had been for leﬂf
patient cytologic diagnosis would have been possible
ma; mstances

r’II)‘l,xe’:—:;) r:; also some evidence that cytologic diagnosts
1s partieularly effective when the malignant lesion 1sl (1’1;
its earhest stages of development The free moyemen
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secretions 15 an ymportant factor m this situation, but m
anr clmical experience with the technique we have fre
quently had the impresson that younger and smaller le-
sions oftentimes, throw off more cells mto the secrettons
than older ones The thagnoshic value of this obserstion is
obuvious
S of the 1 1 vranchol
ogy, s alsa of some promuse  In tins procedure, bronchi it
secretians are gathered before a buopsy 15 taken at bron
choscopy  Where secretions are not present m sufficient
quantity for suction withdrawal Lronchial walls ean b
swabbed, or susprerous broneh flushed with sahne solu
tion The secrctions are then prepared m exactly the same
way as sputum for cytologieal exammation Herbut re
ports that this procedure had added 20 per cent to hus
diagnostic efficrency  Such an exammation should be
undestaken whenever a b h 1 done
As has been sard, the technique of eytologic diagnows
has not been thoroughly evaluated It 1s without question
a major advance m the duagnostic armamentarium of the
physician, but the proper application of the method for
manmun effects eness has not been determined The first
problem has been to establish its vehahlity ths has been
accomphshed to a considerable degree For some time
Woolner and VarcDonald have been advising exploratory
operations on the basis of cytologieal findings In 40 par
cent of the 70 patients reported upon in their recent study
surgieal exploration was undertaken wpon the basis of
cytalogie findmgs, without other morphologie evidence
of malgaaney We believe this te be a rational pracedure
The greatest salue of cvtology might seem ta be m
Perioche evamupations for males over 40 Although the
ewmmation of shdes 1s time consumng, and therefore
somew hat expensn e, the fact that cvtologre dragnosis can
often gne certan evidence of bronchogemic carcimom
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before the tumor body produces defimte roentgenologic
changes suggests thit maximum utihzation of the tech
mgque would mclude routine smears In any case 1t can
be the most valuable single diagnostic device for the
vestigation of 1 symp where mahg 15
even 2 remote possibility The more extensive use of ¢y
tology which can be expected in the near future will with
out doubt markedly crease the percentage of broncho
genic carcinomas which are amenable to surgery




Surgery &

One oF Tue most umpressn e achues ements m the history
of medicine 1s the virtual perfection, m the short space of
18 years, of the technique of pneumonectomy Swce
the pioneer work of Graham and Remhoff, almost every
speciabist in the field has contnbuted to the development
of the op As pared to an expected operabive
mortality of around 50 per cent 1 the years following the
mtraductron of total pneumonectomy a pattent today
has between 90 and 85 per cent chance of suriving thus
radical procedure Even these figures shght the magm-
tude of the aclnevement because today surgeons we able
to operate on almost everyone who might be benefited
the 84 per cent aperative mortaltty that Graham reported
recently was sustained i a group of pattents in which the
elaborate enterta of operablity of former days was not
necessary

Although lung surgery 1s bemg mcreasingly apphed
to the treatment of other chronie pulmonany conditions,
1t s preeminently the trextment for bronchogenie carc
noma At the present ttme, 1t 15 the only method thit
offers any hope of cure, and it ts perhaps even the only
method which favarably effects the conrse of the disease
1t 15 the technique toward which the phvsician who diag
noses branchogeni cactnama hapes ta dicect tus patsent

Hauever, s his been suffictently emphasized already
i the comse of this monograph a great many pitients

(1051
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with bronchogenic earcinomn are already obviously
operable by the tune the condition 1 diagoosed Stats
tical yeports on the exact percentage of patients unswit
able for surgery show a considerable vanation, and 1t 1s
difficult to amve at a representative fignre In surgical
climes there 15 apt to be a fairly high percentage of oper
able cases simply because many of the moperable ones
have been recogmized m early diag and have not
been referred for surgery The attitude of the surgeon 15
also apt to influence this proportion Graham reports
about 40 per cent of his patients at present are worth oper
ating upon, tlus probably represents the highest possible
cstimate for the overall, mclusnve situation (which must
mclude city and county hospitals where the dsease 1s
more apt to be far advanced when discotered)

In a great percentige of the patients who reach the
operating table, an exploratory thoracotomy resveals the
growth to be moperable and a pneumonectomy 15 not
performed Graham, who 15 conservative 1 selecting pa
tients for surgery, is able to proceed to pneumonectomy
about 65 per cent of the time Surgeons who perform
thortcotomies more readily are apt to be able to contmue
top y less often d performs pnev
monectomes at present upon about 55 per cent of all who
are thoracotormzed Lindskog and Bloomer, who did
about the same percentage of pneumonectomes between
1945 and 1948, as compared to an earher figure of 35 per
cent, felt the improvement was due to an ncreased pum
ber of pnenmonectomses for paliation Hence, 50 per cent
can be taken as a representatine mean So far as the tech-
mgque of the operation 1s concerned, 1t 15 hard to see how
this figure can be improved upon, a pnenmonectony for
bronchogenic carcimoma at the present time frequently m
cludes resection of mvaded areas of the visceral pleura,
the chest wall, the diaphragm and even cardrac tissue
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The real question concerns the percentage of pitients
who are enabled to Iine a substantially Jonger time be
cause of the surgical removal of 1 caremoma The deter
mimng consideration 15 not entwely the question of the
five year cure possibility but of the matenal incieise m
Ife exp that can be ¢ This figure 1s
extremely bard to estimate 1t 1s compheated by the fact
that the willngness to undertale ever more radieal excs
ston of myaded contiguous areas wall presumably mncrease
ths percenttge somenhat over our previous experience
1t 1s our impression however that i at least 40 per cent
of the patients recetsing 1 pneumonectomy there 13 no
evidence of 2 material increse m length of hfe

We have carefully 1evtewed 241 cnses of bronchogerc
carcinoma from varous sources * these tustrite what
we believe ta bo 1 representative situation 5o far as the
operibility of lung mahgnaney s concerned These pa
lients were fuund to have the disease at these mstitutions
between Apnl 1947 and My 1950

