
CRMC-Motley1000-Subj-000777

Case Reports 

Asbestosis and Bronchogenic Carcinoma* 
Report of One Autopsied Case and Review of the Available Literature 

Kliu· .1. bsi::LBACHER, r.1.O., HANNA KLAUS, 11.D. and HARRIET L. HARDY, M.D. 

Boston, ~I assachusttts ,. ; ./ ,c.~ r--~· .,,,,.._ .,, ! . • ' . 

Tlll::RE an· several reasons for presenting 
in det,1il a case report and a n·,·i<•,,; of the 
a,·ailahk lill·raturc dealing with thc 

rl'latiomhip het\'lcen occupational <'Xposure to 
asl)(''ltos and n·spiratory tract malignancy. The 
appan·nt incrcasc in hronchogenic carcinoma, 
1·spc-ri,11ly in m.1lrs, reported in the past dC'cade 

I 
has l1•d to scrutiny of rcspirabk dusts as possible 

l 

<"tiolo!::'~. Most English ohservcrs 1
- 1 arc satisfied 

that tlwrc- is a statistically significant incrcasc 
in pulmonary mali~nancy amon~ ashC'stos 
workc-rs. Som<' :\nwrican writ<·rs consid<·r that 
tlw 1·xpl'ricncl' to clatl' docs not support this 
nmtl·ntion. 1 • Tfw work of Graham, '· 7 Doll and 
Hill,• and Ochi-,wr9· 1u has created much intcr<·st 
in thc- corr<'latiun of cigarC'tte smoking with 
hroncho!1,enic carcinoma. E. R., whose case is 
hrrcin prl'iwn1rcl, wa,; cxpos1·cl to harmful 
,t1111J1rnts of asliestos dmt and w,1s a c:hain 
~111ok1·r. This proddei; spl'culation as lo the 
po~silik rok of l\\O ('tiolo~ic a~rnts. 

fl'w rcport<'cl cas1·s of lung c-anc<'r n·lat<·d lo 
industrial ai;h<·stos l'xposun-s provick data on 
the charactrr and quantity of dui1t l'Xposun·. 
This is a Sl"riou!- ddicit in l'xact i;tucly of ,·tiolu~ic 
corrrlatiun. In the "clinical report pn·s1·nll·cl 
herein StatC' authorities have d1·tl'r111i1wd hy 
mc-asurcment that thr ashc-stos dust rxposun· 
of this man during his tweh-c ~cars uf work \\ilS 

considerahl~ ahovc the saf<' 1<-wl. which is con­
sidrrc-cl tu I 1l' fin- million part icll'i; per cu hie 
foot of air for an ei~ht-hour working day. 

f It is pertinent to this prrsl'ntation that tlwn· 
/ arc prohably ahout 10,0()0 workl'rs en,za,z<·d in 

potrntially hazardous ashestos manufacturing 
· operations in the Vnih·cl Stall's. 11 Middleton 

reports th<' numher in Gr('at Rrit,1in as l1ctwC'1·n 
3,000 to 5,000. i: ~fust of th1• industry is c•ni~ngl•d 
in ashc-stus h·xtih- 111a1111fact11rin!!; producing 
insulatin~ 111attr<'!,s1·s, hrak<· linin!!;s, lin· proof 

,,~ ~_;, .it ... c:,_ 

curtains and clothing. The chief op<'rations are.,., 
disintegration of the crude mineral, carding th<' 
fihcr, separatini;t the mor<' useful long from the 
short fiber, spinnintt, plaiting al'l<l wcavin~ the 
asbestos, often with cotton. lnsulatin~ matl-rit1I 
is produced hy mixing magnesia, dialonrncm11s 
earth and other materials with aslwstos to 111:ikc 
cements or fillings for imulatin~ hoikrs, engines 
and pipes. Other non-textile ashciitos products 1 
so made include ashcstos cement, sheets, hra~: j 
and clutch linings, electrodes and switchboa~ 
pands. 

Asbestos is a hydrall'd ma~n<'sium silic-ale. 
Thcchicfsupplicsan· in Ct1nacl.i, c:apr Province, 
Italy, RhodC'sia and Russia. Asbestos dust ~in·n 
off in manufacturintt proeess<·s con!-ists of fra~­
mC'nls of fibers and small rounded or angular 
particlrs. Aclual iitucli1·s in industry show th<' 
si:1.l" and shape of the partidl's of ;111lwstos to Ill' 
such as may ~ain entrance into thl· I ,ronchioh-s. 11 

Ex ,ericncc has kd to the acc1· >lance ot ti\'(· 
million particles o as ,1·stos 1wr cubic foot of air, 

-ol s,nall enou~h !-IZl" tu he rcsp1rahk, lo he the 
safe working conc1·ntrahon. 

Some op1·ration11 hl·caus<· of 1lwir clustim·ss 
arr morr ha1.arclous than others in aslwstos 
manufacturing. Ba~~ing the aiihcslos, separatinc: 
the Ion!!; from thc short tihrrs, canlin~. spinning 
and w<·a,·ing show a ~n·ater stati11tical evi<kncc 
of asbestosis than du other opl"rations. As might 
lw expected, the lon~<·r tlw clurntion of exposure 
tlw ,zn·atrr tlw n11111hrr of <·a~1·s. (n th<' Mcre­
W<'ther and Price s<-riei; tlwn· wc1s one case undn 
four years' exposurr, and up to 53.6 pC'r cent 
with fifteen to nim·tecn ,·cars' exposurl'. 16 f 

• I 

E. R. (MGH #73558(1)," a fort~-one y<·ar olrl 
aiihestos mill work,·,-, <'111<·rnl the ~fasi1:icl111sl't1s 
c:1•1wral l-Jospit,,I in April, 1951. 'J'lw chi1·f 

• l;rnm th,· lkp:u 1111,·111• of f'lii-cli<-i1w ,111<1 l'atholo~y, aml lhl" C >c·c·up.1tional l\fc·rlkal ( :li11i1·. Ma~~ad1111rtt~ r.,•nrral 
Hospital, Boston, M~~. Thi~ work was supported in J>art by the National ln~titut,.,, of 11.-ahh. U1vi•ion of Rrs,·ard1 
.Granu. 
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: :: . __ . ___ ..., ____ "' 
I u;. 1. X-r,n uf chr<:t. The- lower lolx-s are reduced in 
si1.r and show a "'honrvcomb"' pattern. There is an 
inrrc.uc in hn,·ar and nodular markin~. A densit)' is 

, 5!'<:n in the rr,:rion of the- lini:rula with l"nlargcmcnt of 
h mph nodea m the- left lun,:: root, suggesting a tumor in 
that area. 

