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CANCER OF THE LUNG:
CONSIDERATION OF INCIDENCE
AND ETIOLOGY"

Iy Wineraa Lo Warsox, MDY

Introduction: Lvery specialist naturally con-
siders his professional work to be valuable and
important. There seems, however, to be valid
reason for giving serious consideration to the
problem of lung cancer. Perhaps the subject
warrants considered attention because it has so
recently (1933) been brought from the ranks
of hopeless new growth into the family of cur-
able cancers. Its very newness, in this respect,
suggests the need for scarching discussion of
the problem, which 1 turn may well lead to a
method of diagnosis for this disease while 1t is
vet inits beginning phase. The need for prompt
diagnosis becomes more compelling when we are
made aware that acceptable, almost routine,
surgical management of the discase s already
at hand, and an insignificant operative mortality
and an appreciable five vear salvage rate can
reasonably be assured the patient and his phy-
sicran.
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Besides the fresh concepr of Tung cancer
brought about by Dr. GGraham's pioneer pneu-
monectomy in 1933, cancer of the lung war-
rants attention at this time becanse the inci-
dence of this highly fatal form of cancer is
most certainly increasing at a startling rate.
T'he time has arrived, perhaps, when we should
not mince words with the public, or our col-
leagues, Internes, and students because the facts
seem to indicate clearly that cancer of the lung
is a4 much more common disease today than it
was twcnty—ﬁw years ago.

Incidence: "Uhere are mumnerous possible ex-
planations for the increased incidence of this
deadly disease. First of all, there is an increased
awareness of cancer in general on the part of
the public and the medical profession,  Also,
the promineot symptomatrology of cancer of the
hung has been well publicized. The antibiotics,
peniaillin and  aurcomyein, undoubtedly have
plaved an important role in more frequent and
more accurate diagnosis of cancer of the lung.
In the past pneumonia in elderly males was a
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common cause of death, and undoubtredly many
of those so-called pneumontas were vases of
pneumoenitis secondary to bronchogenic cancer.
Nevertheless, the death certificate classed the

death as one due to pneumonia,

Nowadays, the antibiotics do a great deal to
relieve this ;nl('mnnnitis. Fewer p.’lti(,‘nls die of
the inflammatory complications of cancer of the
tung in its early stages at least, and therefore
mamy of them receive further clinical investi-
eatioy which leads to an accurate diagnosis of
cancer of the lung, 1 should estimate that bet-
tev than 73 per cent of the patients now coming
to us with cancer of the lung have had a pre-
vious chieal diagnosts of  virus pneumonia,
This

stunt Jied by ocanepetent radiographic studies

< diugnosis has often been sub-

of the chest. OF course, a so-called atypical
prewtnonia inoa patient over forty vears of age
which recars, or fails to resolve, should be

viewed with constderable suspicion,

Perhaps the increase i Hfe expectaney brings

into the lung cancer age a considerable number
of patients susceptible to this disease, and one
shoull therefore expeet an actual increase in
the anmber of its victims, Prolonged exposure
to factors of chronic irritation, such as smok-
g, dust, city gas fumes and industrial factors
also may play a part in the increased incidence
of this disease,

huproved methods of diagnosis due to rou-
tine chest a-ray studies, extension of hospitali-
zation, casily available bronchoscopy, the recog-
nition of specialists trained in thoracie diseases,
routine bronchial cveology studies, together with
public koowledge of the possible significance
of chronte cough, blood spitting, and so forth,
all may prove to be factors i explaining the
rapid increase i the number of patients com-
ing to us with cancer of the lung, Coupled
with the foregoing generalizations s the im-
portant factor of better cancer teaching at the
medical school level. Fig, 1, compiled from the
mortality statistics of 1933 and the vital sta-
tistics of the United States of 1940, reveals a
very sharp rise in respiratory system cancer in
the thirteen vear pertod following the first sur-

gical cure of cancer of the lung.

Table I, compiled by the Statistical Rescarch
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Section of the American Cancer Society, reveals

a summary of the lung cancer deaths in the
United States during the year 1947, There
were 4,006 deaths due to gancer of the tung
and this represents a Jeath rate per hundred
theusand of 0.2, MNore than twelve per cont
of all male cancer deaths, and 3.2 per cent of
all female cancer deaths can be charged 1o
cancer of the lung—ar 7.7 per cent of all cances

deaths (1047).
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Now, if the foregoing reasons are used to
explain the increased incidence of cancer of the
tung, it should be equally valid to use these
data to show an increase in the other common
types of cancer. But, from fig. 11, we sce
that from 1933 to 1946 the incidence of cancer
ot the Jung in males has shown a sharp in-
crease i rate without a corresponding increase
in the number of cancers of the stomach, pros-
tate, bladder, skin, eophagus, and so forth.
Fig, T illustrates the fact that cancer of the
lung in females has increased o relation to

i g




malignant disease of the ovary, breast, uterus,
and stomach.

