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Tronal Qi pee—(HERE are several reasoms for presenting -
- uleer. B ": tE5 In detail a case report and a review of the
°'.;.,h° A available litérature dealing with the
e sieiationship between occupational exposure to
f‘i‘:"" - fa0estos and respiratory tract malignancy, The
ditiaﬂa spfpparent increase in: bronchogenic carcinoma,
‘ase :“ yxapspecially in males, reported in the past decade
ctor: gpasled to scrutiny of respirable dusts as possible
‘._lu":" Zhstiology. Most English observers'™? are satisfied
Z‘hC“ﬂ g Eetiat there is a statistically significant increase
:c!i;i- ;gy.lmonary maii'x_.;nancy. among asbestos.
[ pain ,.’_; OrkeT §omc American writers consider thar
: find- %,,—-’3 .experience to date does not support this
;t' N ) g Con gqnioa.“ The work of Graham,*? Doll and .-
IL, ALY and Ochsner™!? has created much interest
e S g;-'j @%&qehdon. of .cigarette smoking with, -
. were o .5:" ' nchogemc carcinoma. E. R., whose case iy
nated jaepiierein - presented, was exposed to harmful
lenst mounts of asbestos dust and was a chain
lures pxnoker. This provides speculation a3 to the
onia ?& goxible role of two etiologic agents. _
s that aie¥i Fow reported cases of lung cancer related to
< not '_,2:’;4"-“ asbestos exposures provide data on-
ction .s_ét.:ij' ¥ character and quantity of dust exposure.
I SRt IS A serious deficit in exact study of etiologic
- that " [3agarchaton. In the clinical report presented
1 ene bspuctein. State authoritics have determined by
w<ha pledmrement that the asbestos dust exposure:’
. ghobthis man during his twelve years of work was
i ine haggonuderably above the safe level, which is con-:
ncii, - §FEEAdaed’ to be five million particles per cubic-
sopie %“g 0oL of air for an cight-hour working day. .
preey =27 AEls pertinent to this presentation that there .
TOw; e eaT probably about 10,000 workers engaged in
Feloteatially hazardous asbestos manufacturing
Laasdperations in the United States.!* Middleton
* by Eostecrora the number in Great Britain as between
zton 300 ta 5,000.!* Most of the industry is engaged
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L;Asbest031s and Bronchogenic Carcinoma®"

h iulating mattresses, brake linings, fire proof
54

o <y

- safe working concentration.
Some operations because of their dustiness e
..are more hazardous than others in asbestes. -
" manufacturing. Bagging the ashestos, separating
' the long from the short fibers, cardiag, spinning-
* and weaving show a greater statistical evidence
- of asbestosis than do other operations, As might .
~ be expected, the longer the duration of exposure” -

pudklasbestos textile manufacturing producing -

ort- of _Ohe'_}l;diopsied Case and Revzewqf the Abaf_léb?e Literature
] Hanna KLAUS, M.Dand Hareer L. Haroy, u.D. .
Bib:ton,'Mma?:fmfett:: e T

curtains and clothing. The chief operations are
disintegration of the crude mineral, carding the

fiber, separating the more useful long from the

short fiber, spinning,. plaiting and weaving the
ashestos, often with, cotton. Insulating material
is produced by mixing magnesia, diatomaceous
carth and other materials with ashestos ta make

- cemeats or fillingy for insulating boilers, engines -

and pipes. Other non-textile asbestos products.

- sor made include asbestos cemeat, sheets, brake
. and clutch linings, clcctmdq and switchboard ..

Asbestos is a hydrated magnesium silicate.

- Thechief supplies are in Canada, Cape Province,
- Italy, Rhodesia and Russia: Asbestos dust given

“off in’ manufacturing processes consistx of frag--
'ments. of fibers and small rounded or angular
" “particles. Actual studies in industry show the

size and shape of the particles of asbestos to be

such as'may gain entrance into the bronchioles.! -
- Experience has led to the acceptance of five

willion particies of asbestos per cubic foot of air,

of small enough size to be respirabie, to be the

.

- the greater the number of cases. In the Mere-
wether and Price series there was one case under
-four years’ exposure, and up to 53.6 per cent

- with fifteen to nineteen years' exposure.it.

