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Critical Reviews

DOLES (‘TLL{\’()N.IC IRRYTATION  CAUSHE PRIMARY:
CAKCIN MA OF THE HUMAN  LUNG?

MADGE  THURLOW MACKIIN, atD,
AND
CHARLES ¢, MACKLIN, A,
LONDOXN, ONTARTO, CanApa

Priomary cancer of (he g, in cowmon with other forms of malignant
growth, is alinhost 1Eiversally

helisved to originae through some form of
chranig irritation, wwlicl, usnally sets up achironic irni]z:nnn:xh_‘n‘y [process
in the bronebind nncosa, The ditesature contains many examples of {his
view. Thus Davidsop « stated : “Numerous theories bave been advanced,,
Tt or another of the®
respiralory {raci, 1o account for this phensimenon. ™ Sitsons,” who listed

fonrteen causes, found chronje weitation of the hr
common o all of them and concluded that this common factor is the

catse of pulmoiary cancer. Fried * said: . | | s beyond doubt™
that itritation is as NeCess

sy apwedssposing factor in the causation of

mosthe velating to 1he factor of drritation in sonie

oncinal mucosa a factor

cancer of the ungs as it s in cancer of other organs.”  In the minds of

the conmmentators it scems 1o make but little difference what the irritant:
15, 50 long as it is oan rvitant, and there are vatrious types, such as
miechanical, chervical, thermal, bacterial, eleetvical and rachoactive, Oftent
more than one type is at work on a given region, as when an area of the:
longue’s surface js persistently scratched by a sharp stwup of a tooth
(mechanical) with erosion of the epithelium aud eXposure of the unpro--
leeted tissues to irritants of hacteal and chemiieal types, The sine qua_
Hoteseems to be that the irritant shal} act coustantly or at short intervals,
over along period. There IS 1o agreement as o the fength of time the

1s required in ay friven case to praduce a caveer: it js comeeded that this
factor is a variahie one, and operates in association with other variables ‘
suelt as age, anatomic site and predisposition.  The irvitant, 100, must -

From the University of Western Ontario Medical Schooi.
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act sufficicatly strougly to produce an effect in the tissue hut not so
strongly as to cause 1otal necrosts of the tissue.

1o seams certain also that in most if not alt eases inunmation SUPer-
venes in the region undergoing exposure to the icritant. The inflanma-
tion s a reaction on the part of the tissues to the mjury accasioned by
the irritant. 1t may, theoretically at least, he regarded s protective in
nature, though the means sonietimes defeats the end, as in silicosis. Since
chronic inflammation is a well nigh inevitable and 1niversal concomitant
of chronic irriation, the one term has often heen used as SYNOIYVINOUS
with the other, and thus it is that chronic inflammation is regardad as

“the etiologic agent in priwary cancer of the lung, without any distine-
tion being mace hetween the fundamental irritating agent and the fissue
responses following its chronic action,  So widespread s this usawe
with regard to chronic inflanunation, indeed, that woe find it convenicut,
in the following pages, to discuss the alleped canses of Prniary cinicer
oi the lung vuder headings ui the patiiologic conditions, geuerally intlam-
matory in natuve, rather than ol the specifie jrritants. Commentators
have found it difficult, too, to distinguish hetween chrowic inanmation
per se and the hronie reparative process, and it would seem that the {wo
phenomena are so involved, one with the other, as o be practicaliy insepa-
rable. Thus, i7 we were accuraie, we should ascribe the growth of the
cancer 1o the hyperactive repaiv process, with its urge to increaset el
multiplication, reserving to chronic inflammation or (0 some other Tactor
the carcinogeniz influence which fivst sets a cell or cells on the cineerous
path.

Lt is our prrpose in this review 1o brang fovwand dat indicating that
the thesis that primary carcinomu of the lung &s due 1o chronic inflion-
matory changes in the luig is wnproved. We do not feel justtfied as
yet in denying ontright that chronie influnmition causes puluionary
cancer, but we aftirm that on the whole the evideuce now available does
nat warrant suchoan assumption. Even the earefully sclected, so-called
positive evidenze that is conmmonly regarded us supporting the thesis gy
by no mceans ur equivocal.

That chrone mflaumation shouid have heen implicated as the canse
of cancer is not surprising, for the two are often preseut in 1he smne
region. We would point out, however, that hecause primiary caneer of
the hung 1s not infrequently formd associated with chronic wilammatory
changes is no reason for assuming that it necessarily s dgie o these
changes,  Indeed this associztion no more justilies the conclusion that the
cancer 1s 5o cavsed than docs the circumstance of a man being fonnud near
the seenc of a crime establish bevond doubt that it was he who com-

mitted the critae. IHs presence at the scene may bave heen merely
fortuitous, Tt svems quite possible that ehronic inflammation often erands
i reltion o poimary cancer of the lung ax does the inoceit man at the
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stle of the erimes - Indeed, in many cases the inflauomatory changes are
neither e canse nor a chatce associate of the cancer but are its result.

Mareover, even il at some fnture thne adequate prool should be
fortheoming to show that in some cases chronie inflanuation or irtita-
ton is the extrinsie cause of pubionary caneer, such proof can he used

anby v omass data, nat inoindiviched cises. Phere are persons who
- P

" B . L .
present no-evidence whatever of chivonie itlavimatory disense of the
Iungs who nevertheless show development of cancer of {he lung, and, on

the orher band, there are pevsons whio, despite having sulfered from
tlnntory diseases of the Jungs fvr vears, wever have cancer of the
g Te s dapossible o sy of any ime case that had the chronie
mifanmiiiony change wot existed cancer of (e Jung womld wot have
developed,

ENVIRONMENT  AND JEREDITY N VHE ST00L0GY  0F  PRINARY
CANCER  GOi 7R LONG

Asowith all other cancers, the problenm of the origin of primary
cageer ol the o naturally divides itsel into twa aspects concerned with
£1) supposed praductive factors acting fram outside the hady and (2)
constitutional factors inherent in the hady and varyving with the patient
and paruendacly with the “strain”™ or Jine of deseent. These agencies
are clinrncrerized as envivenmental audd hereditary, respectivelv, The
environmental factors miay be subdivided into two categories : (1Y those
that wonld e encountered in the cotirse of ordinary living

which are
the varions chronic reitants commonly used o explatn human cancer,
and (2 those which have been dizcovered by inducing cancers in animals
through the experimental use of specifie chemical agrents, calied car-
cinogens. s anan is not used in the experinmental praduction of cancer,
all maligoant groawths arising in him must come wnder the heading of-
{1} twors nduced by the chronie Srritations of ordinary life or (2)
HHors arising on aceount of constitntion, These may be cousidered as
primare poles, or extremes, useful in our mental pracesses in the study -
af the cnses of cancer. Actoallv, the constitutional factor epters jnto -
every production of tumor, and the orly poizt which needs to be deter-
mined with reference to i s the extent to wihich it is participating i any
given case. So, 11 the environmental faetor s admitted, all tumors ave
of doal wriein,

Weshall now review hricily the sources of so-called chivonic jrritation
to determiue whit proof has heen hrovght forward 1o sustain the thesis
that chronic irvitation causes pulmonary cancer i man, A large number
of citatioms from the Nerature might Be made in support of the idea
that chvonie drritation, especially in the {fonm of chronic iullammatory
climge, is vesponsible for the genesis of prinacy cancer of the lung.
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These wounld be, i practically all cases. inerely opintons without any
valid hasis «f proof.  They might he encountererl with e equally large
pumber of statements questioning the role of chronic irritation m {he
causation of primary cineer ol the Jung. These, again, would he
apinions, for the most part, with nu proot to sustaim themy, They wondd
show two things, however: first, that the theory ol chronic irritation
has not been accepted without question and second, that the nerden of

proof should rest on those who assert that primary cances of the g in
man is causcd by chronic irritation ov inflammation.

ALLECED ENVIRONMENTAL CAUSES OF TRIMARY CANCRK
OF tIE HUMAN LUNG

Shmons - listed 2 number of supposed general causes of prinasy
prdmorary arcinoma in man, and in them he finds a comman factor,
niunely, chromic irritation. These alleged canses should Te ivided mto
two sections : (1) those capable of heing produced by puliionary cancer
(these are often found associated with such cancer hecanse they are
sometities the restlts of the presence of the caneer cither alnme or
combination with otber influences) (23 those which ave not capable of
being oproduced by cancer ¢ the dnng hut which might be fornd nsso-
ciated with “Cin the same patient in a varying pereentage of cases. 3With
cegard to group 1, i might well be that in some instances these con:litions
cnnt

have been present before the cancer ever started, aithongh they
pecessarily the canse of the cancer, while e oihiers ihese conditioms fuave
cesult of

not heen present until after the cancer stacted and e dir
the prowth of the tmmer. We shidl vow disciss the conditions which
betong ta wroup 1o They are chronic: bronehitis, pulmonasy abseess,
asthima, bronchicetasis, plorsy, cnuphiysema and condinons siolating
pmetmonia and influenza. The conditions Jisted o group 2 by Sumons *
are trawna, tuhereulosis, puneumonnconiosis, chalicosis, svphilis, voentgen
ioaditions, mhalation of dust {espectally from tarred rordz, smoke
vespeciadly il bearing chemical irritants, as ineertain of the industrics),
mator exheust fames aud war gas, various industrial and oceupiiionad
hazards i olving the breathing of hot ais {especially 1 hearing chewical
fmmes), tobacco smoke or the air of certain mines, such as those of
Sehneebery, Bohemia, which contiin not only iritant dusts but radio-

s efamds anad

new cheni sals are encountered, this secondd list of conditions whicly are

active subs ances as well o will he found that as indust

supposed cither rightly o wrongly to canse cancer ol the Tung will
merease.