Ficure 11

WHITE MALE CANCER DEATH RATES® BY SITE
United States, 1933.1946
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In at least two large medical centers in the
United States, it is now reported that cancer
of the lung is a more common diseasc than
cancer of the stomach, so that in these two in-
ctitutions, at Jeast, a relative increase in the
frequency of cancer of the lung seems to have
taken place. The figures at Memorial Hospital
clearly substantiate these reports as shown in
fig. 1V, indicating the relative incidence of can-
cer of the lung cases admitted to Memorral
Hospital in relation to cancer of the stomach
and cancer of the prostate. From 1926 to 1933,
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a very small number of Tung cancer patients
were seen at Memorial Hospital, but from
1935 to 1940 there was a sharp rise in the inci-
dence, and shortly after 1940 the admissions for
cancer of the lung crossed the line for cancer of
the stomach and went on to a precipitous rise
i 1943, and continued through 1949, when a
total of 193 patients with cancer of the lung
were seen at Memorial Hospitall It mav be
of significance that the increase starting in 1935
was more or less coincidental with Dr. Gira-
ham's report of the first successfol pnenmonec-
tomy for cancer of the lung, and the almost
vertical rise from 1943 on coincides with the
ceneral introduction of the antibiotics, peni-
cillin, streptomyein and aurcomyein,

Etislogy: Macklin, in his monograph on this
subject, “What Causes Primary Cancer of the
Faung?,” makes the statement that his data in-

dicate the thesis that primary carcinoma of the
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tang s due to chronic inflammatory changes in
s unproved,  He further states that

i

{ chronic bronchitis as a causative

she lung

the role ¢

agent o the production of pulmonary cancer
has not been demonstrated, He also believes
that emphysema, bronchiectasis, asthma, pul-
monary abscess, and so forth, when found asso-
aiated with cancer of the tung are probably of
cotncidental interest only. Tuberculosts, pneu-
monia, and war-gassing have not been proved to
be unequivocal factors in the inception of can-

cer of the Tung.

Figure V

zgr;go: MEMORIAL HOSPITAL
nee PATIENTS WITH LUNG CANCER -1926-'49
200 pom e

Occupational velation to primary cancer of
the hing is difficult to prove, and efforts along
this line have for the most part been unsuccess-
tul. "I'he sole exception to this rule being the
pulmonary cancer which occurs in the miners
of Schnecberg and Joachimstal in Bohemia, the
icidence of which is so high in comparison with
that of cancer of the tung in other localitics,
and so high in comparison with the incidence
among the neighbors of the victims who are
not working in the mines, that there seems to
be little doubt that this occupation is strongly
productive of cancer of the lung. But even
the effect of close imbreeding and heredity have
not been exonerated as possible factors,

Chromium dust, iron oxide in silica dust,
exposure to coal gas-in the air or coal tar on
the skin, and the preparation and sale of tobacco
have all been brought forward as possible
causes of cancer of the lung. A few cases of
asbestosis associated with primary cancer of the
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lung have been reported. Pneumoconiosis has
been said to cause cancer of the lung, and ver
South African miners have a high incidence of
pneumoconiosis, but a comparatively low inci-
dence of cancer of the hutg. I have two brothers
as patients, each of whom worked thirty ycars
or more in the anthracite coal mines; onc has
cancer of the lung, and the other has anthracosis
and no cancer, Tarred roads, roentgen ravs,
motor exhaust fumes, and so forth, have all
been suggested as possible causes.

When we review all the theories on the
cause of pulmonary cancer, we find that not
one supposed cause has been proved to be a real
cause, and that none of the alleged causes have
been investigated with sufficient statistical ac-
curacy to enable the observer to pass an opinion
carrving any great weight. Perhaps there is
cood reason to believe that there is no one
cause for cancer of the lung, but certainly there
are additive factors which lead to the inception
of cancer of the lung; that is, a number of etic-
logical factors working together over a period
of years probably result in the eventual incep-
tion of cancer in sensitive tissues which have
become altered due to the degenerative changes
of age.