* CASE REPORT"

" E. R. (MGH $735586),'* a forty-one year old

asbestos mill worker, entered the Maswachusetrs
General Hospital in April, 1951. The chicf

ot R.’Fromt.heDcpmmuochdidn:andPaLhPlogy,andttha:upadmn!Medicalcinic..\v(uachumucmmi
tal, Boswon, Maxs. This work was supported in part by the Narional InsdtutuofHe:hh,Diviﬁnnot‘Rm
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Asbestosis, Broachogenic Carcinoma /s
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Lo . lewin the left § Iog 3 tumar ine, 5 .- 0 LA et
. _~_;:.'Z;?bam .m,,. Mgt?“'mgm“ oy "":Ic&o_t"thcmidstﬁ'nalline_inmc

sion, I the mill he had Spent one year in the .

N A,,,.~-."“. T e e B .\P._-?"""s?-' ; ~.~
¥ - tons 30, and temperature 99%: orally: Hise: u
". .y was thin' and showed poor '.cxpamic_mz', Taes

-t

elbacher ot af.

R -

were” dullness- and reduced- breath souncy 25
both lung bases with sticky inspiratesy crackii--
rales over the region of the lefe lowes lohesT1 2
lefe border of cardiac dullness was 0car o vy

e

with cofargement of, ©;

e

- R P S ot
C o . .

s partaily relieved by aspirin. In addition,, Eﬁe”i.:-".-‘_wastcndcmm of ihcs

patient. noticed.
.- increasing dyspnea on cxertdion, a warsening of .
- his“chronic productive cough, night swears,

- . . anorexia, feverishness. and 2 10-pound weight . Hemoglobin was 14.9

lost. He had worked in ang asbestos. mill for
there for two years Prior to this haspital admis.. g
“picker room’” where crushing, grinding and -
He also worked five: years in the carding room...,

. _ Physical examination revealed 2 chronically
il and dyspneic man with evidence of weight
lose and cyanosis of the livs and nail beds, The-
blood pressure was 110/75, puise 96, respira-

RPN

N :, -'{Ac.unmi.ﬂlq.ag_;.,.

. Lo . 770%. “there’ were: oecasiona] CXTR. systoles;: Py wzs. ¥
complaint was progressive low back Painwhicty - greater-than Ay; there was

w7 . ‘where the concentration of fibers had, beea * of the-spine indicated
.. determined. by authorities to be considerabjy- . B i

" abaut twe years. There had been no hemoptysis,  the sputum w

“Accerual , :
- Arveriad Ovaaruracon (7). TN gy [T 9537
Serum pH., . . v eeettaitttna,aa.. Lk vl irse o
o AMNM‘O:diEm-; EOP A c o e
: AT AN RN L~ kengrTy Rt AN Hgy . L voanes JE-LTE . 9 Ll -
Fw.i,l.x-myofchut.’l'hcla;vulohuuemdneedin ' : » :
size and show a “homeyeomby* pactern. There is an...  ,, * These mudics mﬁ&mﬁ'mw'“ '
inauaein*linarandnoduhrm:kinp.Adendtyia .. i : '
- seext in.the region of the J;

tacTs 100 mg, istramuscalarty fwlendlv;n-}':-

BRI 2 —
fifth interspacs;

Some. pulsus pasz-
were not felt. Thes= - >
pine over L-f with spas-

of the lumbar musculatyre He had extrems .
-clubbingofﬁngmand oes.. . . e

Laboratory data revealed 2 normal urinalysis, .-
§Mm. per cent and the- -

- 1 white count was 5,700, with a normal differen. !
- about twelve years but had stopped working: . “tal. Cheat x-ray rev:

ed the lower lobes reduced o

- size and showing 2 honeycomb pacterm ;=
- (P, - I.J There appeared to be @ homogenous

.deasity in the lingula. with: enlargement. cf . ;.
sorting of long asbestos fibers was carried oue.”: - lymph nodes in the left lung i

giving the appearance of metastatic malignancy.
Elcctmcardjogram showed non-specific T wave
changes. Non-pratein nitrogen was 27 mg. per

units. Repeated examinations ¢7 " .
¢re negadve for acid-fast orgaps"

isms, asbestosis bodjes and malignant cells. T'wo
. bronchoscopies revealed obstruction of the leit
lower lobe bronchus. The patient was givea 2
‘trial of ACTH 100 mg. daily incramusculariy
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m.z‘ten. days. Chmc:xlly thcrc was ng’ changc_,
X pe” for cuphona. Pulmonary function: and:
2ard c«g:nthct!:nzauon studies were performed -
"*. oﬂ:and ‘after ACTH 'and likewise showed no:

dhanificant: ckanges. (Tables t and 1.) Cardiac,
= eh:nzatmn did reveal chromc cor pulmonale.