Suronal  Percent
Tume age
Average  of Total
Group I Clinscally mopcrble—
117 patients 4§5¢%
Expired 114 Cases 114 Weeks
Alne 3 Cues 912

e Avange 134
* Source of maten | Unevers ty of Cahfornia Host tif 83
$1m Iranc sco Cty and Co nty Hospital 60
Stanford Unnersity Hospitals ¢
Co sty Hospitals and
Tuberculosis San itons 23
Government Hospitals 23
Prvate Hospitals and Phys ¢ ans 26

Total 24
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Group 11 Explored but not resectablo—
50 patients 2083
Expired 49 Cases 240 Vechs
Alwve 1 Case 610
Average 2350 7
Group III Explored and resected—
74 patients
Expired 64 Cases 877 Vieeks
Alne 10 Cases 960 ”
Average 447

507F

As ¢ be seen only 10 patients of the 74 resected are
still alne At an average of about one and one half years
after the pnenmonectomy This 1 1 salvage rate of
roughly 4 per cent of the whole group of 241 patients—
hardly an encouraging finding The five year cure rate will
undoubtedly not exceed half this percentage

The muor effort of 11l members of the medical pro
fession 1s naturally dirccted to increasing the percentage
of cures”—nterest centers around the 10 per cent or 50
whose Iife expectancy can be substintially mereased by
surger}

The whole cancer program ss properly desoted to ob

taiming 2 further increasc m the size of this group The
limitation of surgery however 1s readily apparent Gnen
the same overall proportion of patients who prove beyond
the help of y tomy at th t and with
the stme rate of recurrence and the possibthity of maters

ally improving erther figure to any great extent1s 1 xcm(i)tt’
one Eyven if the speed and accuracy of dragnosis ¢in be
doubled at least four out of every five patients who have
bronchogemc carenoma will still remun beyond the help

of the surgeon
It is proper that

the mun effort of medicme should be
directed toward an merease m the number o

f surgreal
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cures no matter how difficult this may be However the
wdividual physteran cannot Jimit s concern to the tho
m 20 or even the hoped for four m 20 patients who are
within the reach of surgery These patients who are
doomed and who are 1 the majonty are not the less
cntitled to the maxmum effort of the doctor Surgeons
olten speak of thew radical techmques as salvaging 1t
1s a useful concept By a program directed to the total
care of the patrent mncluding his psyche there 15 some
thing o be sahvaged even m those patients who are m
ehgible for pneumonectomy at diagnoss

Somethuing will be sard later of the means avarhble
for the management of those petients who are deemed
to be inoperable at diagnoss the pont here 15 that well
over one fourth of all patients with bronchogeme carct
noma are not 1n our calenlations recewving the attention
to which they are entstled The whale group of pattents
who are subjected to aperatne procedures which do not
matenally erease their hfe span are to some degree
actually mushandled So long as surgery 15 our only ap
proach to lung cancer the idead 1s two groups of patients
~those who are inoperable at dignosis and those who are
tesected and cured Needless to say thus is a theoretical
ideal 1t could only be attamed by a procedure which
would radreally reduce the percentage of cures which are
now achieved The effort however must be directed to
ward a substantial reduction of the group of patients whe
are now subjected ta surgery ithout matertal benefit

Again ths responstbility 1s one which inevitably must
devolve upon the phyvsicran making the duagnosis The
responsibulity cannot be evaded by referning to surgery
all patients 1n whom carctnomn as found the diagnosis
must mclude an opimon as to opertbil ty If there 1s a
chance of cire surgery should be requested without hest
tation or delay but the physician must be as certun as
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modern techmques permit that there 1s indeed a chance
of cure The ternble psychological consequences to a p2
tient when he has been prepared for a pneumonectomy
for the cure of bronchogente carcinoma, and then must
be told that the operation 1s not feasible, are memorable
very frequently the doctor, as a human bemg, must regret
that the patient came off the table alve The situation s
hardly better in the case of recurrence On the other
hand, if the patient 1s recogmized as noperable when the
condition 15 dragnosed, a physictan making full use of
the modern armamentaniem of drugs, and with the co
operation of relativ es—and perhaps with a specal capacity
for reassurance~can help the patient make good use of
the time which remams

The object, then, should be toward full diagnosss be
fore surgery referral, and such a duagnosis molies a
mavimum effort to evaluate operability. The basis of such
an evaluation )s a further physical exammation after the
il fid of br )} Ju{ 1, morp hok 1y
proven or presumptive, has been made It needs to be
the classic pamstaking, tedious and thorough examma
tion supplemented by extensive roentgenologic examina
tions as suggested by the physical eamnation, and any
other techmque thit promises information

Of course, the findings of the bronchoscopist are eritt
cal, an mvaded tracheq, a tumor too near the canna to
permit surgmeal closure, @ ngdly fixed trachea, are ait
immedite contrandications  Exen moderate hoarseness.
unplymg miohement of the laryngeal nerve and some
paralysis of the larynx, or a paralyzed draphragm, may
Lkewise be contraindicatory If such signs are Jackmg
further jnvestigation mto the relation of the tumor to the
meduastmum should be made roentgenologically Cor-
relation of posterior-antensor and laterl films wiil some-
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times determmne whether or not there 1s mediastinal
vohement When the tumor s thought on the basts of
swch 4 correlation to Lie snspictously pear the central
shadow, edema of the face and nech even though mnt
mal will confirm venn caval molvement

An angrocardiographic examination may be very help
ful sn this presurgieal study Dotter Stemberg and Hol
min 1 a recent study of the subject suggest four pos
tne angocardwgraphic fadings which we considered
evidence of moperability m the presence of bronchogemc
caranoma They are

1 Partial or complete ocelusion by tumar of the left
pulmonary attery within 15 cm of its site of ongin
or of the nght pulmonary arterv proumnl 1o sts pomnt
of bifurcation

2 Partial or complete occlusion of the grent medristmat
vemns due to tumor or polypord defects withm the
superior vena cava

3 Mediasttnal metastrses scen by contrast dehmeation

of displacerent and deformuty ot adjacent visculw
structures mcheqting external pressure

4 Locilized thickening of the pericardium m the ab
sence of pleural disewse and adjent tumor

Though ngrocardiography has not been completelv
evaluated s promuse to preoperatire evammation is ¢n
couraging