complaint WdS pro!!;rcssi\'C." low back pain which 
hc1c1 lircn present for four months and was only 
partialh- rc-licwd liy aspirin. In addition, one 
111011th before admission tlw patient noticed 
incr<'asing dyspn1·a on <'Xt-rtion, a worsening of 
his chronic producti,·e cou~h, night sweats, 
<111orexia, fe\ erishncss and a 10-pound weight 
loss. H!" harl worked in an ashestos mill for 
aliout twcln• ~-c.-ars hut had stopped working 
th("rc for t\, o ~ cars prior to this hospital admis­
sion. In th(" mill h<' hJd i.pcnt one year in the 
'·picker room .. ,,·hc-re crushing, e;rinding and 
~mine; of Jong ai.hc-stos fibers was carried out. 
He also worked five ~ ears in the carding room 
"here th<' concentration of fibers had been 
detrrminrd h,· authorities to he considerahh· 
ahovc th<' saf~ lrn·I. He used one can of snuff 
and i.mukcd on an an·rage of one to two packs 
of cie;arcth·i. daily for many years. For se,·en 
or eight yc;1rs he had been aware of clubhine; 
of his fine;<·rs; one flight d~ spm·a was present for 
about two y,·ars. Thert· had been no hemoptysis. 

Physical examination revealed a chronically 
ill and dyspneic man with e,•idcnc-e or wl'ight 
loss and cyanosis uf the lips and nail hcds. The 
blood pressure was 110/75, pulse 96, respira-

tions 30, and temperature 99°F. orally. His chest 
was thin and showed poor expansion. There 
were dullness and r<'duccd hreath sounds at 
both lung bases with sticky in~piratory crackling 

rales over the re~ion of· the kft '°'' er lobe. The 
left border of cardiac dullness was 10 cm. to thc-

TA.ALE I 

PUUl(il'iA.ll\ 1'1:l'iC:TIO'\" sn11m.~• 111-.-111tF .. ,11 .. FTI.R M.:-n1t 

------ --------
,·.,.1 capa, II) (I •• )... . . . . . . . 
"'•"'•mum brra,himr capac-u, 

(1../nun.) 
Rr11dual ,nlmnr (I. l .• 

t.tlt"f"tt\C" ahf'clar \c-ntilauun 
(I. /min.) .... 

Aheolor pO, (mm. H,> . . ... 
.Artrriat pU, (mm. Hcl 
Artrrial ,,co, 1nun lie) 
Arttrial < h u1uriltaon l "~) 
~"rum pH 
Ah t-ul.tr•arttnal Ot d1U~renN" 

lmm.H~J ..... . 

11.-lnrr 
ACJ"l-1 

Iii~ ~ 
I \;\ ; 

- ,,3 I 

')""' 

7 45 

114 .. 

7 42 

I 

l 
A1,pron. 

m•1r 
f\nrmat 

\ Value-.:1• 

' 9 

to 

• Thnc: 11ud1u .. err !"'•funned '" l>r. John Allrld1, l>rpanmcnt of 
Ph,"1ioJOI(,. Han·ard !w-hnot of l'ublir HoaJll1. 

t AC-!TII too me 1ntramu=larl) for "'" dai·•· 
; Body ,urfar, &r1'1 •·11 I .62 sq m. 

kft of the midsternal line in the fifth interspacc; 
there were occasional extra systoles; P2 was 
grl'ater than A 2; there was some pulsus para­
doxus. Liver and spleen were not felt. There 
was tenderness of thl' spine over L-4 with spasm 
of the lumbar musculature. Hl' had cxtrcmc 
clubbing of fingers and toes. 

.. Laboratorv data reveakd a normal urinah·sis. 
Hl'moglobin · was 14.0 gm. per cent and · tlw 
white count was 5,700, with a normal differl'n­
tial. Chest x-ray revealed the lower lobes reduced 
in size and showine; a honeycomb pattern. 
(Fi~. 1.) There app<·an·d to he a homog<'nous 
density in the lingula with enlar~ement of 
lymph nodes in the left lune; rout sug~csting a 
tumor in the rt>gion of the ll'ft lowl'r lobe. Films 
of the spine indicated areas of increased and 
decreasc.-d density in the- fourth hunhar vcrtl·hra 
givin.e: the appearance of 11wtas1a1ic- malignann. 
Electrocardiogram i.how,·d non-sp,·cilic T Wit\•· 

chan~<"ll. Non-protl'in nitro(!1"n w,1s 27 mg. Jll'r 
cent, CO: 29.4 mEq. 'I.., alkali1w phu~ph;-ita~•· 
4.9 Hoda11sky units. Rqwatl'd <·x:1111inatio11~ uf 
the sputum wrre IWl{atin· for ill"id-fJst organ­
isms, asbestosis bodies and malign:rnt cl'lk Two 
hrunchoscopirs Tl'\'l'alt·d uhc;tnirtion of till' idt 
low<·r lolw bronchus. Tlw p..1ti1·11t w.1s gi\'l·n a 
tri,:tl of ACTH 100 111c:. cl;iily intra11111srularly 

Isselbacher, Klaus and Hardy, Asbestosis and Bronchogenic Carcinoma (1953)
ACL Doc 24125 · Page 2 of 12

Published by AsbestosClaims.Law

asbestosclaims.law/library/24125/2

https://asbestosclaims.law/library/24125/2


CRMC-Motley1000-Subj-000779

(111· trn cl,l\s. ( :linic;ilh there was no C'hangc 
<'X<TJII for rupliori,1. Pulmonary function and 
cardiac catlH't•·rization studirs w<·rc prrformcd 
l,dorc and aftrr ACTH and Jikrwisc showed no 
significant cbng1·s. (Tal,lc-s I and 11.) Cardiac 
ca1hetrriz,11io11 did rt'\Tal chronic cor pulmonalc 

l,lood count was 6,500, hcmogluiJin 11 .S gm. 
per cent. · · · 

lt was bdicvcd that thc- patil"nt had pneu­
monitis in the right lower lol,e and early cor 
pulmonale with con~estive failure. He was 
digitalized, ~iven mercurial diurl'tics, anti-

TABLE 1l 

C.-\ROIAC C:ATIIETERIZATIOS STL'DIE!'i* BEFORE ANO AFTER ACTUt 

Approximate 
normal ,·aJu,,.s•• ..... . 

lkforl' { Kc·st ....... . 
ACTH Mild rxrrcisc 

(2 min.) .. 
Aftc-r I Rest. . . . . . 

ACTH \ ~tild rxrrcisc 
(2 min.) . 

I I 

I Os Os I Os 
Os Capacity Contl'nt 'i Satura• 

Consumption tion 
(cc./min./ kadial Radial I Radial 

rq. m.) ( Artool'ry ) I ( A/rlooC'ry ) I Artery _____ ..I cc./1 cc. _I cc. 1 cc. i ___ ~:)~ 

145 
180 

370 
156 

349 

20 0 
19.3 

i 

19 0 
18 I 

16.6 

96 
9◄ 

95 

I : ~ft'an : 
: Pulmonary. Pulmonarv: 
' Arlen· ! · ' 1 

• , Artrry i 
Prc&Surl' , Prr1Surc- , 

(mm. H,.:) ( H ) · 
1 mm. ii:, 

30/JO 
36/14 

43/14 
38/15 

52/22 

: i 

15 
21 

28 
23 

36 

C.ardiar 
Index 

(L./min./ 
sq. m.) 