o.od..count wa.t 6,300 hemogiobm II.S gm-

percent. ;G U E
- It was bchcvcd that thc pancnt had. peu-

“monitis in the right lower:lobe and early cor. -:
pulmonale’ with. congestive failure.. He was - |
digitalized,. given.. mcxcunal.,v. diuretics; - antie: -7

J .
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sartmont of 52/22‘ oy . - A
=3
(’“ , : .
Y Frere - _ = bio ucs(pmllm"‘ and‘su-eptomycm),andwas
- There gl.i.lmonary hypcrtcrmnn u:crcased.. ;'- in-an oxygen texit most of the time. Chest x-rays. :
13Dasm- gmﬁant artenal oxygcn unsaturanon- - BOW ‘were: suggcmve of lymphatic. spread of :°
=treme- opes ed 77 -+ ' - tumor. In spite of ail thcrapcuucmcasurufcvcr L ST
nalysi ofore from the hospual hcma""d .~ dyspoea and cyanosis grew worse. He became .- .o 0
nalysis. . fHdiation (1,200 r) to the lumbar spme wnh no contuscd and d.led. on thc thu'ty fom’th hospxtal. L
.'nd the L 7_-’- ,: cfofthc back pm S s ;_day. e e
iferens 2> or several wccks after duch.a.rge thc patu:nt AR nmp:’{ the patu:nt was. tcd' thc : =
=duced, - - e ermed somewhat better and returned to light . thorax was lengthened. in the anteroposterior ™ -
oy, ‘:»a-“&‘ oric: However, the cough increased markedly:' . dumeta' Thcre wasdubblng of the ﬁngcrs and -
fgc:mus-- el iod:he had severe dyspnea’at rest so thae after- > toes.~: e
reae of <y - On. opcmng e thomx the Iungs chd not

: " givgvmonths-he'had to be readmitted.- Physical .7~ ST
R A g;"{*m. nation on re-¢atry revealed a temperature:.  collapse - but * remained: inflated, completely ' " . ™
- ’;‘n‘:’l SV - _QQ4°r rectally, puise of 120-144, respirations.’ - filling both. pleural cavities. The- majority of - © -7 -

- Semamn YL

. per~ minute: He had marked tachypna, - the pleural space was. obliterated bilateraily by -
creeor crate cyanasis and such dyspnea that it was:.” dense- fibrous adhesions. between the visceral ~ - 77l
jancy. ) rdifficult for him to speak. There were many. " and’ parictal. layers. Both the visceral and -~ " - .
o vave : ‘:, i3 n'atory and expiratory wheezes throughout - parictal pleurac. were markedly thickened, gray =~ . |
',':',t:: . clungﬁdds.At the right base there were moist - fibrous. membranes measuring up to 0.3 cm. |, - .
::_::a of _;}4“ obling rales together with dullness, reduccd. . thick, There were 100 cc. of clear scraw-colored’ . -. - -+
-”;"n- o g. Rctile fremitusiand increased vocal. fremitus. - . fAuid loculated in the left base. The interlobar R
ST ‘.w“- &left border of cardiac dullness now extended. .. fissures were. obliterated by fibrous tiwue. -
PN H k12 cm. from the midsternal line.'P; was - Scattered throughout the adherent layers of the -
T Tn}u:h. louder than As. The liver was percussed.  diaphragmatic pleura, especially on the right,

* o .5"’41‘. n twa and a half ﬁngerbrcadths and there  were a number of whidsh gray, shiny plaques .

Fia 2 plus ankle edema. At this tme thc white 0 S cm. long, these resembled similar plaquu
. ‘ X » ..
k - xovnuzu, 1953 ) T :
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37 \ Pro: 3. Asbestosis bodies in ..
I badedasbawui:bodiamw:niathealmhrdnce-,.‘.'*
. mmmdad by macrophages agd “duse ceily®; X 900, © .
Pro. 2 Cut suriace of left lung after formalin firacion.. WS collapse: of the intervening parenchyma.-
Note diffuse fibrosis and marked pleurat - " The veins and arteries appeared normal. =
thickening which obliterates the interiobar fimare.. - ~There were: adhesions between the viscerzi

- -

-

. and parietal pericardium both at the apex anc..