There are 1 addttion other specific signs of medias
tinal abnormality which when a bronchogense carcinoma
has been demonstrated will normally be referred to that
cvnd‘mon and which will mdicate moperabxm'ym A'ny

PR A

= ]

Bree of extension into the anterior medhastimum  Peshaps
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the most important techmque, however, 15 the careful
clieitation of even munor symptoms as guides to further
mvestigabion

Such attention to symptoms 1s even more mmportant
as a gwde 1 the search for metastases The fact that
cancer cells which reach the blood stream from the lung
pass directly through the heart mto the great vessels mahe
metastatic mamfestations protean Analyses of such me
tastases on the hasis of collections of case hustones, such
as the one Iisted before, are more of an mdrcation of the
range of possibihities than an actual gwde Next to the
Iustory and symplomatology, the most mmportant pro
cedure 15 a careful palpation of the patient’s body, with
prrticular attention to the Iner, spleen and lymph nodes
In our series, we found that metastases to the bone was
accompanted 1 every case by pun so the sheletal system
need not be of particular concern unless there are symp-
toms referable to 1t The whole procedure otherwise
should be conducted with a maumum of snspicion, and
the patient should be immedrately referred to an appro
priate specialist when an abnormality 1s found that might
even remotely be related to the bronchogenie carcinoma
1t should be noted that when the patient knows that can
cer 15 under consideration, the resulting psychic disturb
ance 15 apt to be difficult to distimguwsh from the symptoms
of a central nersous system lesion, a psychatrist can often
help determmne whether or not there 15 an orgame basis
for the psychic disorder

Agall;x sxt should be emphasized that the object of ‘}";
examination 1s to spare the patient the discomfort, mental
distress and expense of an operation which cannot ma
terially benefit im  As such, 1t 15 necessary that moper
abihity be proven by morphologie methods or the strozf;'t
est of presumptive evidence When such evidence 15
forthcoming, exploration must be undertaken
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If the patient 15 not proven to be moperable after a
thorough examnation, he should be referred to a chest
surgeon without delay The responsibility of the physician
15 here more or less at an end e have found that 1t 1s of
help to the patient, and frequently also to the surgeon, 1f
the patient 15 told 1n a general way what he may expect
while under the surgeon’s care The latter cannot be ex
pected to have the time to establish the personal relation-
ship with the patient that 1s so 1mportant a part of the
physicran’s services, and something can be contributed
to the operatnve procedure if the physician will take time
for reassurance and an evplanation of the preoperatnc
procedures that the surgeon 1s apt to require The general
supportive ntention of venoclysis, when it seems likely
to be called upon, should be made clear, and the import
ance of mjections and aerosol antibrotics toward mmmiz
ing postoperatne nfectton should be explamed The
fimction of the preoperative pneumothorax may be dis
eussed, and the patient should be prepared for further
bronchoscopy 1f the surgeon so requires In general, the
patient should be warned that hus stay m the hospital
prior to the will be pred with
but routie measures When ke 1s not so prepared, the p1
tient, who 15 already disturbed by the senousness of his
condttion, 15 apt to regard these measures as a sencs of
alarming emergency procedures He should further be
mformed that for a short time after the operation there
will be some difficulty wath tracheal congestion and that
for a few days dramage of the thoracie cavity 15 routme
procedure

he subsid hruques of ad -
tion of whole blood to mamtam normal blood volume, and
control of lung function by mtratracheal intubation, are
iery ymportant to the relatively low hospital death rate
that 15 found m these cases at present The admmistration
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of a general anesthesia by a closed system with the intra
bronchial tube 1s perhaps still the general practice, but
Orverholt prefers paravertebral block and local mAltration
with general anesthesta available for use wheneser its
analgesic effect 1s desirable

The operative approach 1s made antenarly (Remhoff)
or posterolaterally (Overholt) The latter generally
vohes resection of the sinth nib When the diagnosts 1s in
doubt, a frozen section of the abnormal tissue can he
made and cxamned without dely as soon as the chest
wall 15 open, where such tissue 1s not readily found a
p1thologic cxamination of mediastinal nodes will prove
or disprove brouchogeme caremoma with some degrec of
accuracy At this pont the surgeon can also estimate
operability m terms of extension Closure of the bron
chral stump, which 1 the past has been a weak pomt m
the prenmonectonty procedure, 1s now accomplshed by
hgature 1 em or so above the bronchal stump, fibnnous
clotting 1n the provimal end helps secure an artight clos
ure, which 1s then covered by a pedicle flap of panetal
pleura In ts way closure does not mdefinttely depend
upon the suture, which tends to cut through the bronchus

Although pneumonectomy 1s a highly developed art
today, abaut ane out of fve patents die within 2 month
of the operation The chief cause 1s postoperatne cudio
vascular fadure If the patient survives the first month,
1t 15 unlikely that he will dre drectly from the operation

thereafter, but recurrences witlun the first year are very
Total pmn 1s not without its phy-
P )

quelae, ordmary p and lxght];l;ﬂ‘n-
1ty can be pursued in most cases, although there w1 5]8
tendency toward dyspner After five ycars or 5o,
overdistended lung that remamns 15 apt to lose eﬂicnencys
Overholt and Schmudt report two of ten five year cur;S
to be respiratory imvabds  For this rewson some surgeo
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prefer to follow a preumonectomy with thoracoplasty,
since the remaming lung 1s more efficient 1f 1ts distension
1s hmited There 1s a conviction 1n some observers that a
patient who has had a pncumonectomy 1s espeaially sub
Ject to nght-sided heart failure

It has been generally assumed that the only rational

h to 1 1 was one which

cluded the widest posstble evcrsion of possibly imvaded
tissue on the analogy of the radical mastectomses done for
breast cancer The subject has been to some extent re
opened by the report of Churchill and his associates, on
the favorable results obtamed m selected cases with a
lobectomy ~ Although they refram from drawing conclu
swons, their expenence with the less radical techmque sug
gests that 1f the tumor has not extended beyond the limats
of a lobe, and perhaps 1f the mediastinal nodes are not
grossly imolved, a lobectomy may be as efficient a tech
mque as a pneumonectomy Which operation 1s to be
undertaken 1s, of course, a matter for the decision of the
surgeon at the time of operation, but it 1s interesting to
note that lok are not absolutel! d 1
0 mst; of broncl The ad
of the less radrcal procedure to the patient postoperatnely
are substantial