Lot us seview first the course of development of 2 cancer of the Tnng,
so that we may see why the conditions in group 1 are so often found
associated with this malady,
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COURSE OF DEVELOPMENT OF TYPICATL. CANCER OF THE LUNG

Althorgsh vo one has followed the course of a cancer of the hng
from its onset o its full expression, the following outline is 7 rgarded as
probably accnrate: The epithelium i some loe tl region of the hronchus
undergoes o change which makes it “malignant” to the rest of the body.
At this pm,lt we are ot discussing what the vature of the change is, 0f
whether thig change is occasioned by farces inhereat in the cells or is
brought 2 hant hetextrinsic inflaences. The cells whose ability to differ-
entinte into normal eclls and Lo organize into normal tssue has been
wholiv or partly Tost sl vetain their ability to grow and do grow. The
crowth ar first s probably slow.  This is the heginning of the twmor. In
e the Tanior causes a narrowing of the bronchus, so that au ohstruction
1o airflow ensues, together witho a handicap to the normal | hronchial
climinative mcr‘lnm! am. This impairmest of function is followed by
degenerative changes in the part of the ling served by the involved
beonchus,  “Lhe irritation praduces o congh, oiten nonproductive at
firal, of cheonie character, which simulates that of chrouic bronchitis.
nfammatory changes i the mucons membrane llow the daning
Laek of the exerctions normally walted wway by the cilia or removed by
the pecistadtoid action of the hroncls or by coughing. T he cough grows
warse, and hlood-streaked sputu is produced.  When the abstruction 1o
the bronchis is complete, cither through blocking of the lumen by the
growth within or by pressure on the Lroncluts by the encircling qro\»tl
without, there 5s atelectasis in the lung bevond the point of obstruction.
This is Tollowal by bronchicetasis of the bronchi in the collapse area,
which ditute to make up for lost volime of lung.  Another eifeet of the
diminulion in volume of lung is cnmpensatory emphysema in the alveoll
of the surrounding lung tissie.  These hecome more dilated with cougli-
ing.  An asthmatic wheeze may develop o the narrowed bronchus heforc
it is completely obstructed.

F the center of the tumor hecomes infected and undergoes necrosis,
the patient may show an abscess of the lung with drainage of the pus
through the broncbus, 10 the tuwor grows extensively toward the
periphery of the ung befores it brealks down, the plenra becomes inflamed,
and plenral effusion results, The pus may ruptire inte the pleural
cavity, and the paticut may be operated on for empyema without the
cancer of 1he jung being recognized. The onset of the symptoms may be
acute and sinulate influenza or preumoniag or the onset may be gr radual,

and tubereulosis way be diagnosal. In any of these ,tq)s an erroncous
dingmosis iy be made, and the patient way later, when the cancer 15
disenvered, assume that thie “chronie | Bronehitis,” “influcnza,”’ “asthma”
or “tulicreuiosis” wi nch he was supposed to have was the canse of the
cancer. The physician sometimes aceepts at face value slatements to
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the effees that the paticut had chronic bronchitis for some tine hefore the
cancer was recognized and that the one was therefore the cuse of
the other,

The ~ourse of bronchiogenie eancer, as is probably true tor all other
cancers, can be divided into three periods: First, there is a0 *silent”
period, which dasts {roi the moment of the initial change of nnrmal
cells into cancer cells up (o the tine when syniptoms of sieh severity
begin that the patient assocides thenu with the oaset of his itlness, This
stage is appareotly the Toreest and is completely silent as fae as the

localized activities ave concerned {though syaptoms may he produced

from a metastasis in sowe other region) but may give rise to vagie
general symptoms. The second, or symptonatic, peviod s characterized
by the enset of symptoms, whick progress up to the time of the diagnosis
of cancer of the lung, or wntil death if the diagnosis is not made.
This period may he velatively buiel, enly a fow months, or al the most it
may be 1 dew years.  The third period is the “diagnosed” stage and is
usually the briefest; it is nonexisient if the dingnosis is not made.  In
most cases it lasts from the time of dingnosis ol cancee of the lung until
death, for relatively fow patients have been operated on and cured, even
ior a brief time,

It is evident, then, that because of the initial silent peviod there is
trouble 'n ascertaining whether any particular chrouic iflammatory
disease preceded the onset of the cancer of the Tung.  Thus bronehitis,
coming before the “diagnosed” period, is thought (o antedate the cancer.
although the cancer existed in the silent peviod before thie onset of
the Lrorchitis, The svptomatic period, before cancer of ihe lung s
recogoizxl, during which the patient mav have various pelmonary
syomptows, helps to coniuse cavse aud effect of cancer of the luge and
to make patient and physician alike interpret the symptoms procduced Iy
the cancer as svmptams of conditions giving rise 1o the gropwth. |

SPECIFIC SOCALLED  CAUVSATIVE  FACTORS OF CANEER
OF CTHE LUNG: GROLP 1

Cireiie Bronchitis—Chronic bronelitis has been looked on by sonw
writers s of importance in the etiology of cancer of the Jung heeanse
(1) it produces chronic inflanimation of the In'on(thi:q,lnuws:l and (27
it 1s found with some frequeney i the historics of patients with caneer
of the lag. What evidence is there (o support or 1o deny the asscrtion

that chrenie hronehitis plays a causaive role in pulmonary caneer? One
of the first arguments tat will occur to any ane is that hronehitis may
be generalized in distribution, while cancer of the g as localized. Vhe
mflammatory changes of bronchitis are widespread and reripheral as
well as contral, while cancer of the fune i lacatized and s wisnally bitar,
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I chiranic inthunmatory changes induee the eancer, why does not the

vancer originate diffusely over the hing®

Chronic hronehitis has 1o special predifection for the male sex, hut
cancer o the lung occurs about Tour times as often i males as i
femades. Howould seem, if chronie brancliitis is a major cause of cancer
of the Tung, that mew should be mneh greater sutlerers from hronchitis
than aire wonen, yet no sich preponderauce has been snentioned ju the
texts ou diseases of the lungs, and mnrtalyy statistics do nol show
more deadis 4 on®heonchitis in miades than i females,

Althongli it might he assimed that the repeucration of the hronelial
cpitheliun i chironic hronehitis would lead to cimeer of {he lung, we
must asko i there ds prool that it does so. First, is bronchitis followed
more olten by cancer of the Tung than not> Sccond, how many paticnts
with cancer of the lang give a hisiore of chronic hrouchitis that s of
such Tong dioation 1that it can Jegitmiately be Tooked on as baving ante-
daredd even dhe silent periad o the cancer's growth?  There are no
adeguate uswers o cither of these guesiions beeanse we do net know
how nany persons i the popmlation liave chronie hronehitis and we bave
e dea of vy fong the silent periel can bes Sinee most takers of
chireal Tastorics content themseives with stating that the patient had
complainicd of chronie hronehitis, Fualing (o give the time during which
the hronehitiz existed, we cimot place mueh relinnee on reports i which
itis merely stated that a certiin percentage of patients with cancer of the
g lave had branchitis,  Wiest, we should have to exclude ail those
in whom bronchitis probably followed instead of antedated (be sitent
peried of the prdmouary cancer.

Siee we know that cancer in generad is slow growing, and that in
men who have worked in the Schinecherg mines cancer of the lung may
develop from ety twenty-seven vears after they have been pensioned
ofl fram work in the mines, we should prohably have to allow 2 mininnm
of at Jeast 1o yvears hefore the cancer was diaguosed as the period
doving which it was probably present in the silent stage. Therefore, all
paticnts with cnueer of the lung in wham chronie branchitis started within

the dast ten years Defore the dingnosis of cancer of the hing was made

should be exclided as most prohably heing paticnts in whon the cough
was cither the result of the tumor or coexistent with if though not
actually caused by it Those who had a history of cough for move than
ten years might possibly be Jooked on as patients in whom the cough

anfedated the cancer, although this wounld not mevitably e so. Second,

we shauld then compare the latter group of paticits with the peneral
popikation in regard o the incidence of chironie hrouchitis, 17 10 per
cent of the populittion past 40 have a history of clronie bhronehitis. we
need not e surprised iF 10 per cent of patients with cancer of the long

.
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fore, bronchiectasis is ehways an accompaniment of a benign tumor of
the lny ol any, duradion, according to Wessler and Robin®

It iy e, of course, that a patient whoe has had brouchiectasis due
to some other cause may subscquently have cancer of the lung. In
stich a case the hronchicetasis preceded but did not necessarily cause
the cancer,  Many patients have hronchicctasis who never have cancer
of the lune ¢ indeed, Graham, Siuger and Ballon 7 stated that in patients
in whostthasprimary lesion is bronehicetasis “it is striking that there.

re It few exaniples of carcinoma which have developed in a bron-
chicetatie dilatation.”

Lint] the proponents of the idea that the chremic inflarumation caused
Iiv brouehicetasis induees cancer of the Jung can chow that hrouchicctasis
which preceded the onsct of the coneer is followed by cancer in the
inflmmatory zone of the wall of the hronchiectatic cavity in a percent-
agre of cases which is significantly higher than the percentage of cases
of cancer of the g iu the popatation of the same age and sex dis-
tribution shich is without bronchicetatic cavitics, we may conciude that
no reloiion las been demonstrated betweeen the chronie iflonwinatory
changes occrring i bronclticetasis and pulnoiary caticer.

Asthing, Astlma, altbough not primarily inflammatory in nature, ’
may induee chronie Thickening of the mucosa as well as of the muscle
coats. Tt has been advanced by some authors as one of the causative
acents i caneer of the Jung, As i the case of the two conditions just
discussed, asthmatic symptoms nay result from the presence of a pril-
moniry cancer, and so a bistory of asthia preceding the diagnosis of
the eancer cumot be accepted as evidence that asthma caused the cancer.
On the other band, triue asthma of fong duration may be found in per-
soms i whom cancer of the Jung later develops, and, again, this need
not fply a cansal velation between the two conditions unless cancer
of the Jung ean be fomud i persons with chronic asthima in far greater
propottion than in the general population.  Again, we bave no idea of
the true incidence of asthma which antedates cancer of the lung in
patients with (s form of cancer. since publications bused on the-
clinical histories give for the most part merely a statement that asthma
occurred ina certiin percentage of cases of cancer of the lung without
giving avy iden of the length of time during which the asthma lad
existod before the cancer was dingnosed.