3 2 
4 47 

~ 55 
4.02 

6.97 

• Tht·sr- stud1<'s wrn: pr-rform!'d by the Cardiac Catheteri:zation llnit of the Massac-huM-tts Gcn<'ral Hospital, 
includin11; Dr, G. S. Myrr, • .\. L. fncdlich, J. R. O'Neill, G. Cohen and J. G. Scannell. 

t ACTH 100 mg. intramuscularly for ten days. 

with sli~ht pulmonary hypertension; after hiotics (penicillin and strl'ptomycinJ, and was 
exercise the pulmonary hypertC"nsion increased in an oxy~en tent most of the timc-. Chest x-rays 
and sir;nificant arterial oxy~en unsaturation now were suge:estive of 1~ mphatic spread of 
appeared. tumor. In spite of all therap<"utic mcasun·s fever, 

Before discharge from the hospital he rect>ivcd dyspnea and cyanusis qrcw worn·. He hccaml' 
radiation (1,200 r) to the lumliar spine with no confusc-d and dic.-d on the thirty-fourth hospital 
relief of the hack pain. day. 

For S<'V<"ral weeks after dischargc- the patient At m·cropsy thc- patient was t•maciated; the 
Sl"t·mrd somewhat better and returned to lii:;ht thorax was lcm~tlll'nl'd in the antc-ropostl'rior 
,,urk. Howen·r, the cough increased markC"dly dianll·tc-r. Thrre ,,as clul,bin!!; of th<' fimze-rs and 
;ind hc- had sC",·ere dyspnca at rest so that after toes. 
l\\O months he had tu be readmitted. Physical On opening the thorax th<-" lun~s did not 
rxmninarion on re•cntry rc\'caled a temperature collapse liut rcmaint·d inflatL·d, compktc-lr 
of l()0.4°F. rl'ctally, pulse of 120-144, respirations filling both pleural ca,·itit·s. The majority of 
30 prr mim11<·. Hr had marked tachypnt>a, the pll'ural spac<" wa~ olilitcratt"d bilaterally by 
111od<'ral<' cyanosis and such dyspnca that it was dem,l· fibrous c1dhesiuns hr1we1·n tlw ,·iscrral 
\Tn dillinilt liir him lo sp<'ak. Tlwn· W<'fl' many and parietal l,1y1·rs. Both tlw \"isc1·ral and 

,-' . .- .. · - impiraton and ,·xpiratury whl·ezt·s thrm11(hout paril'tJI plcur;w \H'IT markedly thickl'1lt'd, ~ra~· 
'1:°,;\i{~ th<' lunt: lidcls. At the ri!.dll lias,: dwre wt·rt· moist fibrous memhranC's 11was11rinct up tu 0.3 cm. 

tlf ~ , !i:i/\;:,r::i;}::i)~;;~;~;;~~ ;~¥f i~ giE~~t:~iJ~\~:~?5i:.?:lf :;~-~§ 
1;:.:,_~~,!~ i d,1\\'11 l\\ll ,111d :1 hall fin~<'rhrcadths and there werr a numb<"r of whitish gray, shiny plal')ues 

·- . 

? ;.,: 

i
··i,;i0',:i i 111uch lou1h-r th,10 -"~- The liver was percussed diaphragmatic pleura, espt>cially on the right, 

:--fJ] 1 w.1~ 2 pl11~ ankl~· t·clc·ma. :\t this time the white 0.5 cm. long; these resemhlcd similar plaques 

·,:..·,. . . ..,..f....... '-"', .,,,1 "· t•l~ I · .. 

"~"~ .. -f~~~~~~,~!l~t'-~~~"~ffl~,IP!!l~~9~!!!'~!1~.:m'-'~"~!fl!'Jf.1l~~~~~~~!IJl!"\11!1!"1l~~I . --
· ·. ~1~}~~:1~~d~~1~,:;~$~i~t£t~~kif~~~:t~ff,$r;St;~:~~t~0;:;~(,'.~'. 1: ;:,,;., -~4<t.'' ·;,:;¥. ·';;,X :;,.;i-'),f ~~~.'?l.-:r!,,i<;;'!.~ l'~.~-~s-t,,-sf '7 ,,ih4>•>~-"'.-<>:j ,i,,,,<,f ,",!l'•"•"'~-' ' '·';' . 

. - ,,_ • . ~ .. ....,. .. ~ .... ~'iJ-lt.i'~~QtN, 
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!ie<·n on the upper surface of the liver, to be 
d<'scrihed. The lune;s weie;hed 2,710 gm., were 
\'oluminous and ,·en· firm throughout; no dis­
cn•11· noclult's could 

O 

he felt. (Fiq. 2.) Multiple 
srctiom show<·d a uniform brownish gray surface 
throu~hout except in the ldt lower lobe where 
1hen· ;1ppcan·d to lie a diffuse marked fibrosis 
throughuut the pan·nchyma. The Je,ft lower 
lohc bronchus was comph·tdy occluded 1 cm. 
from its uri~in b~ pinlish ~ray, firm tissue for a 
di11tance of 1.4 cm.; here the bronchus measured 
0.7 rm. in diam<·ter; the fi,rm pinki11h gray 
tissur l'Xtt·ncled inlo the parcnchyma for a 
distance of 1.7 cm. Similar tissue cxtendcd from 
this point in tlw bronchus to the pleura and into 
the wall of tht· left atrium which was adherent 
lo the pkura at this point; the gross atrial in­
\'olw111c11t uwasurcd 2.3 l,y 0.7 cm. in t'Xt~nt. 
The upper Johe bronchi were rigid and nar­
rowrd by a thick, white fibrous coat. Thl' right 
low1·r and lo some extent thl" right middle and 
left lo,wr Jol,c bronchi were dilatt.-<l, and there 

Fu::. 3. Asbt',tosis bodies in the lung. 'fhr club-shaped, 
beaded asb<-st~is bodici. an- srcn in the alvt"olar ducts, 
surrounded by macrophag('S and "dust c,·lls"; X 900. 

was collapse of the intcn·ening parenchyma. 
The veins and arteries appeared normal. 