Nothing has been said so far about the so called pal-
hatine y’ This dure 15 the subject of
2 great deal of disagreement, and probably 1 such in
stances all extreme statements are cxaggerations  As
operattve mortality has been reduced, there has been a
tendency to operate on every lung cancer patient who 1s
not immediately seen to be beyond help, this procedure
s frequently justified by the assertion that palhation 1 at
least possible In our opinton, this pomt of view 1s to be
deplored The palliation achieved by radical excision can
not be used as a means of evading diagnostie responsi-
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bility The patient should not be encouraged to submit
to radical surgery until there has been @ realistic ap
praisal of 1ts posstble benefit On the other hand, when a
patient has been explored i entire good faith and found
to be noperable, and there are large amounts of infection
m the carcinomatous lung, pathation by pneumonectomy
15 qustilied 1t is true, hhewrse, that a low grade squamous
caremoma can hill 2 patient by rotting away portions of
the lung, m spite of the physictan’s hest efforts, m these
mstances, a p y can be undertaken even
when there 13 no hope for cure It 1s our impression that
the average patient with an moperable bronchogenic car-
cimoma 15 better off, all things, mcluding his mental ath
tude, constdered, 1f palliation 1s less radical Except when
the lung 15 rottng anay, a fleable use of massn ¢ doses of
antibiotics will usually be adequate to control the infec-
tion m the relatw ely short time the patient has left Exen
though the mfection remains troublesome, we beheve this
symptomatic treatment 15 supenior to a radical and hope-
fess procedure mvolving shoch, hospitalization, and most
of all, excessne psychologie disturbance for the patient

Care of the inoperable cancer patient. Close rapport
between patient and physician 1s always desirable, mn the
presence of a malignaney 1t 1s a vtal necessity At e er}y
pomnt n the diagnosis and treitment of the patient “';’
Iung cancer, his confidence m the physicim 1s nhsc[ut]e y
mdispensable, 1t 15 a sine qua non The operative morta ity
and postoperatne death rate attendant upon thoracic
procedures 15 still appreciable, for this reason an explora
tory operation without morphologic proof of mﬁllgnf"‘;l)"
absolutely demands that the patient be gnen 2 1c:u‘e I
and realistic presentation of the “hard facts” He “n
accept such “hard facts only 1f hus trust in the dmkg“os;ng
physician 15 complete [f an operation 15 undestahen rof
1s successful, only the physician can reheve the patien
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huy fear of recurrence  As to the mnoperable patient or the
patient with recurrence his mental stability 15 verv apt
to depend upon the faith he hts in hus doctor  Every phy
sician will have his own approach to this problem of gun
g the patient s confidence It must be emphastzed how
ever that the effort to wm the patients trust must be
begun early and exerted continuously It 1s not exsy to
make a diagnosis of malignancy and then try to win the
pitients confidence

It 15 generally desirable to mtroduce the 1dea of cancer
early m the dingnoste procedure of any male patient
over 40 We have found 1t useful to tell every such patient
that he 15 suspected of serous disease such as tuberculo
sts cancer or syplihs nd that the physiciin 1s obhgated
to suspect ind ehrminate the worst We hve found that
by introducimg the subject of malignancy nto the conver
sation durng the patient s first or second visit he 1s en
abled to accept the possibility and defend himself ag unst
1ty implications by makmg Iight of 1t Also the very fact
that cancer has been mtroduced wmto the comerstion
cisually very often permuts him to unburden himself of
his fear on the subject such an unburdening establishes
immedrately rapport between patient and physictan that
might otherwse require wcehks to develop We have not
found cancerphobra to result when the subject 15 mtro
duced 1n an off hand manner and the gun to the patient
and pt 1f 2 diags of mal must liter be
made 1s considerable

The real challenge to the physicians art 1s the patient
who 1s moperable at diagnosts or who has postoperatne
recurrence It 1s seldom advisable to attempt to conceal
such a finding such an attempt usually results only n 1
loss of confidence in the physiciin On the other hand 1t
1s not necessary to elnborate on the diagnosis If after the
mtit] disclosure the patient 1s allowed to take the lead
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m the conversation he will usually ndicate the attitude
toward the diagnosis that he would like to take If the
physicrin will follow such 1 Jead the patient 1s enabled
to accept the dirgnosis with a mummum of psychic shock
and the sense of comradeship thus estabhished betw een
patient ind physieran m entire agreement can be very
helpful

It 15 most important that the patient feel that every
thing possible 1s beng done In many wstances he will
put off the consequences of the disease by dependig
upon the discosery of 2 miracle drug This athtude will
do him no harm He should be examuned frequently and
every new, symptom should be evaluated and if necessary
countered with 1 new drug or a new combimnation of
drugs Repeated laboratory examinations can be made
1s suggested by symptoms From the physicans pomt of
view these procedures may seem a waste of time For
the patient however they will be concrete evidence that
everything possible 1s bemg done By deeply concernng
himself with minor developments the physicran can re
hieve the pttient of some of the anviety attendant upon an
wcurable condition A patrent with moperable broncho
genic caremoma should be hept ambulatory to the Jast
possible moment VMany of them are happsest af they can
contmue to be of service to therr fammly and they should
be permitted to pursue thew normal occupations if they
carc to  Many can become engrossed 1n an nccentuation
of therr normal social patterns 1n shoppmg and attending
the theater Others can fulfill themselves m 7 certam
sense by domg those things to which they have al\\ags
[ooked forward In uny case every effort must be made
to heep the patient occupted and nterested m things

bout hr

* Tma‘,’; service that the physician can perform 1s to
lend the werght of Jus counsel to the patients own 1
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pulses The patient may be happtest 1f he remams at
home but too frequently is family will be merely 1
remnder of what he 15 losing 1n such cases he may prefer
to take up his residence at a hotel Not mfrequently he
will 2ctually want to remn at the hospital where he has
been sent for observation and where because of his con
dition he has become an 1mportant person

