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CARCIFOMA OF TEE LUNGS IK ASZISTOS WaliVIZS

_ EEEVEE FbRES
= : DATE: _JU! 24 1875
KERNETE M. LYNCE, M. D, N.EN

Frofessor of Fatholegy
Medicel College of Soutk Cercline
Charleston

(Sumzary of presentstion at the Severth Seranec Syzposiuc,
Sarenac, Kew York, Septecber 24, 1952)

Ferbaps the main justificztion for my accertence of the irvite-
‘tion to &iscuss the subject of this peper in this cczpany restis iz
py irterest in the questions concerned more thar in any specizl con-

tribution thet I migkt make out of a rather sketchy ené spasrcollc

+

indulgence in effcrts tc sclve thez, I a- sur that otrers whe ere
present bere are better qualified, and my purpose is tc geln {rox
ther rether thar to expect ther to bemefit from any offering of mite,
When 4n 19k I bad the opportunity tc exezrire by necropsy tte
cese of carcinome of the lung thet was tc beccme apperently the
first of such an oceurrence in & case cof acbestosis tc be ferpelly
set into published recordé% there imzediately arcse the questica cf
a possitle causal relationship in the prior stezte cf chronic lung
disease., We had for severesl years been deeply irterestec 1t gcbestcs:
ané this newv occurrence produced ar additicmal guestion for thoughkt
and investigation. ,
At lezst up to that tize ckronic inflemzztory disease, oF errenlic
{rritetion, perticulerly witkh fibrous producticn and diserrenge-ezt

corncernirng the
of structure, was the main anchor in speculetions / eticlogy of
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cencer, particulerly of epitheliel types. Iz advenced asbestoslis
an opportunity for the occurrence of earcinoma of the lung or
that basis seemed to be gool. Aetually nothing has yet occurred
to cast out that possibility.

In the intervening time, during wkich we were to ercoucter
two other like cases, there appeared scettered reports of the saxze
ocecurrence in other locat*ons' until, by cozpiletion in 1947
Merewether states that there were then recorded at least 31 in-
stances of cancer of the lung in 235 cases of asbestceis, an autcpsy
pulmonary cancer incidence of 13.2% in persons suffering froc es-
bestosis,

For a fully acceptsble comperison of this inciderce of course

one would be limited to the use of a= autcpsy series {roz & closely.

/—'\
sinila: group in age and sex ané at least in 1like envirommert fer

a similar period of time e:cept for exposure tc asbestcs inheleticn,
Even these rsther loosely set eriterie conld berdly be met where
zumbers would be large encugh 1o provicé:;'i.nLn=l ckance of errcr
in staticticlen-type caleuleticn,

The most that cen dbe done &t the;present e to tere what it
available as evidence for or against an etiological besis fcr cancer
of the lung in asbestosis, st the sarme tire recognizing tkat the
large chance of statistical error does not allow proef tc be eclzimel
but merely suspicion to be supported or nct sapported.,

At present suck evidence as 4e avelleble appears to suppert
the suspicion and to Justify further 1nvestigat1ve effort of whet-
ever neture may be scientifically’cevise T 4t least the availetle

evidence does not allay the suspicion.
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In Soutk Carolina the autopsy service thet hes furrishel the

tuper paterisl for our studies ir asdbestosis is ic & generel
hospitel thet through the yeers migkt be expectec tc produce &
cross section of the run of sericus disesses of the comrunity cf
loceticn,.

For such velue as it may Leve we have'analyzed the findings
in the 393 autcpsies occufring in that service froz 192€ to 1950
ir the age period of twenty years or over, the purpose being t¢
cover a span of twenty-five yeers that corresponés rcughly to the
period of observatior cf asbestosis anc an age grovy tkat would
also cover the occurrences of that copdition.

In ttet totzl sutopsy series were founéd 4€ instences of 2
d2agnosis of asbestosls by microsceric éviéence, irelundirg ell
cases regardless of degree, and armong these L6 were three witkh
advenced carcinome cf the lung, an ipcidence of €,5%, In ell
others cercinome of the lung occurred g€ times, er incidemece of 1.855.

Obviocusly such a comparisor 1s of 1irited value, as are &1l
others froz wrick the question hzs been posel, althzugh teken es &
whole they are at least in agreerent thet cercincze of the lung hes
beer consistently moere common than wes to be expectel in reports o
asbestosis, Our incidence of thgt créer is less tban irn some otker
reports, wvhile our general incidence of cercinomz of tke lung is
comparable to some (Forburger) but less ther others (Figdcern &
Kirchoff). Our incidence in asbestosis woulé approsck trat given
in other reports if the calculeticn were made within the grovp of
medium and advanced grades of asbestosis, in vhich arez the trhree
{nstznces of pulmopery cercinoma occurred, In that greup we hed

28 cases, and the incidence within the grour weculd te 10 ¢4,
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Incidentally, for such support s it mey give tc the

commorn report of growing prevelence of cercizoze of the lung,

ve finé thst in the first third of the time period coverec ir

our series the incicence of carcinome of the iung wes 0.9%,

copd third 1.1% and ip the latest trird 2.2%, epperent-

in the se

iy & steady increase during the twerty-five yezT period, evel '

thougk still not as high as reported Iroz scze oiler erees.