There were adhesions uetween the visceral 
and parietal pericardium both at the apex and 
the base. The apical adhesions were thin fibrous 
strands but those at the hase were extensions of 
the firm tissue described in the left lower Johe 
bronchus. The heart weighed 360 gm. Therl" 
was invol\'ement of the kft atrium and auricle 
hy thick, firm, grayish pink tissue for an ar!'a 
measuring 2.3 l,y 0.7 cm. Th<' rl'mainin~ myo­
cardium appt>ared unin\'ol\'l'd and rnt·asur,·cl 
0.6 cm. thick in the ri~ht ,·t·ntricle, 1.3 cm. in 
the left. The endocardium ancl valn·s Wl'l'C 

nr-iza tivc. 
The diaphra11;ms co11tai1wcl lirn1 ~ra~ ish pink 

areas of plaqu<·-likt' thickt'ning which m<·a~urcd 
up to 0.5 cm: in diamc·1c·r. Tlwsc \\'1·re s<·1·n oil 

hoth the plt·ural and 1wri101wal s11rfor1·s, w,·n· 
apposed and loosely adlw1T11I lo si111ilar c·oll• 

fluent arl.'as in Glisson's capsult·. The r<'maininc: 

. ,. 
:: .:;~ ~ ;: 

~ ::·~t( 
-"~ ( ~ 
~:; ~ ..... ~~--
• --.... _,._ 
----"'--;''.. -,, 

.·,. ........ 
. ·'· ~-

. -:~.----~~ 
~~~->:_. 

organs, wilh the excc.-ption or tlw fourth lumbar 
vertebra, Wl're ne~ativc. This vertebra appean·d :· .. ?{:•' 
opalescent and rt'Sl·111hh·d 111arhlc, but its run- ' ...:,(·-· -~ 
&istcncy was soflt·r than tlw ,1d_jacl'lll ,·,-rtd,ral'. .•~J~{~: 
The body a1_:r~a:t,~ :~ l:;:,':'.·,,i:11:•:t·a

1
~

1:d ,'.~::1:~.i~:·~-~~ :':Yr,, 
. . ~~~*-'~-~~ ,. .-~ ... ~··--

~ .~;r~~, :-~~l~~;~-~ 
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Fie. 4. Squamous metaplasia in the alveolar ducu; note also asbestosis bodil'$ and intersutial lilJrosi.s; X 100. 

Fie. 5. Adenocarcinoma invading the myocardium; X 100. 

The lungs were sectioned topographically; 

sections from all segmental bronchi were taken 

near the hilum, the mid-lobar and the periph­

eral areas. These basic histologic patterns could 

be seen: 
Fibrosis: Throughout the lungs there was 

proliferation of fibrous tissut> around the bronchi, 

the arteries, al\'eolar ducts; the interlobar septa 

and pleurae were also thickened. There was 

pcribronchial and ah·eolar duct fibrosis in both 

apiccs, and slight alveolar wall thickening as 

demonstrated by connective tissue stains. The 

fibrosis increased in the remaining portions of 

the lun~s, was heaviest in the hilar and mid-lobar 

areas hut ext<·ndcd to the periphery. This con­

lirmr-d th<- gross impression of diffuse fibrosis. 

.1Jl,estns1S bodus: Asbestosis bodies were present 

in all sections. (Fi~. 3.) These were segmented 

lihcrs averai,;in~ 50µ long, some straight and 

some duh-shaped, others reS<·mbled dumb bells 

which stainL-d dark hrown on hematoxylin-eosin 

preparations, and blue· on Prussian blue (iron) 

pn-parations. l'articl1·s of iron-staining dust and 

largn, rasily idrntifiaui,· asbestosis body parti-

cles, were present in the macrophages. The 

distribution was equal bilaterally, being slit::ht 

to moderate in the apical segments, quite 

marked in the remainder of the lung and oc­

curring with equal intensity in the hilar, mid­

lobar and peripheral zom·s. 
\\'hilc most of the asbestosis hodit·s were seen 

in the bronchioles and al\"eolar ducts, a few 

could be seen in the al\'eoli, and fragments were 

found both in the macrophages and in the 

lymphatics. Se\"eral ag'Veg::uions of asbestosis 

bodies were found in the bronchi. Fragmented 

asbestos fibers were found mostly in the macro­

pha~cs hut occasional iron-stainin11; particlt·s 

were found frL'C on the ah-eolar walls. Much, 

but by no means all, of this material in the 

macropha~cs took the iron stain. 
Inflammatory rtsponst: The chief inflam111alory 

cells responding to the irritant were the macro­

pha~es. These cells were seen in abundance in 

cv.ery section; they lined up along the walls of 

the alveolar ducts, filled the lumina of bron­

chiok-s and alveoli, and were found throughout 

the septa and fibrous tissue. Most of these con-

.:· ... ,, . 
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t};{~j fu;. 6. X-ray c!i!Ti aruon him or luni: r('sidu1· or E. R. • Thr lint's list,·d wh<"n t"rnnparrt.l to till' known 11.111nn 
for aslwstlb gi,·r pos1me proof that the lung residue i~ csscnt;ally asbt-stos. 

·-~'"~.11 

j~, 4.52 
Table of "D" lines: 

2.42 1.61 
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4.20 
3.35 
2.98 
2.67 

2.38 
2.115 
1.84 
1.70 
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• -\ u8.5 gm. ~ample of formalized lung tissue was dii:c-sted in 20 volumes hydroi:en peroxide, the digestion bcin~ 
.u n·lc-ratrd \\ ith i:<"ntl,· l11·,u111i::. Th" tti;idue (rom the digC'Stion was treated with dilute hydrochloric acid, tilt"r•·d, 
"a,lu-d .md u:nitrd al 500°1'. The ignited residue was analyz"d by x-ray diffraction by the method described in,,,.. 
ar1,d,· by HJna"ah, J. D., Rinn, H. \\'., FrC\·el, L. K., "Chemical analysis by x-ray diffraction," Indus/. & Eng. Cli,m., 
"""'· Ed., \-'ol. IO, no. 9, 1938. This work was done by R. I. Chamberlin and A. WO<"wucki, Jr. of the Massachuscus 
Bundini: and In~uranc·" Company, Boston, Mass. 

tai,wd brown pi~IIH'lll granules many of which 
took an iron stain. and portions of asbestosis 
I u,dil'S were- also found in the macrophages. 
(Thl'sc cells havt' hcen called dust cells and arc lt .. ~-;;i 

t, ,,:i..l'-.;.~ 1hought tu lay down the iron on the asbestos 
t:~-•::') til,l·r, constituting tht' asbestosis body.) Anthra-