There 15 no doubt that by a careful control of pan
and mfection and a proper use of diet and dietary supple
ments a patients lfe can be matenally prolonged be
yond that to be expected if he were not ntensnely
treated One 15 never more mmpressed with the possibilt
ties of morphine and the entire field of narcotics than
when they are utilized 1n various disgwses i the treat
ment of bronch IS Scopal can be
added to standard narcotics as i Scheshnger s solution to
give the patient a mental lift without his bemg aware of
the reason Use of the vanous synthetic preparations
which stmultte such as dextro amphetamine sulfate
(Dexedrme SKF ) can alleviate depression and anxrety
In general 1t 1s best to prevent difficulty rather than
alleviate 1t drugs can be used hberally

At times the patient s farmly can be more difficult to
manage thin the patient himself Therr contradictory re
acttons and desires can completely exhaust the ingenuity
and the nervous system of the physician At least one
responsible member must know the complete facts usu
ally the patient wilt indicate the member of the fammly
who should be informed However 1t 1s often best 1f
those outside the immediate family are not told Where
the famly group 1s large their frequent mquinies and
advice can be extremely trymg but if the physician has
accepted the care of the prtient he must do hus best 1n
this difficult posiion  He cannot afford to mmimize the
mmportance of the family and the value of their help
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As difficult and exhausting as the care of an moperable
patient may be, there 1s truly no greater challenge to the
physician m the exercise of the art as well as science of
medicme There are very few instances m which he can
be so confident of the value of his services

Thus, then, 15 the general relation of surgery to the
overall care of the patient with bronchogenic caremoma
at the present time  As has been sud before, major m
provement i this dim picture can come about only by
earlier diagnosis, and 1t would seem that the effecttyeness
of surgreal techmques, even with greatly improved diag
nosis 15 stll Iimuted to a serious extent by the nature of
the disease At best, the physician 1s confronted by a
difficult problem m evaluation e must make maummn
use of the only techmque which offers any possibihity of
cure, but at the same time, he cannot evade his responst
bility to the patient by cultnating an overly optumstic
view of the possibilities mherent m surgery His ap
prassal must be reabstic, and his decisions are enitieal
many respects, since he 1s the only oue m medicime who
can be expected to gne due weight to that mestmable
factor, the personality of the patient



Nonsvurgical
Techniques

ANY DISCUSSION of chemotherapy 1s a method of tretting,
v must hune 1 of the
chracter of a prophecy There has been nothing brought
forward which has even approched m its effect upon any
malignancy the cnitern of a cure However substances
have been developed which are caranoid which have
proven themselves to have an adverse effect upon malig
nant tissue even when that tissue 1 bronchogemie cara
noma We have drugs 1t the present time that hill cancer
cells although they tre mot effective enough to Lill all
cancer cells m any patient They demonstrite neserthe
less the possibility of a ful chemotherap agent
for m11|gnnnc) bemg developed and they suggest the
general areas of drug therapy m which a cancer curc 1
most likely to be found The subject 1s particularly worth
the attention of students of bronchogente carcinoma be
cwse 1t 1s impossible that 1 quarter of Jung cancer pa
tients can be cured by other means
Hormonal therapy Tumor therapy by means of drugs
can take one of two directions In the first place 1 tumor
can be approached by an attempt to lter radically the
emvironment 1n which 1t 1rose and to which 1t 15 1ccus
tomed This 1s hormonal therapy In the treitment of
ccrtam malignant growths this approach has been of
(2]
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substantral service Estrogens have been used to wduce
prolonged remussions 1 breast cancer m postmenopausal
women 2nd these substances have also had a marked pal
hatns ¢ effect m cases of moperable prostatic cancers Tes
tosterone on the other hand has been effective on occa
sion 1 the treatment of breast eancers m premenopausal
women Lastly progesterone has at times mduced local
regresston 1n noperable earcinoma of the utenine cervix

As these examples indicate hormonal therapy 15
chiefly of use mn the treatment of malignancies of sex
conditoned  tissue This may well represent our rud:
mentary knowledge of hormones and their operation
however and not be an essential distinction between sex
tissue malig and mal of other systems or
organs Lung tumors may prove to be as dependent upon
hormonal factors  although less obviously as prostate
tumors

The real question 1n regard to hormonal therapy con
cerns the autonomy of malgnant growths In the ex
pertence that has been accumulated 1n the use of hor
mones for the treatment of malignncy 1t has become
evident that we must modify our concept of cancer
Malignant growths are not necessartly autonomous Par
ticularly m expenence with prostatic cancers it has be
come obvious that 1 tumer may be fulmmating and stll
be dependent upon certain hormones of the host Often
1t 15 years before these growths become truly autonomous

There 15 1 great deal of chneal evidence to suggest
that bronchogenic carcmoma also depends for its genesis
or 1ts progress upon 2 partscular hormonal substratnbm
the host A delay of up to nme years has been noted fe
tween exposure to 1 caremogen and the inception D‘ e:
chimcally detectable cancer a fact which clearly ;mP =
the necessary operation of hormon1l factors In the pa
we have had no way to myveshgate the status of such pa
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tients m the mterval between exposure and the develop
ment of a macroscopieally visible tumor body scattered
reports of findings discovered at autopsy 1 aceidental
deaths suggest that small clusters of tumor cells may re
mam tn st for an indefinite penod before 2 frank leston
develops If the routine use of cytology confirms this sup
position 1t may be that we shall be able to delay or pre
vent the development of autonomous tumor bodies by
hormonal treatment 1t 1s possible that hormones will
become a major weapon n the control of lung malignincy
m coming years