In this regard, considerable interest has been
evidenced in the recent past regarding the
significance of prolonged cigarette smoking as
a possible factor in the inception of cancer of
the lung. Schrek, in the January, 1930, issue of
Cancer Research, discusses tobacco smoking as
an ctiological factor in cancer and concludes:
“A relatively high percentage of cigarette smok-
ers was found among the patients with cancer
of the respiratory tract as compared to the con-
trol. This positive correlation between the inci-
dence of cigarette smoking and incidence of can-
cer of the respiratory tract appeared to be both
statistically and biologically significant, There
is strong circumstantial evidence that cigarette
smoking was an etiological factor in cancer of
the respiratory tract,”

In the United States some recent publicity
was given to this subject of smoking and cancer
by Dr. Graham's group at St. Louis, and, al-
though it was not mentioned, one hundred, or
one-half of the cases studied, came from Me-

(Continued on page 40)
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(Continucd from page 18)
morial Hospital, and the figure as first veported
seemed to indicate that 97,3 per cent of our
cases were heavy siokers and none of our pa-
tients with cancer were non-smokers,  These
figures were widely quoted, but unfortunately
Tables 1, HI and IV

show our figures on that series of {00 cases of

they arce inaccurate,

cancer of the lung in relation to smoking. Table
11 s, of course, open to criticism, but it is the
classitication which we finally selected. We de-
cided to use three groups: The first group, the
non-snokers s the second group, the maoderate
smokers, or patients who smoked up to 20 ciga-
retres per dav for twenty years or more with
inhalation ; and the third group, the heavy smok-
ers  (chain smokers), or the patients who
smoked fram 20 to 60 cigarettes per day for
twenty or more vears with inhalation. We ar-
bitrarily decided, for purposes of comparison,
that one pipe was the equivalent of two and a
half cigarettes and one cigar the equivalent of
five cigarettes,
Taner I1
MENMORIAL HOSPITAL
SMORKING AND LUNG CANCER
CLASSIFICATION

1. Non smokers.

H. Moderate smokers: Up to 20 cigarettes
per dav for 20 vears or more with inhala-
tion.

I Heavy smokers: 20 to 60 cigarettes per
day for 20 or more years with inhalation,

(1 ppe=2V, cigarettes; 1 cigar— 3 cigarettes)

In Table I11, for the Males, we see that in
Class T (non-smokers) in the Control Series
cleven per cent of men did not smaoke, and in
the Cancer Series five per cent of men did not
smoke; i Class 1T (moderate smokers) in the
Control Series 70 per cent and in the Cancer
Series 38 per cent. But in Class 111 (heavy
smokers) 19 per cent in the Control Series and
37 per cent, or nearly twice the previous figure,
in the Cancer Series. We think this latter
figure is of considerable significance. And, as
can be seen in Table 1V, for the Females, 60
per cent did not smoke in the Control Series and
38 per cent in the Cancer Series. In Class 11
(moderate smokers) 37 per cent in the Control
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Series and 23 per cent in the Cancer Series.
But, when we come to Class 111 (heavy smok-
ers), only three per cent of the Contral Sevies
of women were classed as, heavy smokers, but
in the Cancer Series 17 per cent were heavy

sm()k Crs.

Tasre 111
SMOKING AND LUNG CANCER
MEMORIAL HOSPITAL

MALES
Control  Cancer
Class I—Non Smoker .... 11% S

Class Ii—Moderate Smoker 7007 387
Class 11I-—Heavy Smoker .. 19% 377

Tarie 1V
MEMORIAL HOSPITAL
SMOKING AND LUNG CANCER
FEAMALLES
Coaontrol  Caneer
Class I—Non Smoker 60% 38¢¢
Class IT—DModerate Smoker 37% 25¢;
Class [1I-——Heavy Smoker .. 3% 17

SUMMARY

It has been concluded from statistical studies
that comparison of the smoking habits of victims
of lung cancer with those of control cases ob-
rained by careful questionnaire affords strong
grounds for suspecting the carcinogenic possi-
But, how-
ever, strongly suggestive, they cannot afford in-
controvertible proof, especially in the eyes of
smokers themselves.

bilities of heavy, chronic smoking.

Chronic, heavy cigarette
smoking may very well be an additive factor
in the causation of lung cancer in sensitive in-
dividuals, However, the individual irritant it-
self may not be as significant as the chronicity
of the patient’s exposure to that irritant. In
this respect, 1 suppose we are witnessing a vast
human experiment never before carried out by
man; namely, what will be the long range re-
sult on the human tissues and structures which
come in contact with that chronic smoke stream.
But, whether we indict cigarette smoking as a
cause for cancer of the lung, or whether we
admit that we do not know the actual inciting
cause of cancer of the lung, the fact remains
that the incidence of cancer of the Tung has
risen sharply since 1926,