'y

e
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without at this time attempting to make & thorough enmzlysis of

the published papers and records, s fev recent pertinent reperis &ve
noted.

In one of the latest, Stoll, Bass and LngristBreport &= #éiiticn-
al case of cencel of the lung in associstion witk asbestosis end cest
‘up the literasture as of 1951, They refer to Meseveiber's 197 re-
port, &s previously poted herein, and also refer to a report by
Wyers in 1945 recording & series of 115 cases of asbestosis iz wtick
there were 17 instances of associsted paimonary cercinome, &4 EUTOPRSY
series incidence of 14,8, as compered to Merewether's 13.2%.

Eomburge% reported three additiona> ceses of association of
pulmonary cercinezz and asbestosis in kie autlopsy service, In his
series of sutopsies from 16181936 there weTe LS cases of prlimomary
carcinoma, an incidence of 1.08%, Aisbestosis was diagnosed & times
and in L of the & cases puimonery cercinome wes &lsoO founs,

For such comparison &s EE&Y be allowadle, Rigdor and Kircboffs
reported in 1951 & pulmonary cancer 4neidence of m.5% (€7 ir E32)
in ar sutopsy series in individuals 3C yeaTs of age aeq cldir.in Texnat
They suggest n¢het frequency of cancer of the 1ung7§2‘§s$§§fisheé {rcz
a series of autopsies,” o2 account of the unrelisbility of deztl
certificates.

Counterbalencing at jeast some of the wvelight cf evidease of
reports of cancer of the 1ung‘associated vith asbestcsis is the
wvidespread incrcase of pulmonary cencer in the gemerzl porulaticz
that bas been recognized during the saZe€ period of time., £ fev

relferences will seTrve to focus that tremendous problez.
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Grahaé%in 1951, says, "Eronchogenic carcinome differs froz

other cancers in two important respects: (1) it has shown an
enorpous increase in the last 35 years; (2) there hes beex 2
progressively larger incidence in the male sex."”

He states thet dler in 1912 could collect only 374 cases of
_cancer of the lung from the world's literature, wvhile individuel
experiences in this country greatly exceed that total of reportel
cases frox the whole world, and that cancer of the lung bas ad-
vanced to a position of first place in men froz one of Btk place
4n frequency - and this all within the last 35 or WO years.

Doll and B11Y refer to a British government report which shows
that for the 25 year period from 1922 to 1947 the incidence of lung
cancer in autopsies in England and Wales driecreased fifteen times OVer
vhat it had been previously.

Ap editorial note in The lancet in Jamnary, 1952, strikes & timely
pote ir referring to Eill's report that "in at least 17 out of 29
boroughs (mgtropolitan), deaths fror nmeoplesz of the lung and bromchus
were pore pumerous than deathe frox tuberculesis” ernd ir remarking,
nThis ic¢ something quite npew." |

Smitbg in 1952, states that lung cancer has shown an incresse
over anc abbve what could be expected as & result of increases in
Anumbers of elderly persons. Ee states also that high lung mortelity
has been recorded fof both men and women pstients wvith asdbestesis

4n England,

Ferhsps a\personal note 1is pernissible to 4llustrate the &p-
parently universal ‘experience in autopsy services during the last
forty years that carcinoms of the lung bas changed frox & rarity ¢

a commonplace. As a reéidept in the Philadelpbia Geperal Eospitel
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T had done an autopsy on what I took to be & case of tudberculosis,
and had discarded all orgens and tissues except the spall pleces frec
which I prepared midroégopic sections, When I showed the resulting
slides of carcinoms of tig lung to my ctief ard had to ackmowledge
\
that I had thrown the lungg\avay, he &rose sternly from his mic-
_ roscope and literally booted me down the stairs.
Ferbaps I may also note\éhat the scarcity of residents iz pethe
thelr
ogy ncwadays hes xxx= prought about a édifference in/tre;tme:t, el-

though possibly not so much differeqce in thelr deserts,

EXPERIMZNTAL STUDIES

Eecause of the question raised by autopsy observation of

associated asbestosis and cancer of the lung, and among the mazy
grperently

experimental studies that/hzve been done and .Or. are now geing

on by sutjection of experimentsl animals to resriratory exposure

to a veriety of suspected substances, I have undertaken to see

vhether evidence of carcinogenic action on the part cof asbestos

or of the conditior of asbestosis might be gotten in this way.

¥ow in the thiré year, we bave such & project under way, surpertel

ip part by & Rational Cencer Institute grant.

In devising suck an experirent, ome is, of course, faced
wvith meny questions, among which are the cholce el experimental
Lnima‘s, the methods of exposure, the mechanicel questions in-
volved ir metbods, the practical matters of time and belp, etc., etc.