. ~_,; ..... _.:_-~.f~.~.{~,~c:,· cutir pigment was also present in the macro-
~ ~ phac;t·s. M ultinuclcatcd giant cells of the foreign 
,ffl,,i:~"f! liucl~ type w1•rc found in abundance in all areas; 
;;:i~ man~ of thr.sl" containc-d birefringent asteroidal 

:_L.~:·•·.-.-'.f_:~-~.1.~- lioclics. Few lymphocytes were seen; those 
~~ ·•::-: prc-smt wl're scattered around the bronchi 

nl'ar thc hila .. -\ f1·w focal areas of hronchopncu-
,. _;, monia \\ ith µulymurphonuclcar infiltration were 

r-j' ~ prcsl'nt; th1·s1• had no particular relation or 
.~.-- / location tu any grouping of the asbestosis bodies 

' /~:l~ Throu!!hout the lun~s many air sacs were 

Blood vrssrls: The· artt·ril's and artt•rioles uf thl' 
right middle and hoth lower loht·s show<."d 
moderate intimal thickening with h\'alinizntion 
and narrowed lumina. This was m·ost mark1·d 
near the hila but was found occasionally farthrr 
into the periphery . 

Tumor: Adcnocardnoma w;is found oru~mat­
ing in the inferior lin~ual segment of the left 
upper lobr- bronchu!I. The- tumor was prest·nt 
in the mid-zonal area of the a pica) posterior 
segment of the left upper lobe, the entire 
lingula and left lower lobt', as well as the right 
middle and lower lohcs. It had spread by sub­
mucosal and lymphatic routt's. St'clions of thl' 
left atrium showed dire-ct t·xtrnsion through tht· 
left hilum into tht• p1•ricardium and myocar­
dium. (Fig. 5.) Metastatic tumor was st'en in the 
fourth lumbar vertebra. 

· fft,: ,md \H'rt' undoulitl'dly a terminal phenomenon. 

· .... ,.-_-_;:r_:_:_{Y-_~-- dil.i11·d and cu11t,1i1wd a granular eosinophilic Asbtstus "grnnulomns": Thr whitt· plaqur~ 
- 111,ttnial. prul,alily tilirin. Some of these plugs dcscrilJ<'d in the diaphragm and Glisson's cap-

·
~:,;_' .. -~_::;_~.:_::·:_~-~: \\ c·n· undc-rl!:oin!.!' or~aniz.-1tion, mainly in alve- sule were made up chidly of hyalinized ~on-
, ,:._:! olar cJucts: this t~ pr of fil,rosi~ probably accounts ncctivc tissue. No aslic-stusis liodies or ~1ant 
._,,, ... ,_~ for a sm~1ll pcrcc-ntaL;C of the total fibrosis seen. C<'lls wl'rc Sl"C'n. These distincth·c arras ~rossl~• 

-;;/~;~ m:.~:::;t·;::~:~~::;~:~~~is~f ~~::;\~.:~ol~~~:~a~:~ su~~:~:.dc17;r~:~~::as:·uclirs wt•rr carri1·d out on 

~ .. --. ' 

''-"i\0:::·:-:..1:. .. -;· 
·•"'J·-.,~-,·-- ,_ 

';~"if~. 
) - _.I ,.✓, 

'-t• ........ ;::. .... 
':•,-;;--.J 

C" - ... __ • 

·~r--~ .. ~~--_'.4 ti I II osi~ of the muscular co.at and pcrihronchial a sampir of fornrnlized lung t issu1•. Thr rt'sult ing 
~ filJru~is. \\'hilt' the- lauer was most marked in pattl"rn indicated that tht• Jun~ rrsichw \\a~ 

,-1<': :'?~ the lower lobes it was scm in the hilar and mid- mostly ai.l,c-stos. (Fig. 6.) -.":,i::f/~ i}\~7_;~ zo~
1
a_l rc·~~uns of almost a_ldl sc~mednts. Another c:mumsTS _) .. _~.:~_( 

stra..,;1111{ 1eature was w1 csprea squamous ~?i·i~l 
1
n~

1
1:~aplasia of th<" hrkondcl~ial hepith

1
l"liu

1
m. d(Fi~. 4;) ~shes

1
todsi_s may he cl1:?n

1
cd a

1
s a ~p

1
<'t"i

1
1ic_ occu-, ;·_-·,_,_\\ 

"" • us was most mar ·c m t e a veo ar ucts· 1t pat,ona 151•ase causc•u ,y t 1c m ia auon o ' ~-·/·:0~ was found in all .ire.ts and wa11 not particula,rly ai;hcstus fibl'rs and l1·arli11g lo ;1 prni;rrssin· · ':,/;;:-' : 
.... ,~ .t-1 related topographically to the adcnocarcinoma fibrosis and sc-arrin~ within tlw lun~s. Ii It has •_;. · • ,, 
\':f;, .. ~~ : described later. 1,een demonstrated l,v (;ard1H'r7" :tml again I,\ · ,,.-?;-;~~: 
< .... , ._:- ~A • . ~ ••.:.~~;,: ... :,".. ·."",,_ ,, .·- - '. 
/~•• , ..... ~ . \•11 •••• , .. 1111 ,., \t 1,t· \II 1 ► 11'1~ • _, ,f,,.~/,..lia,' 

~- •• '-• .._ _Ir , , ,! •, ":,, i •·i•"~-~-•-•· ''<,•~'j:°c+~ > ~; -~,il1-'\loi •,;_:'~ ... ;,(-%''' ~1~ ~~~:,.,-,;~-~ {1t• ~·~~-::AA"~,,_:.7..;_:. _;, '.:• l ~ ""' ., » · 

:.·~~:-{~~t/;·h='.~--;~:--•.,'.·:~~~)-;::~;G~Z!~~~;!f":i, t~:);;tj~;i~~;!~~l~l~4~~;~~;ti1:~v~~~1?F:t:::tJ;;t;J,-;.~-a 
:~ 11'-:~~ .. N· ~:r,1~-~l!-~~•,~~--~~~:m:&~-t~t::-;,~-;-:~~ ~~~~~;,:~!!!'J,~~~-!'~~~,;,:~'~it.'t.~1. Jjt:ftt ~~re;~f;.-... ,~~•- .'/7. ~t-~-, 
~~:.: ... ~--~~·\. ... -.~l~ ... ~: '>~t';~i ... ·- ... ,:p-";.~-- ,· wi;--~~ i-{ .... " -~~¾ ~ ~ !'!.j. .,.,..1:..- ::r-7 . ~~~---~::~ -~:~~-;,..•:j~ ' ··l:a ~) .. ~ ---;~ .. - ... · _"h;-t&ii1~t~ .. 
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J\~l >Csloi-;1s, 1,roucuogcn1c \..&1n.u1u,uc1 -- , .,.,, , """"n , , u,. -

\·urwald'' 1li,11 U!iually the disease will not 
occur with filwr!I k!is than 20µ in lcn~th or a 
concentration hclow five million particles per 
cubic foot of air. 

The pathologic prucr!ISC'!I rcsultin~ from the 
inhalation of a!lh<·stus particks arc hclicved 
to he du,· not to thrir chrmical nature but, 
rather, the cons<·quence of mechanical irritation 
from filwrs lodt,tc-d in the respiratory tree. •t-:o 
Thr inhale-cl particles arr-, in general, too large 
to pass beyond the rrspiratory bronchioles and 
so th1·y remain ·tht'rc to initiate a forcic;n body 
rl'actiun which C\'entually !rads to fihrosis. 21 

Th<" patholoc;ic sequence of c-vcnts can he 
considcrc-d as occurring in thn·e stai;es: (t) 
clr!lquamation and 1·xudation, (2) formation 
of a!lhrstosis hudies and (3) fibrosis and scarring. 

The Ion!=( filiers traumatizr the epithelial cells 
linint?; the i;malll'r bronchioles and thr constant 
irritation and friction cause the cells to desqua­