Frotn cases reported in the literatnre it seems that on the average
abont 7 per cent of patients with ecancer of the lung had a history of
asthioa, Therefore, even if asthma is Tooked on as conttibnting to the

€. Wessier, P, sl Robin, G B A T0AD Sco 183:164, 1032

7. Grabam, 1. A Singer, 1. F, oot Balton, L Co Sorgical Discases of the
Chest, Philadeiphya, Tea & Fehiger, 1033, p, 815,
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predispase to caneer of the Tuang 1s that their presence actually antedat-
g the probable time of, onset ot the tuwmor is found in significantly
Digher percentages of patients with cancer ot the lung than of those
without caneer of the Tang when the two groups are kept comparable
s 1o age, sex, ad adustrial accupation where there 15 the shghtest sus-
picion that such occupitlion might be a cause ol pulmetary caneer,

We have shows hat such evidence has not been advanced for any
one ol the aforamenggned  conditions heeanse there has heen little
attempt {0 separate the patients with cancer ol the lung mto two groups,
those in whom (he pulmonary conditions were result of the presence of
he Lamor or al least were initiated after the tumor had started to grow,
andd hose i whom the conditioas might legitimately he interpreted as
Naving antedated the cancer. There also bas heen little attempt on the
part ol those wha affirin (hat these conditions predispose to cancer of
the lung to ascevtain the incidence of these conditions i the general
population of the sime age atd sex as the group wilh cieer of the g,
The opmions advanced by the supporters of the idea that these chronic
primonary cotditions cause caneer of the lung have largely been based
on the finditg of these eonditions i an appreciable numiber of patients
with capcer of the lung, without regard to their incidence n the general
popsdation, We Tave shown that no single one of these conditious
has been prosed 1o be the eanse of cancer of (he kg, Tlhe addition of
@ number of sneertaintios may ke a larger nmnber, hut i does not
adid to thie accuracy of the resnit. 1 nove «f these has been shown to
ciuse cancer of the kg, the sus total of them has et been shown
o cse cancer of the hang, nor has the common factor resident in
theny, chronic irritadion, heen shown o be condocive tn the formation
of tumors of the lung,

LROUP 1

We now furn to the second group of so-called chronic irritations
fisted Dy Simens * which are looked onas causing cancer of the Tung
Dut which are not symptoms ol the disease e, although in some
fnstances they may simulate some of these conditinns.

Inflnenza.—In a search for previous infections of the lung which
might explin the origin of primary pulmenary cncey and especially
its apparently great mercase since 1920, workers have suggested that
influenza might e a major factor.  Askanazy,* Wintermitz, Wason
and McNamara ' and others fornd metaplasia in the bronchial epithelinm
following influenza which i somie cases was almost indistinguishable
from madignant growth. There is no proof that the epithehial metaplasia

10. Askanazy, M.o Centralbl. f allie. Path, v path. Anat, 30:443, 1919,
IR Winternitz, M, €.; Wason, . M., und McNamara, ¥ P
4 Tnflnenza, New Tlhaven, Conn., Yale University Press, 1020
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following wfluenza went un (o cancer onuadion, since carcinomua, of
the Tung bas developed m enly a very small pare of the population who
had inflaenza in 1918 owd recovered. In patients who had snfhaenza
and whe have sioce died of seme other discase there hag beere no higher
mcidenee of cancerons change an the lungs than i patents who have
dicd without having had sotuenza, LVhus, il 20 pee cent of the popula-
vou nov at the ages of 40 (o 50 had m8aenza i the period from 1918
to 1920, ane would expeet to fimd that 50 per cont of the patients with
cancer ¢f the lung who are now hetween the ages of 40 and 30 would
give o atstory of having had nfluenza, Before one may attribute to
wfluenza i part an the cavsatton of cancer of ihe lung it will bave to
be shown that mfluenza has ocowrved ina far greater number of persons
with canicer of the lung thin in per=ons not having cancer of the lung,
and even theu there would be 1o conclusive proof that a short attack
of influcnza, lasting but a few weeks, could produce siieh Tasting changes
as 1o iutiate a pulmoniry cancer. Fven with specilic carcinogenic
agents, whose effect has been defmitely demonstrated, a sinple applica:
von or repeated applications for a short time do not wsually resule in
cancer; o be cflicetive, they must be applicd frequently and over a long
peviod o mast he utroduced inta the hody in such a way that their
cffeet 1s continnous,

Other wrguwents agonst the role of mfluenza i causivg cancer of
the Junyr are as follows:  Influenza is gencralized ) cancev of ihe Jung
15 localzed.  Tufluenza affects both sexes cqually; cancer of the lang
predominates in the wale sex. The ncrease in cocer of (he Jung hegan
to be neted i some countries hefore the 1918 epidemic of intlucnza,

Finzlly, it must he remembered that cancer of the by may begin
s synmtomatic peviod as an attack simulating influenza fram which the
patient does not completely yeecover, There is fever, Lkesitude, cough
and ther a long-dragred-out partial recovery. The patient savs that he
had an attack of nfluenza, but what actually happened wis that lis
pulmonary cancer began (o show atsell with vespivatory sympioms that
sinulated e onflnenzal atinck. Therefore, hefore decidinge that a his-
oy o influcnza in a patient with cancer ol the Tang i< indicuive that
nflucnza is a causafive ageot, ote st be sure, as with the other dis.
cases discussed, that the discase was true influcnza and that at ante-
dited ot probably antedated the onset af the cancer_is o there shaould

r . e <3
have been @ periad of at least ten vears between the inftuenza and the

diagnosis of cancer. Fven that sight he toa short actime, but anything
under toal 1s almost certain to be too brief an interval,

An average denved from nuerons servies of eases of cancer of the
lung reported e the Titerature shows that i 12,4 per cent the patics
gave @ ustory of previous attacks of influenza, some of which may have
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heen results of the presence of the cancer rather than the cruse, Kerley ¥
found that althougly the influenza epidemic had heen particularly severe
in fectand, theve had Deen no great increase i the incidence of pul-
monary tumor there, Boyd il ™ coud Maxwell and Nichelson,’
among ofhers, have felt that influenza probably does not play any role

in caneer of the lung, Until it can be shown that trie influenza ante-

dating the diagfBsisPol cancer of the lung by ten years or more occurs

in the bistory of patients with pulmovary cancer more often than in

the history of patients without pulinanary cancer one cannot accept
infliuenza as having been proved to he an agent in procucing primary
prlmonary eareinnma,

Tubercwlosis - 1f chronic inflammatory changes are looked on as
a-possible or even a probable source of cancer of (he Tung, it is natural
that tuberentosts should have heen regarded as an etinlogic agent because
of 115 chronicity.  Kwing ' felt that tuherculnsis was associated with
cancer of the lang undaly frequently, bhur practically @l otlier workers
have felt that theve was @ very infreqnent association hetween the two
conditions. Unless tobereulosis and cancer of the lung are mutually
exclosive, one shonld find ahout the saine proportion of puimonary can-

cers i persons dyving of tubereulosis {provided, of course, that the two
groups compared ave kept constant i vegard to age and sex) as one
finds in-a population not dying of tubereulosis. The necessity of the
proviso s at onee apparent, since the lighest absolute number of deaths
rom tuberenfosis is usually anong the yotge, and amaony females. One
Inds, tor example, in Canadian data {for 1936 that 1 of every & men
who died hetween the ages of 40 and 41 died of pulmonary tubereulosis.
Let us assume that all of these had whereulosis and that none had a
cancer of the lung erroncously diagnosed,  Also 1 of every 100 men whe
died at the smne age died of recoguized cancer of the leng, One would
expeel, without any significance being atiached to the finding, that 1
ol every 8 men dying of pulmonary cancer hetween the ages of 40 and
A1 would alse have active tubercalosis, wnd that 1 of every 100 men
dying between the ages of 40 and 44 with tuberculosis wonld also have
cancer of the huog,

Chiard 1% stated that from 3 o 12 per cont of patients with cancer of
the g lave active (mbeveudosis,  These figures deal with men of all
ages dying of tuntor of the Jung, Again itlustrating from Canadian data
and taking ouly vien dying after the age of 40, since pulmonary tumor

2 Nerley, 0 )0 Bt [L Radiol, 30:333, 1925,

13 Boyd, Woo Canad, M. AL T 23:210, 1930,

4O H0, R A Bdindwreh WM. ], 41:320, 1934,

15 Yiwing, J.: Neoplastic Disenses, ed. 3, Philadelphia, W. 3. Saunders Com-
pany, 1928,

16, Chiari, IT.: Nlin, Wehnselie, 47:183, 1933,
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s orelateely uncommon hefore that age, we hind (hat approsimaiely 3.3
percent of men dying 1936 in Canada dicd oi what was diagnosed
as pulninary tuberculonis, iy probably represents the minine esti-
mate of nen dying with active tubereulosis i Canada in thar years On
that bass we shoyl expeet approximately 3.3 per cent oi sades dying
ol cance:r of the hing after 40 1o show in addition o (he cancer, active
tubereulosis, a tigyre agrrecing with Chiari's ™ daga, I countries in
which tirere is far miore wbercalosis tan in Canaca the proportion of
patients lying of cancer of the Tung who have active tubereilosis, in
addivion, will he far igher than 3.3 per cont @ i countries i which the

tubereulisis rate is lower, the proportion will he under 3.3 per cent.