Speaific chemotherapeutic agents At the present time
however the avenues of direct attach upon the tumor
cells themselves scem to have more mmedate promise
Chemotherapeutic agents amm at a durect effect upon the
tumor cells and do not require for their effectn eness that
the tumor be dependent upon the hormonal charactenstics
of the host These chemotherapeutic agents can be divided
nto three broad groups The first which 1s currently re
ceving the least attention 1s the attempt to develop
substances which will have a deletentous effect 1deally a
lethal effect on specific kinds of mahgnant tissue  Stil
bamdine 15 the only compound at the present time which
has attracted mucl: attention and which can be so classt
fied When used m cases of multiple myeloma admmis
tration of the drug 15 followed by the appearance of baso
philie inclusion bodies within the myeloma cells which
appear to have the effect of dislocating their nucleopro
temns  Marked chmcal improvement follows n a sub-
stantial number of cases It seems doubtful however that
the course of the disease 15 altered beyond the palhative
clinical effect thylsbamine a related compound has
been tried 1n an effort to improve upon the results of stil
bamidine but 1t has not been found to be superior to the
ongmal compound
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Stilbamidine 15 of more terest than 1s suggested by
the chinteal results so far reported because 1t seems to have
a special affimty for these particular malignant cells not
explamed by general theones of mahgnaney The mclu-
sion bodies which appear 1n the myeloma cell do not ap
pear in adjacent normal cells Thus, this one compound
suggests a whole new field of potential cancer research 1t
1s possible that when the stilbamudine action 15 better
understood, other compounds with a specific effect upon
a specific hind of malignant cell will be developed

Cell poisons. Of more immedtate mterest to the ste
dent of bronchogenic carcinoma are the cell posons
These are compounds wiuch have a generally cytotovie
effect, which m sub lethal dosage particularly damnges
rapudly proliferating tissue  Hence, 1t 1s theoretically pos
sible with one of these substances to destroy a rapdly
growmng malignancy without lillmg the patient m the
process The posstbulity, ncedless to say, 15 stil acaderme

Interest 1n this class of substances arose out of the
expeniments with mustard gas duning and following the
first World War The mtrogen mustards, m which mtrogen
replaces the sulphur of the mustard molecule, were the
first cell posons to be tested for therapeutic effect upon
cancer The action of these substances 15 stil not under
stoed, therr particularly violent effect upon hving tissue
suggests that they interfere, 1n some way, with the mtra-
cellular enzyme systems This would account for ther
peculirly virulent affect upon the more rapudly prohfer
ating tissues, normal and malignant Among normal tis
sues, bone marrow, mucosa (particularly mtestinal), and
Iymphod tissue are most markedly damaged by mitrogen
mustard treatment In the long run the effect on bone
marrow 1s the hmting condition when the drug 15 used
therapeutically  Microscopically, the effect of mtrogen
mustard on such cells 1s seen as vacuolzation of the eyto



NONSURGICAL TECHNIQUES 125

plasm fragmentation of cell nucler and marked swelling
of cells Bastrup Madsen 1n n 12 tatro study found that
the mtrogen mustard severely depressed the mitotic ac
tnaty of the cells at first but such actiity as w1s present
was normal  About twenty four hours later long fter
the mustard had disappeared trom the broth mutosis was
resumed but was vbnormal This second phase 1s the one
of most chnical interest One of the things which make
the action of these cell poisons difficult to understand 15
this delayed reaction 1 which the significant effect of the
powson begins to be seen only after the poison itself has
disappenred

Chmenlly the effect of mtrogen mustard ts usually
mild local thrombosis at the site of the mjection nausen
and vomuting a few hours afters ud ind shim rash 1n less
than half the patients which develops some time later
Within a few days 1 marked 1nd sometimes sertous de
pression m the leuhocyte count appears This may persist
for as long s three weeks The use of mtrogen must wd 1s
hmited by the development of this blood picture which
must be watched carefully In ammal experiments
however 1t seems that the lethal effect of large doses of
mitrogen mustard 1s primanly due to its effect on gastro
tntestinal mucost which 1s shed massively

Rather oddly the effect of nitrogen mustard upon
malignant tissue closely parallels the effect of rradiation
not only m the microscopic appearince of cells after
treatment but in the speetrum of its usefulness 1gainst the
vanous forms of mahgnancy Thus it 15 most effectne m
the treatment of Hodghins disease frequently of service
1 the treatment of lymphosarcoma and at times 1t may
markedly leviate the symptoms of chrome leukemin
Although 1t parallels radntion 1 ats climcal applieation
however there appears to he distinet differences 1 the
two methods of treatment  Most stigmificint 1s the find
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smg that 1 course of mtrogen mustard irequently re senst
tizes tumor cells that have become radio resistant For
this rewson radiation and mitrogen mustard therapy are
frequently lternnted

Nitrogen mustard though st parallels radation ther
py i mny ways has 1 distmet adytage m certam
wistances Awunal expeximents suggest that it 1s ficed 1y
the various tissues withm « few mumutes of mjection but
1ts destructn ¢ effect 15 much slower than 1s the case with
rrradiation  Larger dosage 1s thus possible Tts effect 1s
longer Insting 1 positive ihibition of cell dasion may
be seen thirty days after mjection—almost twice as long
as with wradintion  Further dosage 1s more effectnely
controlled It 1s thus the treatment of chorce m widel
dissemnted Hodghins diserse and lymphosarcoma

Early trals of mitrogen mustard m the treatment of
bronchogenie careinoma suggested that not much was to
be gained by ws use  {owever contiued experience has
somewhnt modified this early pessimism It has not been
estabhished that the mtrogen mmstards are able to m
crease Iife expectancy but subjective improyement s
usurfly obtuned and in some instances there miy he
substantial objective 1mprovement  Rather frequently an
2a alid will become temporarily ambulatory following the
tretment  Qn direct wspection by cavermostomy  the
tumor may at times be demonstrated to have regressed

Dosage 15 usually 01 mg per hlogram of bady wexght
each dny for four successive days The usual symptoms are
observed—Tloss of appetite nausea and somitmg nd a
decrease m the white cell blood count ‘The latter develop
ment must be watched closely However the violent
retctions to the drug which were encountered m early
expertence Are uncommon At the present tume Admﬂ&i
tration 1s uncomfortable but 1t 15 seldom so wtolerable
s to require discontinuince of treatment
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The greatest posttive effect 15 to be expected 1n the
of undiffe 1ated 1 on
the subject frequently refers to the rehef of mediastinal
symptoms obtained followng admmistration of the drug
Adenocarcinoma is least often benefited The findings of
Lynch, Ware and Gaensler agree with most reported
results According to therr classification, 83 per cent of
the undifferentiated carcmomas, 50 per cent of squamous
carcimomas, 33 per cent of adenocarcinomas, and 11 per
cent of the epidermoid carcinomas i therr senes show ed
demonstrable objective improvement when treated with
mtrogen mustard At times we have felt that there was
also some slight mncrease m life expectancy m cases of
brenchogente carcmnoma treated with this drug, but this
factor 15 s0 dufficult to evaluate that we could neser be
sure tht the drug really had this effect
It s certamn, however, that in many mstances the sense
of well being that follows a course of mtrogen mustard
15 so marked as to justify 1ts use n any mnstance of moper-
able Jung cancer n which symptoms are troublesome
‘Nitrogen mustard” 1s hardly a specific description,
stce over 50 related compounds have been deseloped
which can be so deseribed Only two, howesver, are m
general climcal use at the present ttme These are methyl
bis (B chloroethyl) amme (IIN2), and methyl tns (B-
chloroethyl) amme (HN3) Limited trnals of the other