matc. Macrophal(CS pour forth in an effort to 
phagocytizc thr fibers. In our case fragmented 
ashc-stosis hodic-!I wcrr also seen within macro­
pha,zes and lymphatics. A SC'cond rr-action to the 
a!lhestos fih<"r in thr lunt?; is the production of the 
so-callc-d "ashc-stosii; hody." 22- 2• This rci;ults 
from a reaction occurring hetwecn the asbl."stos 
particlr- and surrounding tisi;ues. It is a thickcn­
int?; of the fiher due to the deposition ·along its 
course of a protein matrix containing iron 
which probably scr\'es to reduce the- chronic 
irritation. 21 These uodies ma,· he found in the 
sputum, lung, pleura, lymph ~odes and spleen.:. 
Their presc-nc-e is held to he evidence of expo!lun· 
to asbestos hut bv thrmsel\'eS arc not neccssarilv 
an indication of ~sbestosis. 11.27.u · 

The third and most si~nificant tis!luc re-sponi;c 
i~ tht· production of fihrol,lastli and th<' deposi­
tion of colla~cn about the distal hrunchiolc-s 
and ah·coli. Tht>rc ensues a diffuse fihrosii; which 
compresses thl' ah-coli and capillaries, re-suiting 
in complete obliteration of the- invol\'ed pulmo­
nary tissue-. This procc-ss is more pronounced in 
thr lower loheli of thr Jun~ for it ili there that the 
particlr-s arc 111o!lt ahum.lant. By x-ray one M'C..'S 

a finr, (!round ~,a~s or granular pattern in the 
l•M<"r lolws and fr<'qU1·ntly l·mphysema in the 
uppt·r lobes. 

Tlie srq11•·nc1• of patho)ol(ic t·vcnts dl'!lcri11t"d 
pn·vioui;ly occurs slowly. In man the fibrosis. 
11·nds to pro~rei;s c·vc·n afH·r th1· t·xpo'iurt• has 
c1·aS(·cl; how1·vl·r in ani111al11 this «lo<·s not i;cem 
to Ill' 1hr ca!lr. It mm· hr that intc-rcurrcnt infec­
tion rontrilmt<'!I to tiw pro!{r<'!i.'iion in man. u 

In general there is a delay of five to seven 
years between the initial exposure to high con­
centrations of asbestos dusts and the onset of 
clinical asbestosis. The average interval rr­
ported by Merewether is eleven ycars.17 Wbilr 
most patit·nts with asbt·stosis ha\'e had an 
exposure of ten to sixteen years, it is importanJ 
to realizl." that the disease has occurred with as 
short an industrial exposure as 0.5 years. 1•2 

Usually no symptoms appear until a Jar~<· 
part of the rc!lpiratory rcscr\'e has heen reduced 
by the fil>rosis .. Mcrewl"thcr has frequently com• 
mentcd how markcdlv the lunqs can he affc-cted 
and yet the patient he fairly comfortahlc. 17 

Howc\'er, when symptoms once bcqin and 
si~nificant d~ spnca becomes apparrnl. th<'re is 
usually a definite and rapid progression. Thrn 
producti\'e cough, anorexia, wc-i~ht loss and 
fatie;ue arc th<- common co111plain1~. Dl·.llh 
e,·cntuallv r<-sults from intt·rcurn·nt infection, 
cor pulm~nal(' or carcinoma of the lune;. 

The cas<- herein prl'scntcd dl·monstratrs many 
of the si~nificant features in the pathog;<'ncsis, 
symptomatology and natural course-of ashc-stosis. 
The patient had worked for twd\'<' yrai-5 in an 
atmmphcre ha,·ing a concentration of aslwstos 
particles known 10 he sulhcil."nt to produc<' 
pulmonary pathology. Howc\'er, it was only 
durin.e: the last y<-ar of life that d)spnra, cou!,:'h, 
anorexia and wcic:ht loss manift·stcd tlwm~ch cs. 
Clubhing had hecn presc-nt for at ll'ast Ii\'(' 
years. He had a very rapid downhill coursc, du<' 
undoubtedly to thf' two as!IOCiatc-d factors-the 
ashe!ltoi.is and carcinoma of the lung. Thr 
physical findings of cl11! ,liinc:, cyanosis and 
dullnC'SS at the lunq hases were- all consistrnt 
with a!lhc-stosis as wrrl." th(' x-ray findinqs in thr 
lum;s, apart from the l•vidt·nn· !iuc;g<·sting nro• 
plasm. The outstandine; symptom, the !it'\"erc­
and prrnzrl'ssh·e dyspnra, was attrihutl'd to a 
co111hina1ion of pulmonary fibrosis. superim­
pused and sprl."adinq lunq nt'oplasm, pulmonary 
infr-ction and finally cone;l-sth·e failurr- on the 
hasis of cor pulmonalc. 

:\i; indicat<·d in thr ca!le hi!lton·, tlw t<·n-day 
period of ACTH thc-rapy was accompJni<-d only 
hy euphoria hut ohj<•cti\'<' mcas11n·111rnts rl'­
vt"alc<l no i;ic;nificant chan~1·s. This wa~ not 
surprisine; for two rrasons: (1) the filirosis had 
ohviou!lh- Jl("cn of Ion~ duration and th<·rcli>re 
one wouid not cxp<'Ct ·it to chane;e much at this 
tim<': and (2) he had !luperimpuscd hroncho­
gcnic carcinoma. It is of interest to compare 
these rt-suits to patients with chronic beryllium 

: •. f 
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I 1 Hf ',I . 
puisoninp; who u:1ually show a Cavoral>le rc­
.spon~e to steroid therapy." 

Two furtlll"r aspt>.cts of this cai;c merit more 
drtail<-d consideration and analysis: (1) the 
pulmonary function and cardiac catheterization 
studie_s; and (2) the significance of the superim­
po~cd hronchogrnic carcinoma. 

number to he of signilicanct·: oth,.rs, espcciall/ 
Vorwald and K:ur, ha\"r statl·d that "inhalt·d . 
dusts, except those containing recu~nizcd carci- · .. 
no~enic substances (as radium and tar) cannot \ 
in general be considered as etiologic- factors in 1 

the development of primary pulmonary carci- ! 

PTJUIO~ •\RV FU~CTJOS AND CARDIAC 

c:., TIIE1"E:RIZATION STUDIES 

Table 1 indicates, as one might expect, that' 
thr patient had a rc.-duction in ,·ital and maxi­
mum brt>athinsz- capacities. Howe,·er, the finding 
of an aln·olar-artt>rial oxygen e;radient of 
r mm. H~ dc.-monstratcs that one of the dis­
turhanct·s in pulmonary function was a defect 
in thr diffusion of ox,·gen from the ah-coli of the 