Tt s “ound on exanioing the records of those persons with pulio.
nary cancer who showed active tihereulosis of 1he lungs at auatopsy that
the cancee did not grow  the wall of e tuberculons cvity, where the
mtlasmnatory changes were taking place, in the magarity of fnstances,
The wiberenlosis was more often found in (he lung opposite 16 the one
wm which the cancer developed than in the sane gz, i one can Judye
from the =eports in which the sites of the two discases were wiven i the
atepsy protocal. O F he disense Was present in the synwe ling, 1o
was notia the same lohe,  Fyven if the-two processes are found m the
smwe pare of the lung, which s apparendy ravely the case, (his =hll
might he due (o chanee association. Mot authors, including Soyd, 1
Maxwell ol Nicholson® Chiarj,'» Fook s LR, Flisted and il
w7 oaad others, have expressed the apinion that there camor he
demanstrsted any causative influence on the Pt ol taberenloxis i [ro-
ducing ciracer of (he g, Fried ™ spid s g i ol anterest that the
eeearrence of tubereulosis and of cancer i the same levson or o the
SN orza i vavely ween ot neeropsy” This observation taden together
with the Frequency of tuherculosis in the general populadion Teads one
torconcinde tat tubereglosis does it predispose to cancer of i he Juny,

Luctinonio -~ The apset of cineer of the Jung miy sinlage e
Mo, so that the patient may give g history of poctmonia, which he
thinks war the cause of
pattiont e

thie palmonary wmer, O e other Dand, the

“have had true Imetiioa, cither aredating the ilen period
of antedating the svmpionatic peviad of the cancer. withious there being
Ay associition Lelween e (wo, SHee puetimonia s by o means
trcomiman disease, one wonkd expect 1o i apreat m:ﬁ{\_\‘ e popi-
rtion who have Prewnoni vl reenvered therefore e would
expect o fod an erqual prreentige of patients with eancer of the Ly
who have had pacimenia

Wil iere being any stptficance in (e

Husto 1 EL ang Belimann, G0 Avrg Patli ef micraiind. Seapdieee, 141 1),

Fried. s p 17,
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fact, Thoe in Canada, 5 per cent of the men dying after the age of 40
i 1936 dicd of preamonia, For every man that died there were prob-
ably 3 pwen who recovered, sinee the mortality vate in preuniunia s or
was af (it tme abont 23 per cent. Therelore we can assume that
anothier 13 per cent of men dying at that age had had the disease at
some carlier date It had recovered and died of semething else. There-
fore we shoutd not be surprised to fiond that aboui 13 per cent of patients
with prlngini dvcancer give a history of taving had - true phedionia.
The pretmoni moav hive oecurred in die same fobe in which the cancer
wits fo develop or had abready developed, or it may have oceurred in
(different obe or on the apposite side, as was the case with the patient
reported by Grahany and Smger,’?

As {0 the tucidence of the history of pictanauiic in cases of caneer of
the ung, we Gnd the following data: Parish ™ fouud this history in 1
of 32 cases s Madz S in 182 per cent of 138 cases THIL™ in 10 of 107
cises s Maxawwell and Nicholson, in 7 of 100 cases. These are the figures
wee shonddd cxpect if prewntonia ftas ne relation whatever to the produc-
ton of cancer af the hing,

Hoar Gassing. -1t is 1ot to e wondered at that war passing has
Beer suppested as a possthic canse of pulmuonary cancer 11 s0Me Cases,
There would seem to be only twa possible ways in which war gas might
catise caucer of the fungs (1) by a direct carcinagenie effect, i which
case it wonld probably have to Le applied repestedly in small doses over
a dong period, stoee afew exposttes would probably not induce cancer;
.21 by the production ol a cheonie inflammatory condition in the lung
that would he carcinogenic. The first asswmption carries little weight,
ecause 11 has not been shown that war mases have a specific carcinogenic
effect and because there is no history of munerons repeated applications
of theny; the seeond reason is also without much value, sinee we have
fonmd that nore of the chironic nflannnatocy or degenerative conditions
which war gases caused, such as chrouie hronelittis, aophyseina, asthna,
activitted pulmonary tuberenlosis and puhuonary fibrosis, can reasonably
he linked with the development ol caeer of the lung,

From data supplicd by Matz® and by Stetn and Joshin *= on United
States Veterans of the Workd War we see that, of 1o men with cancer
of the Tnig. 80 or B8 per cent, gave a history of having been gassed in
U war, Maxweld and Nicholsen ' feund b men from amony about

75 to 80 the age tange of World War verernns wha had histories of

Daving heen gassed i the war and who also had jlmonary caneer,

19, Geabam, 150 AL awl Singer, [0 T0AC M AL R0L137T, 1933,
20, Parish, T, N Prachitiones 125324, 1930,
21, Mate, B0 DLt T0ADMOAL IR 2080, TU8R,

-

220 Stene. | wod Josting 1. 1. Semr, Gynees & Ohst, 66:4902, 1938,
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They held that war gassing Las wo roje it catsing eancer ot G Tung.

In order ‘o cvaluate adequately the possible role ol wiy o dng i the

production of cancer ol the ung we need 1o knise the iollowing facts:
VWhat is the mmber of Workd War veterans livings at the present tine?
What pereentage of these were gissed it the war?  Tn what number of
World War veleraus has caucer of the hang developed up to the present ?
What pereentage of these were passed in the war? s, the percentage
of passed men significandy ligher in the group with caneer of the Jung
than in Ui group without cancer of the Jung? Vo these questions we
have 1o exact answers, but we have the foltowing data s Approximately
4,750,000 men were accepted by local deaft boards,  OF these, 74000K)

Swere rejected at camps heeause of physical and mental defects. About

87 000 ¢ed of war injurics and discase, jeaving approximately 3.023.000
wen who survived the war,  Of these, about 75000 hid heen gassed
and had survived. These figures ave faken from the Milttary Surgeonr,
of Octeber 193620 and from Matz's ! article on war pases. hus
about 12 per cent of the enlisied men were oassed e sviveds B
he deats rate in the ensuing veas has been about erual in the gasserd
andd nongassed groups, we shoukd expect that abont 1.9 per cent of the
SUTVIVINg veterans have heen gassedd. 1 the death rate haes heen ditfer
ential in the twe groups, that figure will he higher 1§ the passed seterans
have not died in such great numbers, and lower if thew have died
farger nambers than the vest of the veterans.

Stein and Jostin # reported (hat of 164 veterans with cancer of the
hing. 4.8 per cent gave a histary of having been gassed, This would
appear 0 he two amd a hatl times the propuortion of passed men o the
veterans' proup i general, Put il we ealeulate what departurve from
the average percentage of gassed men one might expect i so soall o
saniple of veterans s a group of 16+ we find that, on the one hand, no
gassed men might be found, and, on the other, as many as 4.1 per cent
might bave been gassed without there heiyge any causal relation hetween
the gassing and the cancer. Therefore the 4.8 per cent found s not
far removed from the 41 per cent expected, owing 1o varintions v
sampler of velerans, and we can conclude tliat the difference is nol
enough to suggest that the gassing played any part in the production of
cancer.  Mareover, even if gassing were conceded to have induced vancer
of the ‘ung it some veterans, it would be ohviens that most such cancers

develgped in veterans without previous gassing GR5. gty cent) and

Aso that i most of the men who were gassed caneer of the Tung has
not develuped—i. e, this lesion has appearcd in only several hundred
among a possible seventy-Ave thousand.

23 oriMith, C0 ML ML Swrpeen 7:2510, 1930
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Occupations tn Relation Lo Privary Cancer of the Lang.-—Although
many attempts haverbeen made ta link the occupation of the patient
with his pulmonary cancer, these attempts have heen ansuccessful with
the sole exception of the pulmonary cancer which occurs in the miners
of Schuecherg and Joachimsthal, in Bobentia, the incidence of whicl is
so high in comparison with that of cancer of the lung in other places
atel so high it}er‘glnnyrn'irinu with the incidence among the peighbors who
are not working in the mines that there seems (o he Bttle doubt that this
ocenpation is strongly prodactive of cancer of the lung. Tt is still o
dispited poist s to what the carcitogenic agent is in these mines.
Arsenic, radivactive emantions aud aiv-hovne malds present in the
wites have beens smphieated.

Outdonr oceupations in whicli dost ix inhaled have been thought
1o he represented unduly amenyg the patients with pulmonary cancer
{ Puagedd *0y 5 medonr secupations Iive een foaod (o he I‘(!})l‘(:.\‘cllll.?d n
undue munhers (Bonser ), Industrial hazavds ( Sehachter 2, labor-
g jobs (Brackbank 20, chrommnun dust ¢ Alswens, Banke and Jonas #),
iron axide i sitica dust rather than the siliea wselt ¢ Camphell #°, silica
dust {Andersoese and Dibic ™5 Dible 0 Kotz ), metal grinding,
expostive 1o coal s i the atr or to oconl ar oon the skin, and
the preparation aned side of toliceo cthe Kenmaways %) have all been
Lrowght Jorward as possible causes of cancer of the Tung. Inoall such
instanees the occupation given at the time the dingnosis of cancer 38
wade iy ol have heen the ocenpation of the patient at the time his
cancer developed, perhaps twenty ot twentv-hive vears hefore, More-
over, one must always take o cansideration the district {rom which
the datic were deawn, Ths, v an agricnitural disteiet practically all the
priivonary cancers will he found i Gomers, jost as wilk wost ol thie
gastvie cineers and most of the cheoie nephritis, I a district where

mining is the sole occapation maost of the pulmoiary caneers will be
ominers, In districts where every one s working iu tebacco, all
the pulmanary cancers will e in tobacco workers, and so o, For any
one dlisteict, the eifect of vecupation must he determined by fiuding the
perecntage of mindes of certiin ages working in that oceupation who