. -.;-..4.’-..

wa,

M 4:0% o e D

e

‘seen oa the upper surface of the liver, to be
described. The lungs weighed 2,710 gm:, were
.voluminous and very firm throughout; no dis-

 crete nodules could be felt. (Fig. 2.) Multiple:. -

sections showed a uniform brownish gray surface:

‘throughout except in the left lower lobe where--

there appeared ta be a diffuse marked fibrosis-
throughout the parenchyma. The left lower:

from ity origin by pinkish gray, firm tissue for z -

distance of 1.4 cm.; here the bronchus measured:

0.7 cm. in diameter;. the firm pinkish gray-
tissue extended into the parenchyma for a.
distance of 1.7 cm. Similar tasue extended from
this point in the bronchus t the pleura and into
the wall of the left atrium which was adherent
to the pleura ac this point; the gross atrial in-
volvement measured 2.3 by 0.7 cm. in extent.
The upper lobe bronchi were rigid and nar-
rowed by a thick, white fibrous coat, The right
lower and to some extent the right middle and

left lower lobe bronchi were dilated, and there

the base. The apical adhesions were thin fibrous
strands but those at the base were extensions ¢i

- -the firm tissue described in the left lower lobe
bronchus. The: heart weighed 360 gm. There
" was involvement of the left atrium and auricls

- by thick, firm, grayish pink tswe for an arez -

- measuring 2.3 by 0.7 cm. The remaining myc- -

. cardium appeared uninvolved and measured

" lobe bronchuswas completcly occiuded T cm. .. ‘0.6 cm. thick i the right venmridle, 1.3 cm. i

~ the left. - The' endocardium. and. valves. wers
" negative. - - e e
The diaphragms contained firm grayish pink

areas of plaque-iike thickening which measurec
up 0 0.5 em. in diameter. These were scen on
both the pleural and peritoncal surfaces, were
apposed and loosely adherent to similar con-

. fluent areay in Glisson’s capsule. The remaining
- organs, with the exception of the fourth lumbsar
vertebra, were negative. This vertebra appearec
opalescent and resembled marble, but its cone
- sistency was softer than the adjaceat vertebraz.
The body appeared to have increased porosity.
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hmgs were sectxoucd topogmpincaﬂy,
Lt tinns fronr all segmental bronchi were taken:
nca.m.hc hilum, the mid-lobar and the periph-
cri.Fareas..Thae basic lmtologm patterns cou.Id
e ens
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ta.rtcm::, alveolar ducts; the interfobar septa:

) »pieurac were: also thickened. There: was

4 .v- bronchial and alveolar duct fibrosis in both
inicex, and slight alveolar wall thickening‘as
dﬁ:ﬁomtrazcd by connective tissue stains. The.
’,;,’43“ ‘hmgs, was heaviest in the hilar and mid-lobar
poRctirea ¥ but extended to the periphery. This con-

?; .

A 'ﬂl‘ sections. (Fig. 3.) These were segmented

3 _averaging 50 long, some swraight and
E" e club-shapcd, others resembled dumb beils
L Wﬁinh stained dark brown on hematoxylin-cosin
{Dreparations; and biue on Prussian blue (iron)
freparations. Particles of iron-staining dust and
yE arger, easily identifiable asbestosis body parte

X _E'me Thmughout the Iungs therc was .
bliferation of fibrous tissue around the bronchi,

increased in- the remaining portions of f~

" the alveolar ducts, filled the Jumina of brope:

ds, were: present. in” the. macrophages. The -
* distribution was equal bilaterally, being slight- - "
to moderate: in the: apical segments, quite. -
- marked in the remainder of the lung and oce -
curring with equalmtcnsxtymthehﬂa:, n:u.d-
lobarand peripheral zones. - © .7 -~
While most of the asbestosis badies were seex
i the bronchioles and alveolar ducts, a. few. -
.could be seen in the alveoli, and fragments were -
found both in' the macrophages and in the:.-:
lymphatics: Several aggregations of asbcstosisf' )
- bodies were found in the bronchi. Fragmented -

asbestos fibers were found mostly in the macro- - ’ 4

phages. but occasional iron-staining particles. .-

- were found free on the alveolar walls, Much, }77 e

“but by no means all; of this material in thc

- macrophages took the iron stain.

. Inflammatory response: The chief mﬁammtory -
cells responding to the itritant were the macro-
phages. These ceils were seen in abundance in
every section; they lined up along the walls of

chioles and alveoii, and were found throughout
the septa and fibrous dssue. Most of these con-
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. . . for-a small percentage of the totat fibrosiy seen. -

M

< related topographically to' the adenocarcinomy - fibresis and scarTing within the lungy.!? [t has.