lungs to the capillari~s. This corresponds to the 
syndrome of "alveolar-capillary block" de­
scribed hy Baldwin, Cournand and Richards31 •12 

and ae:ain hv Austrian ct al.33 This diffusion 
def1·ct is nut· surprisin~ when one recalls the 
fibrosis about the ah-coli, alveolar ducts, capil­
larit·s and hronchioks that occurs in asbestosis. 
In order for the patient to maintain a near 
normal arterial oxygen saturation, a high 

TAeu· 111 I 
INCIDENCE OF ASRESTOSIS. AND CARCl:-.O~IA o•· LUNG 

No. of No. Due to lnci-
Aulhor Draths wilh Cancer of dcncc 

Asbf'slosis Lung (%) 

Mcttwclhcr1 •••••• 235 31 13.2 
Wcdlcr46 ••••.•••• 92 15 16 3 
\\'ycrs= ........... 115 17 14.8 
Lynch, Cannon41 .. 40 3 7.S 
Gloync1 .•.•.•••. 121 17 14.1 

Total ............ 603 83 I 13.8 
I 

noma. " 4 Our conclusion at present is in favor 
of the concept that the association of broncho-
genie carcinoma with asbestosis is more than 
coincidence. That there is a significant incidence 
of L>ronchogenic carcinoma in asbestosis is 

ah·eolar oxygrn was necc-ssary; and this ap-. apparent from Table m. -
parcnd~ was accomplishc.-d in part by hyper- Merewether has cited the largest series-of 

wntil.Hion. The patic.-nt had an average 235 cases of asbestosis there were thirty-one with 

respiratory ratr of 40 pc.-r minute at rest. This bronchogenic carcinoma, or 13.2 per cent. 1 An 

compensatory mechanism apparently was not average of the fh·e analyses recorded in the 

adc-quate <lurini; stress or exercise for under literature is 13.8 per cent. This is considerably 

thost· conditions the arterial oxygen saturation higher than the incidence of Jun~ carcinoma 

fdl. Thrrr was a considrrablc de~rec of pulmo- in routine necropsies, which in a comparable 

. _/:.:.:1 nary hvp('rtrnsinn and, as in the cases of pulmo- period (1935-1948) ranged from 0.8 to 2.4 per 
·4'A ~ '"ct nan· fibrosis studic-d bv Cournand and his cent. t,n,H 

.. ,;~;};i:q a~s~riatt·s. a rise in the pulmonary artery In contrast to asbestosis the incidence of 

~\?io~~-,ff prem1re occurred with exfrcisc. (Tahlc u.) The bronchogenic carcinoma in silirosis ns recorded 

~-~}i: 
-~:;:; ... :. . 

, :~~:~+ ~ 
.:::-1.~• ~:}-·~: ~ 
.,..- ... ",._ '. ~ . 

• <,"•""' ,.· 

~ <::":¢', 
----~. ~' . .. -. _ .. .:. _ • ......, r 

,:--~ ~_:}.~ ;-
· ;.... .. ~,'\-' 

·~ ~{.,..-. .,.· 

.. ~~:.-,~~;,~ 
; .... " ... : ... · .• :~--.-:;;i p:1rti,il pn·ssun· of carl,on dioxide in the hlood in the two lar~cst series has hccn simil.ir to , _. · 

: 136 mm. Hui was low normal rather than ele- what mi~ht be expected in the general popula• .'._t('::· 
,~:~::,)f· va1t-<l. Had there he<'n a defect in alveolar tion. The data compiled hy Mercwcther 1 and : :.-::·-:(-

_:;•.·:~_;l.~.t_~ .. r.:,;.'._. \'(•ntilation, the pCO: would prol,ably have the Miner's Phthisis Medical Bureau of South ;;<··: 

- T~ - _ brcn hit(hcr. ~.\s r\rnot c1nphasized in discussing Africa 16 are based on a total of6,R84 and 1,438 ;:~:~:'t~: ... 

·ti;X:j :~i:r~~:~~; f~~~~~~c t;:;:~oi~h~~;lvi:ii~:~:~u~: ~~~~~:~edanca:~;id~nc~li~~si~UJ:;sr;;;!~-~~;;man:r ~ . .::~;;/·· 

.:}_:4_J:~.: .. _ .. ,·_·!. of its ~rnit diffusion capacity. This speed of 1.32and0.70pcrccnt. \'orwaldand Karr found ,:·_:~>'. 
, • diffusion plus th<' increased alveolar ,·c.-ntilation two )uni?; carcinomas in 136 silicotics (1.47 pt·r ,; ~·.r(· · · 
'!fiJ:~"' no doubt accounted for the lowered pC02 value. cent). Klotz" nowd an incidence of 8 J><:'r cent, .,· •. ·, - · 

~ ·, but his series of fifty cases doc-~ not Sl'rrn lan~c i·· \;;i. -•~, G, ASHESTOSI~ A:-.o CARCl!I.OMA OF 'l"HE LUNG enough to be statistically significant. Howc-,•cr .:\\•,:-. 

·-,.. -~ Tht> a!isociation of asbestosis and carcinoma Gloyne3 in rcviewin~ necropsy material from -~: .-••:~.-. · 

.;··~•ti :: f the lung has been mentioned frequently in 1929 to 1949 (796 cast·s) also d1•scrilird thr · 

-i;,i'i ; i ~::~•1i;;~~::~ •~;;:~:•h~=ro,:::7,: •~•.: ;~;;;~::;~>~;'~'; ;;•~;~~<-~~I~:;• ,::;•;~~:•7: .:Jr\: 
,_,;-~ ·.,.. AI.U:lllC:AN ....... \:.\1 111· •H.l>IC:lfO: :'.;/~(~:-: 
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:\!>bn,,u!'-1:-, Hwm:hugl'nic Carcinoma -Jssdbuchr.r ti al. . 7i~ 
the pneumoconios<"s as a whole-.· In this same 
sc-rir.s 8.3 pc-r cent of Ca!ICS without any pncumo­
conio~is had cancrr of the lune;. Mc-rcwcthcr and 
Gloync's cases were a-nalyzcd over a comparable 
period of time so that it seems unrc-asonahle 
to interpret the- fic:ure of 6. 9 per C<"nt as reflect in~ 
the incrc-ase of lung carcinoma in the general 
pnpulation. The discrepancy in the data proba­
bly is <'xplained by the fact that Gloyne·s 
matrrial was selected from the pneumoconioses 
in which the histories and x-rays were "unusual." 

Gloyne noted that 14.t per cent of patients 
with asbc-stosis had lung carcinoma. This figure 
parall<'ls the obser•.ations of pre,·ious workers 
and i!I significantly above that recordc.-d for 
silic-oi-is. As has been mentionc.-d the uhcstos 
particle probably acts as a mechanical irritant 
while- the pulmonary changes in silicosis are 
considerc-d due to the chemical properties of 
silica. 11.:o 

Carcinoma of the Jung appears to be promi­
nent in fr·males with asbestosis. Of Merewether's 
thirty-one casrs nine were females, or 29 per 
cent, and in Glovne's series of seventc-en cases 
the incidence was· 41 per cent. In the published 
autopsy reports data as to the sex of the patient 