24 Dugaid, 1. G Linweer 22101, 1927,
5. Ponser, Goo Moo )0 Hag, 280340, 19200 33208, 1934,
200 Schaehter, Moo ) de méd. de Paris 82:700,0 19320 whstracted, Am. ],
Cancer 1821565, 1033,
27, Prockbank, W Quact, J. Med, £:32, 1032,
280 Alwens, Wo Banke, 12, 1, and Jonas, W Klin, Wehasehr, 1831884, 1936,
20. Caophell, oA Brig ML 10735, 1038
30 Aawderson, O 8., and Dible, Jo 100 T Hyve, 38:185, 1938,
L Dilte, 1L FE Tancet 2:982, 1934,
32, Klotz, M.: Amo ], Cancer 35:38, 1930,
A Kennaway, M. N aod Kenvaway, 11 T ilvy, 34’;:_’3!‘1, 1936,
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have pulmocary cancers, as compared with (he percentage of miades of
the same ages not in that industry who have such cancers, € e must ol
compare the incidence of cancer of the Tung in middle-aged audes waork-
ing i wmines with the incidence of caneer of (he lune o @l the vest of
the villagees males and females, of afl ages. One must 1wy o keep the
two populati ms compired as constant as possible with respect to all
factors with Hue exception, nanely, the fictor heing investigated. “Ilins
i one s atlenipting 1o ascertain the possible effeet of dusty ocenpations
ow the incrdence of pulmonary cancer, one must be sure that one deals
with all those exposed to the same Lype of dustc on the one haud, and
with those who do not meet that dust, on the other. Also, the distri-
hutions of the groups compared must be the same as (o age and sex
Third, those exposed to the dust must not be lllt’cilll" some other fuim'
which might also the oretically e productive of pul monary cancer, for
example tobacco smoke.  Fven these simiple rules arve seldom (oilowed
n ascertamirg the role of any occupation v determining the onset of
cancer of the ]nnw

(a) Siliensis: Beciuse ol the filwosis which oecurs i the hanes
of persons aBected with silicosis, it has boen sugpested that this oy
have a role 1o play in producing caneer of the long. The changes
induced by silicosis are in the conneetive Gssne rather than i ihe
epithclium of the bhronchus, and so it 5s rot probable tha silica will
prove to be carciogenic,
pulmonary cancer, aind no evidence of it was fomnd, although silicosis
isovery conmon i his district (Jeva, Germanv)y. That e el
changes the whole aspect ol the hndmg. Had silicosis heen vare in lis

Silicosis was carclufly Tooked For by Herblinger ® in 30 cases of

district, his fatlure o Gnd 0 would have fiven oo dndication of any
passible lack of relation Detween the two, LY found o relition
between silicosis and cancer of the g in s cases or inveviewing
the bteratare. 11 the cases of pulmonary cancer ave in a distiict where
there i a high dncidence of silicosis, we should find the (wes ocenTring
together with some frequency il the eases are in a district whiere there
s little silicosis, we should expeet 1lic two conditions to be ssocined
sebdom at thoyv are not cousally velated. That the conclusions drivwn
frome the incilence of these Two diseases must he carcfulh vafitralled
stadstically is pointed vut in an editorial in the Briiish Vedical Jovyial
- a discussion of the cases of Anderson and Dible® Phese anmthaory
fornd a Iigh silica content in 12 of (ieir 70 cases of pulonary eaneer,

as compared with 48 cases used as coutrols, The editorial points ot
3% Berhbinger, W0 AT, K. 27:1337, 1931 abstracted, A, I Cancer 46
839, 1932,
33, Sidicosis and Pulmonary Chrcinona, editorial, Breit ML 10 20411, (ugs,
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S even if their conelusion i= correet, that sitica plays a role in causing

pulmonary cancer, the concluston is ot justihied by the material they
hic, 1t goes on t6gay that such a conchision would be justiied only i
there were a series of almost 3,000 contrals, this ligure heing based on the
incidence of primary cancer af the lung in the general population.
Klotz * found pudmonary cancer in 3 per cent ol his scries of 50

cascs 6 silicosis, as contrasted with 117 per cent of 4,500 “un:

artopsics whieh e used s controls.  The latter group of autopsies were
apparently on patients of 15 years and upward, as it did not include
e autopsies of the pediatric service.  The objection to couclusions
Lased on such naterial is this:  In using unscelected antopsies, perhaps
1o obtain a so-catled ramdom sample, the cantrol miterial was most
dissimilar from the cases of sificosis under veview.  Among the subjects
of unselected autopsies would he a large vumber of females, while the
patients with silicosis would he entirely or almost entirely  males.
Caneer of the fung s most frequent i mades: therefore one would

expreel to find more cases of cancer of the lung among patients with
silicosis than among the subjects of autnpsics in general merely on

the

hasis of uncqual sex distribution.  Again, the patients with silicosis are
for the most part 1o the middle age gronp or old aee group, for it takes
vears for siticosis to develop, Cancer of the tung s most frequent
alter 40, The subjects of unseleeted antopsies will include many padients
e age groups well below -0, an age at which cancer of the Jung is
furequent. On the basis of age distribution we should expeet to find
more cases of cancer of the lang amang paticuts with silicosis than among
nnselected sibjects of autopsies. Finally, there will Te variations in the

percentige of cases of pulmonary caneer from group 1o groip of autopsy

cases, even whien these groups are standavdized for age and =ex these
variations are attributable merely to the difference in samples of the

population t; each case.

£y be tiat Kiotz's # conclusions are corvect aned thar pulimonary

caneer s more frequent among patients with silicnsis than among 2

croup sinilar i age and sex but without silicosis, But we must reject

his conclosions as unsouud nutil he has compared his silicotic paticuts
i

with o group of men of the same aye distribution as the paients with
ailicosis and made due allowanee for possible variations between different

smnples of the population,
(by Ashestosist Few

cases of ashestosis associated with primary

cavcer of the lung liave been reported (Fgbert andl Geiger; * Hornig *7).
Here again we should expeet to find the two condlitions associated in
thee e peison i sonie: cases, on chance distribution alone.  Since

’

36, Fobert, 1, 5. and Geiger, A Joo Ame Rev, Tabere, 34: 143, 1936,
7o 1ormig, 150 Ztschr, § Krebsforseh, 471281, 1938
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ashestasis aecurs inowen of micdkdle age, cancer of the fung may he found
in these patients i a higher pereentigre i o the general population,
b we have no proof that it is found in greater percentage when a group
of men of similar age from the geacral population is used as the
standard,  The erincisim that was made with respect (o Klotz's data
on siticosis may be made alse of the dida of Tyneh and Snith Jovnch
an:l Smith have veported that in 2308 consecunive necropsies over a
prriod of Lwelve years cancer ol the Tung was found seven Umes, an
iadence of 0.3 pev cent. I the 33 cases of ashestosis, v sonse of which
the lesions were very mild, eancer of the dung was Jound twice, an
incidence ol 8.7 per cent. Are these values signsticant, they asked,
or 18 the sample of cases too small?  Before such fignres can be of any
vicue, they must seleet from thar 23403 consecutive vieeropsy records
oy those on mades, sinee their 35 cases of abestosis duubtiess all relate
to males. They must then seleet from these records an males only those
o males o the age range of the mades with ashestosis. When this is
dene, it will be caster to decrde whether the inctdence of pubmonary
cancer s ngher mnong paticnts with asbestosis thim i s minong those
without ashestosts,

(¢) Pneumonnconiosis: Other dusts hesides silicn ave saidl o canse
cancer ¢f the haig, There may be muech or ditle dust, depending on
the occupations of the patients with cancer of the iy and on the distret
i which they live; vuval patients will have dittle coal pgment, while
residents of industriad cities ke Paashargh will all have a great deal
Scutlt African minevs have a high incidence of pnenmonoconiosis Tt
a low ncidence of cancer of (he hung® Vorwadd and Kare ® examined
the records of 15,887 persons who lad long been exposed (o dusty
armospheres and found that only 3 of them bad cancer of the Tang, e
stited that the dust must be carcinegenic before its presence will fuduce

cancer of the Tang, Arkin and Waguer ** and Berbinger #¢ both fourxd

pueumonoconiosis rare in their serics of cases of pulmonary carcinoma.

() Tarred Roads: Dusts and emavations from tarred roads have
hean said to be vesponsible {for the inerease of polinenary cancer noted
i the last two decades (Campbell *1) ) har workers in Russia, where
tarred roads are few, have noted the same mcrease mocancer of the

Jung as has occurred incother comtries, Hlusted '™ i Denmark, found
that patients with primary cancer of the Tung Bar®®ihy about e same
proportion front avens where fhere were no tarved roads as from arcas

8, Taynch, KoM and Smith, WA A [ Cancer 36:507, 1030,

39, Vorwald, AL [ and Karr, )W Amy B Path, 14209, 1038

A0 Arian, AL and Wagner, 1 H 00 10 A N AL 06387 19,

AU Capleeil, 10 A Lancet 12233, 19840 1 Tndust, Blve, & Toscol, 180449,
1537,
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where turing had heen carried ot Boyd ' found no evidence that
farring had played any role i his 14 cases. Valace 2 pointed out that
the conclusions whiels Campbell ' yeached as to the efficacy of this type
of dust in causing cancer of the hing swere based on the reactions ol mice,
which preuee a“high number of "porttancous pulimonary cancers, and -
that what might le carcinogenic for mice necd not e so for men. We
may covclude that there is no demonstrable prool at present that any
form of dust has any role in producing cancer of the lung, for it has not
been demonstrated  (hat plewmonocaniosis is present in the lungs of
pationts \t'\‘,rllh prlouary cancer i any hgher proportion than in a
u-1'1‘1‘51nn‘]"(‘ling;’ztffrmq) of the general popdation.