Because, 80 fgr es I ar avare, no acirzl except men has shows
bronchogenic carcinome of the lung peturelly (or experimentelly
for that matter)

-
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we chose to work with a strain of mice known to develcr sdencn-
atous tumors of the lung in reguler pre-celculetle occurrence,
In this animal we have one of short 1life span, of knowr lung
tumor prodnctiveness thet might be susceptitle to influence in
that paturel occurrence, and at the same time as good as any
other prospect for bronchogenic carcinoms so far as is knovz.,
The strein chosen is the ACl hybrid (A4 male and C ferzle) first
generation from breeding stock obtained frox the Roscoe E. Jackscn
Memoriel Lsboratory. Lpproximétely equal pucbers of mice &re
being exposed and kert as controls. Ezpoéure cherbers are of our
own devising, R gular dui%::?ﬁ:? are mede, v?th concentreticns
of dust as high as mey be/without risk of killing the animzls,
Le near as feasidble, the same asbestos &s our huran cases ex-
perienced is being used as dust.

ds the animezls are sacrificed they are autopsied and tre
nﬁmber, size, and distribution of lung tumors recorded., ko atteryt
to grade these will alsc be pade, It would be premzture to give
ary anzlysis of this date es yet., Ecwever, no erpiderzoic cerci-
pnozz has yet beer observed.

Becuuse we withed to also use another end lerger grirel, &
nucber of dogs are aixr belng subjected to similar dusting ir
specially constructed chambers. This is, of course, & muck longer
terz experiment, and no report car be made upon it at trls tize,
One of the reasons the dog was selected 1t that observation cf tke
occurrence of asbestosic bodies in the lung of a dog exposec 1o &n
asbestos factory is recordec,

8o far as I ar awvere, there ic only one published repcrt ¢f

an inhaletion experimert exposing pice toc esbestos dust as & test

-8 RECEWVED FH.HAS
- DATE: JUL 33 1375



5053
of cancerigenic action, This report, by Fordrann and Sorse?
by the authors

vae claimed/as positive evidence of suck a relstionship ans hes
Deen cited to that effect by others, s;nith,e hovever, analyzes
4t to the conclusion thet it mot only produces no proof of a
causal reletionship of asbestos in cancer of the lung but actuelly
to the contrary. Inp that report ill-defined epitbeliel changes
were thought to have resulted in the lungs of ¢ arimels out of an
original 100 zice, squamons metaplasie vas found in €, adenocare-
cinoms in one and squamous cell carcincxe in ome, Szith questions
vhether the interpretation was correct as tc the deronstratior of
actual squamous cell carcinoma and cells attention to the common
occurrence of squamous cell metaplasiz in old rate vitb ckrendic
pulmonary infections ané in anirels defl icient in vitazin A,

The only other experiment of which I az awere vhere animels
under exposure to inhalation of asbestos dust developed tumors
of the lung in a way suggestive cf a relationship occurred in an
uncoﬁpleted experiment of the la® L. U, Gerdper thzt came to &y
attention through a courtesy from the Sararac Leberetory.

In one of Gardner's experiments in asbestosis he found &
high incidence of the type of lung cancer tc whick mice are dispazmel.
Since the strain he was using was unkmown es to tuzor susceptibility
and since the experiment was uncontrolled froz that standpoint, he
stopped 4it, apparently intending to set up a proper experiment to
follow up the suggestion leter,

At least it does not appear that any repo. tec experirent can
be accepted as eonclusive, and I ar inclined to the sexe view as

expressed by Seith, that up to the present no expe'imental prool

that the inhalation of asbectos or any other mzterizl will ceause

REUEIVtD F H. H&§979
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bvronchogenic carcinoxs hes been presented.

As the matter nov stands, 1t appears thet while additional
evidence of the same sort has been collected in the meaztime, the
question that was raised with our first T in 1925 as to whether
asbecstosies can act as a producer of cancer of the lung ir buman
beings remeins as opern as it was wvhen raised.

So far as we are concerned, the conditions in tbe industry
are so much improved that even the protlex of esbestosis has be-
come greatly lessened. The grade of exposure 1o the dust bes beer
so reduced in our territory of experience that we no Jonger ex-

pect to see the exirenme of the disease that eerlier uncertrolled
conditicns caused.
redium to

Even so, and although our cases were those c¢f/advanced
asbestosis,'if th: erxposure may be cancerigenic it couléd not now
be certainly seid thest lesser grades of the primary disezse weuld
be imwune to the tendency. |

In all_respectg therefcre, the probler remaips »ith us ané
should be subjected to continued investigetion on its own merits,
aside fror any advantage thet would scerme tc the investigatioz of

pelignent neoplastic éisease as & whole 4f such ar etiologic

factcr were uncovered, | co-LVED FLHKES
DAIE: _JUL 24 187%C
M.EM
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