arc available in twenty-three, of which five 
(21 per cent) were females. In contrast, the 
incidence of hronchogc.-nic carcinoma in females 
in the general population is considerably lower. 
Lindsko~ noted an incidence of 4.0 per cent, 11 

Graham 7 5.4 per cent, Doll and Hill 8 8.4 per 
cent and Ochsner10 10.3 per cent. The higher 
figure in asbestosis supports the theory that 
asbestos particles act as carcinogens. 

Experimental production of neoplasms has 
demonstrated that chronic irritation of body 
tissurs hy mechanical means may predispose to 
the de\'elopment of malignancy. Asbestos par:• 
ticles when lodged in the finer bronchioles sen·c 
as mechanical irritants to the bronchial epi­
thc-lium. The squamous metaplasia of the lungs 
found frcqurntly in ashc-stosis is presumably a 
conscquc-ncc of prolon~cd irritation in the low<'r 
rcspirntory tract. Some patholo~ists considrr 
sqmimous mrtaplasia as an alteration in the 
cdlular structure that may precede or be the 
initial .~tq> towards the development of squamous 
cell carcinoma.•• 

A "la!.! period'' between the exposure to a 
possible carcino~cn and the onset of malignancy 
is characteristic-. Nortlm,mnu noted in his cases 
that thr awra~c duration hetween the initial 
cxpm11rr to aslwst1>s anti th<' development. of 

' '•, • I 

bronchogcnic carcinoma was about" -eighteen 
years. Similarly Merewcther1 found that patients 
dying of carcinoma of the lun~ had a lonEtcr 
mean exposure to asbestos (16.5 yrars) than 
those dying witlv no evidence of mali~nancy 
(13.4 years). Finally, a short but "adequate" 
exposure may be followed hy pulmonary' 
malignancy many years later. In Merewcther·s 
series is the cas<' of a woman who was an ashrstos 
worker for only six months yet later de,·cloped 
Jun~ carcinoma. Glo~ neH reported the casr of 
a woman with an exposure of nineteen months 
who died fifteen years later at the age of se\'enty­
one with a squamous cell carcinoma of the right 
lower Johe. 

Table JV '!iummarizcs the pertinent inforrna­
tion of the twentv cases of asbestosis with lung 
carcinoma tFiat havr heen autopsied and n·­
corded in the available literaturc:-Fourc:as~s 
lia,·c been adckcf to the list compiled by Hom­
burger41 in 1943. It is noted that in about four-
fifths of the cases in which the- primary site is 
indicated the origin of the neoplasms was in the 
lower lobes. This is in contrast to the general 
population where broncho~enic carcinoma serms 
to he more frequent in the upper lobes. In 
Lindskoi(s" series there was an incidence of 
57 per cent in the upper lobes, 26 per cent in 
the lower loht's. Ochsner 10 found 56 p<"r cent 
in the upper lobes and 35 per cent in the lowc-r 
lobes. No conclusions should he drawn from 
the small number of cases listed in Table 1v. 
?\e\"t"rthelcss, since asbestos particlei; lodge to a 
greater extent in the lower respiratory tree 
where the chan~c-s of ashc.-stosis arc also more 
pronounced, a hi~hc-r incidrncc of carcinoma 
in this location should he expected if an ctioloi::ic 
relationship exists. In our case the asbestosis 
was wicksprc-ad and se\'c1c. and the tumor, 
which ori~inatcd in the inferior (lin~ual) seq­
ment of the kft upper lolir, was in an arc-a 
signific-antly invol\"l'd hy the fibrosis and in­
flammation of ashcstosii;. 

It is also notc-d in T.1hk- J\' [hat twcl\"C' of tht• 
ninetct'n pre,·iously rccordt·d cases had l<"sium 
of the squamous crll type. The incidence of 
squamous crll carcinoma is said to lie hi~h in 
male cig;m.'llC smokers with pulmonary mnli~­
nancy. • At autopsy our patient showed both 
squamous metaplasia and adenocarcinoma of 
the lingula. It may be of significanc~ that he was 
a chain smoker for over twenty years in vit:w of 
the obscn·ation by \-Vynder and Graham 7 that 
males with adenocarcinoma of the lung are 
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frrqul'ntly chain 11mokrrs. Ho\,·c,·rr, it is our 
lidi«'f that the prcsrncc of an ad<."nocarcinoma 
rather than one of the squamous cell type ma) 
hc- c-xplaini-d by the fact that it is not unusual 
to find se,·c:-ral cellular typrs in variou!i sections 
of the same tumor. 0 Thc-rcforc morpholo~ic 

carcinoma in 13.8 per <'<'nt of tlw Cd!il"!i citc:-d in 
the litrraturc. In silicosis the- incidrnc-l' ii; con­
siderably less than this. 'fhl' asbestos particle 
may scn·e as a earcino~en be-cause of the 
chronic ml'chanical irritation it produces. 

5. Since th<.·rc arc approximately 10,1100 
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:\sl.K'sLus1s, lirunchogcnk Carcinoma-Jsselbache.r et al. 731 
.-\t ;1111ops~ till' lun~s Wl:rc firm ancl wei~hcd 

3,350 i;:m. Tlu.-r<· \Hts a poorly cliffercntialC'u 
ad<'nocarcinoma arising from thc left lower lobe 
hronchus, almost complctdy re-placing the lt'ft 
lowc-r lube-. Thc tumor had sprc-ad to the left 
uppl'r lulil', hilum, pt·ricardium, pleura and 
cliaphrar:111: and had mc-tastasizc-d to the rii;ht 
lung and acln·nal. The n·mainini; Jun~ tissue 
shmn·d pl·rihronchial llhrosis, focal alwolar wall 
thirkc-nin£Z and numerous ashc-stosis bodic-s, sur­
roundc-d hy •~acrophagcs filled with ashcstosis 
hody particles and foreign body giant cells. The 
ash<·stosis bodies we-re seen in cqual distribution 
in all parts of the lungs not complcl<'ly in\'Ol\'ecJ 
1.,y tumor. 
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