Other agents, such oy roentgen ravs, tolaceo smoke and motor
exbiunt faes, have heen suggested as possible causes. The suggestion:
hat roentgen ravs are o cnuse i almost ahaurd, for the probabilities
e that only 4 small pereentage of those iy wham cancer of the lungs
has developed ever had (heir chest under voentgen rays before they came
for dingissis of their cancer. Motor mechanies working in garages
where there s an abundance of exhaast fimmes are said to show no higher
ircidence of primonary cancer than {he generd population, wnd Camp-
Belb ™ wiaaed i exhinusy gases drom internal combustion engines (o
nol ervise PWimonary cancer i omice. Toleco stoke might be one
factor i the increase of palmonary cand® THe Rall s one which
perndis long -continued apphcation of the soke 1o the bronchiai
PCOSA T T or At least was, a habiy more prevadent smong men;;
there are two possible agents wlieh might prove (o he cancer producing,
mameive heat and the derivatives of ibacco. There are those who
pomt out thit e ercase i the consuiption of tohacco paradlels the
inerease in the incidence of pulmonary cancer, This may or may not
bave significance, I tobacen is A factor, it mudt be proved that deriva-
tives of talaceo are carctogenic ar (hat {he repeated application of
heated smoke is comdieive o cancer. MeNallv ¥ siued 1hat the tar
N Clparet snoke containg enougli chemieyl riants o account for the
MCTCse i cancer of (e hung. Rotfo * foung ameng - group of 3,000
cancerouns watien 42 wha exhibived cancer in what he ealled the “smoke
streans,” mumely, 1he lips, tongue, jaws, rvnx and pharynx.  All of
dicse wonten were heivy smokers. ie found that the products of
burit tohaceo prodiced carcinama when painied on rabbit cars, aml

fie fevls thot there are probably many aromatic substanees iu tohacco

that are carcinogenic, 11 tinelings are SUEEestive,

But the fuerense

AL Nalidde, NV Gired in Carcinogenesis i e
o320, 1034

AL Cangpbedl, 1A - 1 b Exper. Path, 17 14, 1430,

ALOMeNGEY WL A JL Caneer 16:1502, 9.2

]

A3 Roite, VoA - Pientsebe med. Wehnselr, 63: 1207, Ju3s,

Lunn, Amotations, Tureet
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e cancer o) the lung should he puch preater wnong females than anongy
males, since smoking has ioereased amang woen far maore rapidly in
the Jast two decades than it has Ao men. Data pubiishned by the
AMetropolitan Life osurance Company ** show that the jucidence is not
sreater wunng females. The rages among the industrigl posicyholders
of 45t 74 vears of age show that in 1917 1he vate for pulmosary
cancer aweng females was 2.5 per hudred theusand. This rose 1 &
pec hundred thovsand iy 1938, an jnerease of 220 pes cent. The rate
for cancer of the g in males rose in the same period from 3.2 to almost
23 pee hanilved thousaid, an inerease of move than GOO per cent. Their
conclusion s thay it appears doubtiul that stuoking is a factor in causing
cancer of the lung.

Controllzd abservations over aclonger pevied arve neeessary {ooseltje
this point. Tovestigators nust nog restcontent with hnding that o ligh
pereestage ol patients with puinicnary cancer are {ohaceo stiolers
ey must find that the pereenttage of smaokers sa this LYoup s sig-
nificantly higher than that in the seseral population of a simglar HYY
and sex disribution,

When we review all the theories on the cause of pplmonary cancer,
we ind that not one suppozed cause his been prozed 1o he aveal cause
and that nene of (he alleged causes has been mvestigated with suffi-
cient statistical accuracy 1o enable the ohserver to Pass an opinion carry-
ng any weizhi. No one cause, no s of causes, no common faclor
in them, namely, chronic irritation through inflammmation of he hiron-
<hind mocasz, has been demonstrated o occtr with any greater frequency
in patients with cancer of the lung tha in a group from the general

Population ol comparable age and sex distribation at a time sufficient]y
long belore 1he onset of the cancer that it may be interpeeted as ange-
dating this rather than todlowing it. Natnrally, any condition which
i3 2 sequels of cancer of (he luag mayv be fouud move Frequently iy
petients with pulmovary cancer than in peesons not atfected with thig
tpe of cancer. Such a condition when obviously the result of cancer
of the Tung must e excluded from a discussion of tie latter's canses,

() Schueeberg Miners: The high frequency of cancer of 1he lung
among the niners of the Schmeeberg and Joachimsihin villeys has been
recognized fer many years, 10 seems thiat this occupation is one which
does enhance the ncidence of palivoniary cancer heyond that known
visewliere an apparently hevond that of the neighbors of The vatlleys
who do not work i the mines. This Firchan and SikT* staced that
12 of 19 Schaceberg miners dying in 1929-1930 Ll canecer of the nng
ab autopsy. Of 12 miners dvivg in 1932, 9 had o elivical dizgninsis of

46. Cancer o f the Lung a Growing 1Tealth Problem, Statist, Bull. Metron, i
s, Co. 207, 1636, o
47, Pivchar, AL and Sid, 1L Aun J. Cinecec 18:681, ju12
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1)111”1(“11(11 Vaneer,

SIKL™ reported  similar henres {or the miners of
Juachimsihal,

OF IS minwers dying in eighteen mouths, awlopsies werce
carried out on 105 of these, 8 had caveinoma of the Jung.
age of these men was 19

The average
cand the average pevind of exposure m the
ars. This incidence of cancer of the hung has
not heen equaled anywhere else in the world. The cobalt, the avsenie,
the dust, the radioactive emanations 2l bave been incriminated,  Sikl
stated thagmeclmmical analysis of the tungs showed no trace of important
foreign: clewents. The fest for radionctivity was negative, alil
he felt that sadioactive emanations o

MINeS Wits seventeen ¥

wougl:
the mines may have g part i
Maisin * quoted de Lact as saving that
caneer has not developed in workers in eadium
hthey wear no masks and are covered with andd bre
al the works all the time.

producing nulmonary cancer,
- Belgium pulmonary
althouy

athe (he dust
Hlowever, the plimt had been iy operition
only twelve years at the time of de Lacl's Feport,

O interest in this conneetion are Marthds * findings in workers
with radinm paint. The girls whe died of osteogenic sarcoma were exhal-
ing radioactive air, as shown by tests, vet mme of them presented cancer
of the hog, A whole sevies of questivns o which we hay
answers, and may never have, acise,

s vet o
T the radionetive enoanations in
are yesponsible for cancer of the lung,
why did the sadium paint workers i the United

the i in the Schneebers mines

stues die of bone and
not ung tuniors, especially as it was shown that the lungs were exposed
(o radicactive enanations > May it be that there is an inherited factor
ior cineer of the Juny in the Schueeherg miners which has heen increasced
throngh long-continued inbreeding in these rather

valleys with a sall popudanion and that the
mines (whaiever it

isolated  mouatain
carcinogenic agent in the
miay be} enhances an already present tendency
towavd polincnary cancer? 15 it prssible tha, taken i simall doses,
the vadicactive substinee fnduces pulimanary

cancer, whiclt may have a
lemg latent period, whereas radinm taken in prestumably larger quantities,
@5 15 the case when radivm paint is swidlowed, may induce hone tumors,
with a sharter latent period of developroent 2 Thas these vietims wauld
die of osteogenic sarcomi belore they hiad time 1o develop pulmonary.
coeers. Certaind it is that although the miners have a very high incidence
of cancer of the Jung they da not have a high incidence of those chronie
pulmonary conditions which are supposed o
the lung,

predispose to cancer of
Thus Pivehan aned Sikl ¥ said that of the 9 men with chn-
iwally dingnosed cancer of the Iung, uet ane had a history of chronic
pulionary disense that wis not directiv related 1
vaneer,

o he onset of the

48 Sik! L Ztselr, o) Krehsiorseh, 32:409, 1930,

49. Maising ).: Cancer, Bruxelles 11:111, 1934, absteacted, Am, J, Cancer 28:
164, 1936,

300 Martland, HLS0 Am. 1L Cancer 15:2435, 1931,
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Througbout this senssion we have repeatedly emphasized that it
mitkes 0o difference how great is the percentage of paticnts with ciicer

af the Tung who point to any particular discase in theiv past history,
provided that a sinvilarly great pereentage of the venerad population has
had the same disease. Thus if the eancerous patients come from a region

i which the whole population has bad tieasles, cvery patient with
cancer of the ung will give a history of weasles. 11 90 per cent of the
population past 40 have had tuhereulosis, 90 per cent of (he paticnts
with cancer of the lung will probably give a history of tiheraulosis,
If th2 matn occupation in the district is {aring, mast of the paticnts
with cancer of the Tung will be farniers, but if mining is the main
mdustry, most of the patiets with cancer of tlie lung wili he miners,
This fact oo been littie appreciated by those who argue that becanse
25 or 50 or 75 per cent of patients with cancer of the g wive a history
of a narticular discase that discase must be carcinogenic; hence we shall
try to present this watter more in detail at this point.