mitrogen ds have not d d them to be
markedly supenior to these two Recently, howeser, sev-
eral ds have been d that can be ad

munistered orally, and which seem to have less severc
side effects Perhaps the most pronusing of these new
compounds 1s trisethylene-tmmo s-trrazine (TEM) This

pound ¢in be ad: d 1y or intra-
venously i a total dose of about 0 15 mg per hilogram of
body weight When 1t 1s admunstered 1n thes fashon, its
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chuical effect 15 smdistingwshable from the climeal effect
of the older nitrogen mustards Tt can also be admms
tered omlly m tablets of 5 mg once or twice daly untila
total dose of about 04 mg per kilogram of body weight
has been given When TEM 1s admunstered orally, sde
effects are less severe and better control of dosage 1s main
tatned Its mhubition of the malignancy, however is not
more marked than that accomplished by the other mtro
gen mustards In a very few chnical tnals, its effect upon
bronchogente carcinoma 1n partteular would seem to be
considerably less than the effect achieved by the older
compounds

Though clinical tests of urethane have been disap
pointing, 1n-pifro expermments would suggest thit it s
essentially of mare interest than the nitrogen mustards
In addition to the depression of mitotie actuvity, foloned
by abnormal mitosts, which the mustard demonstrites
urethane seems able permanently to arrest cell dniston m
metaphase, a hind of pghysiologieal assassmation that may
w the future be of more interest than the rradiation ke
effect of the mustirds These wn vitro obseryations arc
somewhat uncertam, since a reltnely high concentrs
tion 15 required for sigmficant depression of cell actton
Chnically, urethane has so far been demonstrated to have
no more thin a pronounced hematologic effect m thera
pentic dosage Therefore, its use at the present tume 13
confined to the treatment of the leukermias In the lre“t;
ment of multiple ms eloma urethane may produce rem:tr(h
able changes m the whale hematologle preture, With
marhed nise m h lobin and a m oo 1
serum protewns Tt s also the treatment of chaice
chronie myelocytic leukemrt

Dosngeyim \}:rethane sanges from 2 to 4 grams g::z’
admmistered orally, unti] a total of 200 grams or deter'
has been reached The blood picture 1 the factor
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muming the length of treatment ordwnan, trethape g
munistered g, the Teahocy te count drop, ¢ approy;
Mately 20.000/c, M Thrombopeng, 15 ¥ hazard qpng
tovie Symptoms of Musea and tomitng g5y oy 1s bone
Marrow depression must be anticipated Iy, Spite of mych
C¥perimental vy g, it has pot been dcmnnstmted that

hundred Arown €8s of aeute leukemy, and the 1
been estiblished as tho gr o © o
Bow

1 “ Mgntheant improy e
1 v W e use of g, drug although only aboge
15 per Rt of adults g0 treated respond satisfactop),

Acutc Ivmphey tic leukemy,y &eneralty responds by g thay
1cnte myefocy i leuhemy,

ethapg one reason for g, Superior regppes that hay e
been obtamed 1y, cluldren g that ¢ ey e ble to tolerate
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the blood elements return to normal Limts, or untl tovic
reactions force discontinuance of the treatment Durmg
the period of treatment, the patient must be watched
very closely because the danger of infection 15 acute

Chmical side effects are apt to be severe, with nausea
and vomiting promment There may be ulceration of the
mucous membranes and gastro intestinal hemorrhage, ac-
compinied by severe abd 1 pans, lobk:
anemia, thrombocytopema, cutaneous erruptions, and
other disqueting symptoms Bleeding can sometimes be
controlled with toludine blue or protamme sulphate
Special care must be taken to prevent the development of
a generalized infection  However, prolongation of life at
times markedly accomp chmcal 1mp One
child s st:ll alive 80 months after the onset of the disease
—an almost unprecedented hfe expectancy when the dis-
case 15 acute leuherma Ultimately, however, the disease
can be expected to become refractory to further admuin
sstration of the drug, and the downhill course from that
pomt 1s usually very rapid

Amimnopterm was the first of these folic antagomsts,
subsequently there has been much effort to deselop re
lated substances which will 1mprove upon performance
of the ongimal At the present time, 4 amino N 10 Methy!
PGA 15 probably the drug of choice

On the whole, imuted trals of folic acid antagomists in
the treatment of other malignancies have not been en
couraging In general, these drugs would seem to be of
more potential value 1n the treatment of sarcomas than
i the treatment of carcinomas, although m neither case,
except m a few mstances, have results been impressive
Howeer, there 1s occasionally evidence of at Ieast some
subjective rmproyvement when they are used in the treat
ment of bronchogenic carcinoma  Since this field of com
pounds 1s still comparatively new, 1t 1s possible that an
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antagonnst effectine aganst lung cancer may be forth-
commg sooner or later

The discosery of folic acrd antagomsts was not the
result of any deduction begmning with a theory about
tumor tissue, they were discorvered experrmentally Their
speerfic effect 1s stilf somewbat of 2 mystery They appar-
ently mhibut all cells 1 thew mtake of fole acid, this s
indrcated by the fact that thewr antr tumongeme effects
as well as their chinieal side effects can be suppressed by
the administration of the citrovorum factor They are not,
then, cell poisons—they are mhibitors  Nesther can it be
said that they are specifically mvolved in cell growth
children recening the drug continue to grow and mature
at normal rates The excitement that the folic acid antago
nists have oceasioned among cancer research worhers
derned from the fact that they apparently specifically
whubst one entical enzyme of a cell from sts normal opera
tion