In the accompanying chart the first rectangle represents o theoretie
population.  One fourteenth of them (black barv at the top) is charae-
terized by having a certain discase, N.  ‘Ihe subsequent vectingles
veprosent those portions of the population which have had ~ome other
condition, Thus in rectangle 2 we ight indicate Uuse who head had,
ior example, chronic bronchitis; 1 3 those who had el inflacnza; in
4, those with arterioselerosis, and so on. We will assume that wone
af these groups overiap, Now it will be seen that one tourteenth of
the population o rectangle 2 also has discase N, the e proportion
as was present in the general population.  This is trie of (he groups
represented o rectangles 2 (o 0. The gronp in 7 shows o meh higher
coneentration of N patients than do the other nroups, winle the gromp
& has fewer N patients than has the geneval population, From wueh
adivgam one would be justified o looking on the gronp in 7 as
probably peculiarly suseeptible 1o discase N. while those i 8 would
be comsidered relatively inuume, We are assuming m-this example
that w1} the groups are comparable as far as sex, age and atier signi-
ficant fnctors are concerned,

Now et us arrange these same data in rectangle 9, which FePresenis
the population aifected with No which is one (Gre#Til ol the total
population.  Here we sce that three srovps each have a Towrth of the
patients with discase N These ave 2, 3 and 7. Gronp -4 has an eighth;
group 5, one sixicenth, and gronps O and 8, cach @ thivty second of ol
Nopaticuts. 15 we Toaked at this colunmn withaout viewing the data iy
colans | (0 & we should he very likely o conclude that groups 2, 3
and 7 are equadly susceptible 1o N and that groups 6 and 8 are e most
mmnae to (his discase. The Itter conclinions would, ol course, e
wrott, as the datan w the rest of the diagram clearly show.
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fois i the Tatter foran that (he data dealing with the cause of pul-
ONArY caneer are, y

stally presented. \We are told that a corfain per-
centage ol patients with cancer of the hung give a Listory of chronic
bronehitis or of influenza or of some other concition, and if this per-

cemtage s high, it s assumed that the disease named is an imporiant

23 4 5867 8

Nt

i - hd s ':6

LoThe wonern! popnlation is Feprosenied inorectaagle 1 Thome with a history
of fdiscine whicl we witl eadl X are show By the hlack Bas at the fope This is
v frnrteenth of the totad aven of vectimgle 10 Ad] percentages in this figure are
ol course theavdde aned nsed mevely for parposes of demenstration, .

AT rertimgie mepresos the proyurtion ot the total population, namely, 23
por cent, which ins Bad clironic hroncbitia,  Note that ene foarteenth of this group
J!I“‘»VI ]'l.'l\l' .\.

Lo This ectumle ropreserts thnse in the pepuiation, namely, 23 per cent, who
have bad infinenza, One fourteenth of them hiave No

TR rectiugle represents (hose in the population who have arteriosclernsis,
nonely, 125 per cent, One fourteenth of them bave X,

SoThis represents the part of the pepulation which has asthig, ramely, 6235
per eent. One fonrteenth of them e N

0. This vepresents the part of he popriation with o Nistary of war gassing,
ammely, L2 pev cent, One Touteenth of them lave XU Decanse X has developed
in the five groups 2 to 6 in e s Broparun as in the generat population, we
catmol assipn a specific role to any of these comelitions in the production of discase .

7. This is the part of the popalation who are miners ol radicactive ores, naely,
L3 per cent. lere the incidence of X is cight times as great as that fownd in
the general population or in the five precedivg groups of the population. 1t appenrs
tiat some [actor ascociated with mining of these ores js productive of X, Tut -
heciitse ot all winers have X, and becanse many who are not winers do have X,
other factors hesides the mining of these ores enter into the canse of X,

R This is the part of the poepulation which has a history of tibereulosis, namely,
25 pexr cent. Tl incidence of X is much lower here than in the gencral population, as
i somue factor inhibiting the development of X was present in this Rronp. )

9 This rectanpie shows the part of the papulation in which X develops.  One
fourth of these Lave had brauchitis, another fourth influenza, another fourth
exposire to ralioactive ores, One eighth have artevioseleresis, one sixteentl have
asthma, oue thirtvesecond bhave o tuberculoais, ard oue thirty-second have been
wir-gissed. Data in the latier form e ustally arsed to determine the importance
of any specific disease 15 a canse of cancer of the fong, Tt is assumed that all the
groups in the reclangles 1 to 9 see of the satoe age and sex distribution and that
NG Lroup in any rectingle overtaps that in any atler, !
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causaiive jactor in producing carcinoma of the w1 the percentage
is low, 1t is asswmed that the disease has no signitcance n the cagsation
of cancer of the lung. The diageam in fgure T oshows that it s only
when the discase in guestion is Tomxl in a much higher pereentage of
the group with pulmonary cancer than of the general population that one
can consider that it has an ctiologic role i producing pulnwsiiry Guieer,

But even this is not enough. Tt is necessary that the group in the
general population which we are using as @ conteol for the pradmonary
cancer populition be camparable to the Jatier inall respects exeept that
the genernl group does not have cancer of the lung ; otherwise one might
find that the group with cancer of the hing Lad the condition in question
i a higher percentage thau had the gencral poputation withour there
being any significance in that fact. For example, some of the veterans
of the World Wace are asking for compensation for cancer of the loog,
which they caim was hrought on by the ehronic pulmonizy discases
which they contracted through exposure encounteved during nnlitary
service,  Now how might one go about settling the justice o sneh a
claim?  Cme migbt say, “Ihe incidence of pnimaouary cancer wmony
war veterans 1 much higher than among the general populativs, theve-
fore it mnst have been e hardships of wilitary service which cansed
this mercase.”  (We are assuming for the sake of the arguament that
s more Trequent nong war veterans ) Bot the wiar veterans are
all males. and the general poputation bolds more {enudes thin inales.
Hence an adjustment fer sex wonld hive to be mide so as to nike hoth
aronps comparable.  Next, twe average age ol the war vetevans hes
between +3 and 00, while the age of the general population will range
all the way jrom bivth o 100 years. The two groups st be ade

comparable as far as age 15 concerned. “Then one nnglit aveue tha

althoughl the bardships of ilitavy seevice did not actuadly ciee pul-

monary. cancers they caused these lesions (o develop vmeh carlier,
because the age at which the cancers were developing ia the veterans
was nmch younger than that of the patients with such cancess v the
general popitiation.  But again the age distributions i the two groups
are dilferent. the ages of the veterans being eoucentraded in the range
{rom 45 1o 60, while the generad population has those under 43, wony
whom pulmonary cancer is not frequent, and those from OO o, among
whom it is frequent. Fleoce only those among the v&#erf® who were
destined =0 wet cancer of the Juoe at vounger ages waould he included
tn the veteran group. Thase o whom i will develop afier 00 are
not inchuded, since the veterins have not yet reached 00 yveares and
over.  In this way the average age at which pulimonavy caneer devel-
oped in the veterans would be dess than that at which it develops in
the gencral population. '
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SUPPOSED ENVIRONMENTAL FACTORS D A GENFRAL. DISCUSSION
The itroducton of =

fepmsideration of experimiental work into o dis-
cussion of carcinoma of e human hing may scem irrelevant, hot it s
not reilly so. For a few decades the experimental productiun of car-
cinoma by soocalled chronie irritants leat strong confirmation 1o the
idest that clivonic irritation was the sine quit non of all cancer,  Thus
when no cvidvntﬁp‘!irlmuic irritaut was {ound, it was assied that it was
preses
CThe evident imitants were mechanical, thermal, chemical and bacterio-
logic agents. Sametimes iC was stated that it was not the trritant but
the chiranie inflanmatory changes set up by it that produced the cancer.
Lt recent dimes, however, we have come {a Jook on caTCinOgens as
mvolving more spevific agents. Cectain viruses, sueh as 1hat of Rous,
have been shown to he the canse of certain defimte anmmal twuors,
Specific: chemical bodies, such s dibenzanthracene aud the estrogens,
n o produce carcinoma on repeated application,  Much
depends, apparendy, on the chiemieal formsula; comparatively minor alter-
ations i

have heen show

the streture of the compound mean wide alterations in the
carcinogenic power. .\ Targe literature hias grown up around these

circinogens (Cook,t Anderyont ** and others),

it has been found expevimentally that not all chronie jreitants pro-
duce cancer and that some of the highly carcinogenic apents are not
rritativg, that what may e carcinogenic Tor one animal need not be
for anather animal or even in another strair of 1he same animal, and
finally that whag s catcinogenic for one organ inan animal need not
be productive of cancer i aonother organ of the same apimal,

Fet ws Hustrate these points briefle.  Some miarked irritants, such
asomstard gas, are not cancer producing aliliough they cause intense
inflanuoatory reactions (Visser and ten Selcan =), Again some highly
carcinogenic chemitcals  are nonirritating . when applied to the skin
(Andervont 1 Far painted on the skin of rats did not produce cancer
of the skin, while i painted on mice or rabhits it did ¢

ause such cancer.
The sime tar paited on mice differing

in their genetic susceptibility
produced canecer of (he skin in hghly susceptible mice and failed

|13}
produce caneer in highly vesisiang mice {Krevhery #4),

It is of interest

LW Pro Roy. Soe., Londan, «.1% 825:485, 1932,

82, Andecvant, 11 B: Effect of Bactertal Products on Growth of 3 alignant
Tinors, in A Sympesivn on Cancer, Madisim, Wis,, University of Wisconsin
Press, 1938, . 54,

53 Viseer, J,, and ten Seldam, R, 1 T
TT:3082, 1937,

54 Wrevberg, Too (

Geneesl tijdschr, v, Nederl-Tudié

Genetic: and Constitutional Aspects of Spontancons and
Ihieed Twmors, 0 A Sywposium on Cuneer, Madison, Wis,, University of Wis-
consin: Press, 1938, p. 183,

Hauyway, as wilness the citations ac the heginning of the paper.
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that cuzton mude spioners sutfer row cataueme cancer dae (e the coui-
stant spraving of the skin with liguid petroiatum, whereas they do uot
exhibil cancer of the Ty in any fuereased percentage adthonph they con-
stantly inhale aiv i which the smne ofl is present in the Torm ol dine
spray {Simpson **), Chiumey sweepers: iad a high percentage of
cancer of the skin, vet the constant inhalation of an atinosphere cou-
taining the same carbon particles s cnsed catancous caneer did nol
Jead to cancer of the Inng.  Injeclions of estrogens are prodoctive of
cancer of the breast and of the vterus incamice but not of cancer of the
gastreintestinal tract oc of 1he lung.

Therciore it can be stated that betore any condition, such as chrone
pulnumary disease, can he regarded as producing eancer it must e
Cproved Leyond doubt that (1) the condition s capable ol producing
cancer apart from any ability to cause chromic inflammatory change, (2)
that 1t i1z capable of producimg cancer in the animal uider discussion
and 3) that it is capable of producing cancer in the specific orgim i
questicnr, Merely to show that a condition induces chronie inflanmama-
tory changes in an orpan 1s no onger sutheient, for it s nown that
chronic mflammatory changes can exist for Iong periods withoid pro-
dueing eancer and alzo that cancerean occr with no reasonable evie
dence of preceding imtlanmmation —for instance, in retinai blastoma shovtly
after Lt

TROBARLE  KOLE OF  HEREDITY N PULMONARY  CANCER

Although specific carcimogens can prodoce eancerons chianges, are
the conditions mentioned eavlior in the paper shown Lo Lie ceeniogentie
11 has beeu assumed that they may he becanse ane las ne other expla
mation of pulinonary canicer 1T one dnsists on the presoce of extri
factors as the sole cansalive agents of all cancers. Bat caneer is a
problen of tailure of ditferentmbion, of organization and of growth:
differentintion, oveanizatim and growlh are problenis of the inherent
nakeup of the ecll iteli and of s ability to utilize certany chenienls
i its metabolic processes. Therefore one should not overlook the fact
that “idiopathie” alterations in the anherent makenp of the cell may
be respomsible for canceraus changes without the intervention of any
carcinngenie agent. Inother words, the eancer may arvise through
bereditary causes. 1t is known that under the e of hereditary
determiners descendint celis of the ongiual zygote differentate mito
cells wwith quite widely ditfering potenhialities.  Absence or alteration
of these determiners for normal differentiation miy also he hereditary.

Thus the alierations necessary for changing a normal cdll inte a cancer

celb iy he unvder the aegis of determiners Jocated in the geru plasi,

RS Simpeen, SOTL0 Quart, 1o Medl 22:413, 1920,
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This alteration sui generis may come abemt through two different -
meelinisims, One may be asonatic mutation. i. e, a sudden depariure
feonmn the norad Tine of cells fromt which the aliered colt sprang, which
departire then hecomes hereditary for all cells descended jrom that
original mutating cell,  That such & mutation shauld oecur would be
wholly unexpeeted, since there was g factor fu the original fertilized
germ cell fromy which (he individual ciime which played a role in deter-
mining li1(;3::.‘;;;(715'1'(111(7() of the nntation.  The patient with cancer of the
g i this ease would not have come from a strain in which factors
in cancer of the huny were dnherited, ror wonld e be liable to have
more oflspring in whon cncer of the lang waonl develop than a person
withowt caneer of the hung,

The second mechanism would he one 1 which the tendency to alter
o 4 cancerons cell wonld have been inherited, heing «due o factors
vesident i the fertilized gernv cell. hust as there are juherited factors
which guide (e desting of the entodermn] cells wlhieh form wut, then
hile duct, then liver, so that this development proceeds noranly in an
orderly Tashion at definite times i the fife of the cithryo, the times
dilfering depending on whethier the conbrsa comes from o mouse, a dog
o hanan ovam, and just as there are inberited factors which nermit
cartilaginous development at he epipbvsial lines for so mauy years in
the lntman hamerus but lor adifterent number of vears 1 the femur
helore the cavtilage cells cease proliferating and alloas houe growth to
cease, 5o there may be inherited factors which permit cofls in a specific
Iocation ar  specific time jn the Bie histary of (he individual to alter
atel Lecome cancer cells.

What proofl have we (hat these Jast two mechanisins are possible
avd that not a1l cancer nor indeed all pudmonary cancer needs be inter-
preted as avising through the agency of extrinsic earcinogenic factors?
First, with the single exception of the pubmonary cancer of the Schuee-

berg and foachimsthal niners, we have no adequate proof that ecancer
of the Tung i man is caused by extrinsic factors, This is negative _
evidence, hut ic should he of value in {orcing ns to hunt for other
rutses ol Inunan pulmonary cancer hefore we accept all pulmonary
saneer as heing due 1o externad ageuts. For the feden thyt sporadic somatic
minations o hereditary alterations are frequently the canse of cancer
of the human lung we have the following indirect additional cvidence.
The vast majority of such cancers in Wan appear to rise fram one
point of origin, as would he expected were 4 somatic mutation the
cause, whereas i external agents acting on the hang were responsible
we should expect that the tumors would be wultiple and over both
lungs.  Thus tamors induced in mice by hydrocarbons are not bron-".
chiogenic as in man, hut subplearal, and may be nndtiple rather than B



MACKLIN-VACRIIN=PRIMARY  CARCINOML Of FENG 98

single, and may be hilateral.  Sceond, we know that matations do oeenr
m the germ cells and that the cells with sich mutations ave then
propegated as a new line of individuals, There is no reason {o suppose
that niatations are Jimited 1o germ eells alone and that soch mutitions
could nat occur in any somatic cell in the hody.

ITave we any evidence that definite hereditary factors may e present
m the zerm eell which cause cancer of the lung to appear at a delinite
time in the life cyele of the individual?  As far as cancer of 1he hung
is concerned we have no hunan pedigrees that would prove it to he
mherited, and again the evidence mmst be indirect. Caneerous altera-
tions of cells have been found 1o be inherited in strains of manmmals
which experimentation is possible.  The type of cancer produced by the
strain is more or less coustant.  Thus there are steains with a high
incidence of pulmonary tumors (Lynch *¢), others with a high inci-
dence of wammary tumors and others with a high incidence of hepatic
tumors.  There are strains of mice in which several types of [umors
may be capable of developing but which tend to die of the tvpe devel-
oping first, thus obscuring the other cancerous potentiadities.  Since
man hislogically is juch more closcly ddentified wwith other s
than he is diffeventiated from them, 1t would be reasonable o suppuse
that if cancer shows dependenee on lereditary factors in mice the same
will be true for man, although the actual mode of inheritance may difler
widely in the two species,

In rectal, gastric, mammary and uterine cancer i man we see good
evidence that related wiembers of & family teud to rescnble eich other

niore closely in the production of these tumes at a definhe thie in
theie lite than do unvelated members of o cammnmity ( Mackhn @50y,
This suggests that hereditary factors play a predominant soie i niny
i not 1 ali of these fumors.  Cancer of the Tung was sebionn reenp-
nized, Lefore 1900, Henee, even il it were inherited and transmitted
according to a simple selieme so that one would frequent!y encounter
1amilial cases, we should not liave masy vecords of fanmidial Snstuices.
awing 1o the fact tha pulmonary eancers in the preceding veneeations
remained undiagnosed.

Finally, we may use the evidenee furnisherd by tumors in wins
CMackhin “M) . True we have no records of pulmenary cancers in twins,
but stuce cancer of the lung s like all ather (‘i-'lI]C(,l'.‘G‘wﬂ'KCl‘[I!‘ that 1
occurs i the lungs instead of elsewhere, we miay oot he asstming oo
much when we use tumors in twins to show that caneer e hence
ATy canicer may he inberited. 1f one examines recards of cau-

56 Tench, G Lo ] Baper, Med. £4:747, 1031, )

S7. Mackling MU T: (o) Familial Incidence of Caneet, in a1 Sviposinm on
Cancer, Madizan, Wis,, University of Wisconsin Press, 1038, po325 (Y 1 THeredity
X4:277, 1640,
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cers ooz gotic e dizyvgotic twins, one finds the following facts:
Monczyvgotic twins, with an identical inhernatice, resemble each other

b more often u bogivhaving a caneer and bitving it in the same organ
and at abont the same time of life than do dizygotic twins, who may

have with respeet to cancer cither an identical or A ditferent heredity,
This is true even when the dizygotic twins sindicd are all of the sune
ses, thus climindting differences in enviromment due o accupition
which ave present when the twins are of the oppesite sex. This wonld
dicate thar &fofh somatic nmtations iy he vesponsible for some
cancers tiey are probably not responsible for all, for it wordd be very
rave for adentical twins to have an identienl soniatic muatation i the
stie organ o about the same age were thar mutation not under the
gmding influence of heredity,

Lo sumap, then, it would scem that the so-called clironie jyritants
suprosed to he vesponsible for eancer of the Jung have not heen proved
to he causes of such eancer, sinee {1y miany have cancer of the hung
who are not exposed 1o these chronie irvitants, while {2) many exposed
ta them never hive cancer of (he g, Untit sueh praof is fortheoming,
nvestigators gre closing their intads ta other, perbips fraitful possi-
hilities by insiating that heease speciiic carcinogens are vesponsible {or
aineer of the Tung i some inslinees ey st be tnall, Sueh an atti-
tele 3s o anore resonable than to state 1ha Teeartse diabetes develops
moan smimal from which (he pancreas has been removed, all diabetics
are withont pancreas, Sporadic wmtations aud herediary ifliences
may sl most probably do play a Jarge vole in causiug pulmenacy
cancers s owellas other tpes of malipnane growth,

SUMMARY

lu conclusion, then, we may say that none of the speciiie diseases
or conditions cansing chronic inflammation of the lungs ean he said to
have heen proved o he canses of cancer of the g, They have not
been shown to be suore commeon in patients with pulmonary caueer
than in a growp of the general population of similar age and sex, and
wntil o sgufficant difievence can he found letween their incidence in
those with pulmonary cancer as compared with these without puino-
uary cancer their cansal relidion to this tvpe of cancer will remain
purely specndative. This, of cowrse, rofers {o cliranie iuflammatory
discases which have autedated the cancer by a suflicient number of
years so that they can be excluded from heing interpreted as the result,
not the canse, of the cancer.

Chronie jrritation, cspeciaily in the form of chronic inflammatory
discase, s a enuse of pulmonary cancer has heen assumed : the idea has
been enpied feom text {o text, repeated feomn anthor ty author, with
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