1t 1s theoretscally possible, then, to arrest a malignant
growth mdefimtely The ultmate fatlure of the drug
comes about because the malignant cells ase able to adapt
themsehves to this new situation  In expermments, it his
been possible to develop leuhemuas that are to some d¢
gree dependent upon folie acid antagonsts, the cells arc
able to convert the antagonists to compounds whuch can
be utilized 1n place of folic acd There 1s no reason to
beheve, however, that other substances with such direct
effects upon cell chenmstry will necessardy be of tempor-
ary effect

All these partially effectine and mteresting techmques
against malignancy are the result of ngorous and deter-
mmed i estigation of posstbilities suggested by chineal
practice of expenmental observation It may well be that
such procedures wiil eventually provide the answers to
the control of malignancy  On the other hand the effort
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of biochemists and pathologists to understand the basic
umt of growth, the cell, in the first place, and to under-
stand the pecular properties of the mahgnant cell n the
second, are slower but more certamn Tlis hind of research
15 directed to that desideratum of cancer control, a chemo
therapeutic agent with a deleterious effect upon malig-
nant tissue specifically, and not to a cell poison which
discrimunately attachs all rapidly proliferating tissue A
scientific definition of malignancy must ultimately be
phrased 1 terms of the abuormal enzyme pattern which
distimguishes the malignant cells from the normal, and 1
responsible for the climical charactenstics of the tumor

Interest n folic-acid antagonists anses from the fact
that, with these compounds, the two hes to the
problem of malignancy seem to be drawmg together
Folic acid antagomists are not cell poisons, they are en
zyme mhibitors They operate imperfectly, but they oper
ate in the same general way that biochemstry assumes
the 1deal chemotherapeutic agent agamnst cancer wall op
erate  For this reason they are one of the most promusing
developments m modern medicine

Irradiation therapy. Something should be said of the
treatment of hronchogenic carcimoma by wradiation Eyv-
eryone agrees that it offers no hope at all of cure, or
marked increase m hfe expectancy, but everyone agrees
that 1t will relieve to a considerable extent the pan of
chest wall and mediastinal nerve myolement On the
other hand, whether or not there 1s a sufficent chmeal
improyement and merease m hfe expectancy 10 mahe its
use standard procedure m all moperable cases has heen
debated for thirty years Our own judgment is that ldt
should not be so used At times 1t scems to clear ucdudel
bronchi, with temporary relief of atelectasis and a Smi‘c":!
improvement m the condition of the patient A mard ‘
decrease 1n the size of the tumor has also been reported &







Conclusion 8

Mucrt of the progress that has been made m medtcme m
recent years has been due to the application of scientific
techmques and scientific methods to medical problems
The gan has been undemably large  On the other hand
this development would scem to be an unfortunate conse
quence The central position of the physician 1s endan
gered by the scientific procednres which hae been
designed to mid lim While there 1s no foreseeable mit
to the benefits to be derned from science, this scientific
element must not be allowed to overshadow the art of
medicme m the care of the human bemng There can be
no substitute for the basic functions of the physician the
ultimate evaluations required of him are beyond the reach
of scientific method

Tlus problem 1s apprent m almost every aspect of o
complex a subject as bronchogeme carcimoma  For ev
ample, etiologic studies of this disease have been tahen
over, very largely, by specialists who are often not prac
tieing physteians This specialization wiil undonbtedt
contribute much to our knowledge of etology But the
practicng physician cannot abandon interest in the sub
because much of the work has been tahen over by
h and other specialists Aside from the etiologic
facts mmediately relevant to diagoosss, such as age and
sex predilection, etwlogic theory 1s @ necessary bach
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ground to a real understanding of the discase The dis
couragmg record to date m the diagnosis of bronchogeme
carcinoma perhaps reflects a tendency to approach diag
nosis mechameally

On the basis of present diagnostic and surgical tech
Tuques, 1t 1s possible to increase substantiafly the percent
age of cures over the present rate The problem 1s not so
much one of improved dagnostic techmques, but an
earlier application of those techniques now available
Early diagnosis of lung cancer depends npon a thorough
apphcation of basic medical procedures particularly the
physical exammation and analysis of the patient’s history,
m the hight of an understanding of the protean possibilities
of the malignant process Our problem has been the delay
that occurs before the advanced diagnostic methods are
apphed

Of course, major diagnostic problems remain even
after the patient has been referred for further study There
15 no mfallible diagnostic techmque and most effectne
use of roentgenology, bronchoscopy, and so forth, de-
mands 2 miumum of cooperation between the phy
and the specialist, and the utmost fleability In the great
majonty of mstances, morphologic proof of the diseasc
will be possible by means of bronchoscopy and cytology
1t 15 hoped that the sumplicity and case of the latter tech-
nque will lead to 1its extensise use 1n the dingnosis of pa
tients with mimmal chest symptoms

We belicve that the physicran must re-assert Ius ultr-
mate responsibility for the treatment of the patient after
dignosis 1s made It devolves upon the physician, not
the surgeon, to exhaust his diagnostic techmques m an
cffnrt to prove inoperability, beforc the pitient 1s actualh

d to surgeal p The phys must

alwavs concern himself with the “total care” of the pa
tient, operable or not, 1n a way that the surgeon cannot he
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expected to do We beherve that the physician 1s obligated
to save the patient the ordeal of a major surgical pro
cedure sluch cannot matenally benefit lnm

Until recently, bronchogemie caremomn was generally
agreed to be mtractable to any approach other than surg:-
cal However, there are an mereasing number of reports
of benefit obtained by the use of the mtrogen mustards
Whether an mcrease in lfe expectancy has been demon
strated 15 questionable, but this drug has apparently
proven itself of service upon oceasion m alleviating symp
toms and tmproving the general condstion of the pattent
This 15 perhaps a small contribution to the problem, but
1t can reasonably be regarded as a token of very great
service to come It 1s not unreasonable to expect that the
great amount of attention which chemotherapy has re-
cerved will ultimately produce an effective chemothera
peutic agent for the treatment of mahgnancy Meanwhile
the phy sictan must do the best he can with the procedures
available, and he must guard his cntical personal role
agamst the mmpmgement of mpersonal techmques
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