. tem

dnal. EZ7vo0l. 10,

. - me o

. Blood: ve.t:dr: 'I'hc a.rtcrxcs andancrlols cias
right:’ tiiddle - and* bock lower lobes shonyes
thickening with hyalini=z~¢ -,

. near the hila but was found occasionally farrsor
oo therperipherys . L i T

Tumors" Adénocarcinoma. was found originzr.

+ - location to any grouping of the asbestosis ~left hilum into the pericardium and myoceazs -

fe ~ and were uadoubtedly a terminaj phenomenon;. :. dium, (Fig.5.) Metastatic tumor was seen inx tha

'I'hmughou_r; the lungx many air facs: weres - fourth lumbar vertebra. - - TR
. dilated and. contained a granular cosinophilics - - drpestas. amlomas”: The white plaques
* . -material, probably fibrin.. Some of these. plugs . deseribed in the diaphragm and Glisson’s cag- -
.~ were undergoing Organization, ‘mainly in- alve= - sule. were made: up chiefly of hyalinized cor-
o oIarducu:thistypcof fibrosis probablyaccounu,"-,f nective tissue. No -asbestosis bodies or giant

3 cells were seen: These distinctive arcas grosely -
<. Bronchi: The bronc.!xiofthelowcri_obesshowed" ‘suggested granulomas, ol a el
""" marked bronchiectasis;. there.. was- dﬂaranon, ©.X-ray diffraction studies were carried out c=
- fibrosis of the muscular coat and 'pcribronchiat_‘; *'a sample of formalized lung tissue, The resulticg
 fibrosis. While: the latter was. Mot marked in- . pattern {ndicateq that the lung residue wes
the lower lobes it was seen in the hilar and mid- . mostly asbestos. (Fig. 6) .. L
zonal' regions. of almost. all segments.: Another- e T R
. striking" feature was . widespread - Squamous - "> i 7ty | COMMENTE - N
. - metaplasia of the bronchial epithelium_ (Fig.4) = .~ Asbestosis. may be defined a5 g specific occu-

~ This was most marked in the alvealar ducrs; it : pational disease caused by the inhalation of
-was found in all areay and was not Particularly . asbestos - fbery. and leading to. 3 progressive

“dezcribed larcr. A S — been: demonstrated by Gardner?® and again by .
S : ' PR - TAMEIRICAM JOURNMAL OPF wEDICINE -
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»‘jﬁ"_ﬁ?ﬁ_@w that usually the disease will not -
hetizwith fibers less than 204 in length or o
wﬁ:jc,footofair; S R
7% The-pathologic processes resulting from the
“thpalator of asbestos particles are believed.

entration below five: million particies per

‘ﬁ_&,b&due not to their chemical nature but, -

{father; the consequence of mechanical irritation
Tkonr. Gbers lodged in the respiratory tree.is-1e
‘Tﬁc'mhalcd particies are, in general, too large
' SiEpass beyond the respiratory bronchioles and
;‘;‘_ﬁfgheyrcmm there to initiate a foreign body
 Zreactior which eventuaily leads to fibrosis.®
%Ihspathologic sequence of cvents can be
tinsidered as occurring in- three stages: (1)
Zéquamation and ewdation, (2) formation
- et asbestosis bodics and (3) fibrosis and scarring..
gjgg;@gglong fibers traumatize the epithelial cells
%ining the smaller bronchiolet and the constant
“Miritadon and friction causc the cells to desqua-
2 mates Macrophages pour forth in. an effort to
5"'- agocytize the fibers. In our case fragmenved
&hbcmsn bodies were also seen within macre-

- Zges and lymphatics. A second reaction to the:

E¥icilled. “asbestosis body.”*>** This. results

bmﬁsiﬁghe- fiber duc to the deposition along its

ZZihich: probably serves to reduce the chronic
 Ammtation.?* These bodies may be found in the-
2 sputiim, lung, pleura, lymph nodes and spleen.®®
TG presence is held to be evidence of exposure

Cy

%gdmnon of asbestosis, 173733
3

FRe third and most significant tissue response
the production of fibroblasts and the deposi-
oy of collagen about the- distal bronchioies

complete obliteration: of the involved pulmo-
Ary: tissue. ‘This process is more pronounced in
athe lower lobes of the jung for it is there thac the
3% particles are most abundant. By x-ray one sees

£% fine, ground glass or granular patern in the

iter lobex.

4=The sequence of pathologic cvents described.
Jpteviously occurs slowly. In man the fibrosis
“islends (o progress even after the exposure has
Z3¥¢eased; however in animals this does not seem
X, tﬁbc the case. It may be that intercurrent infec-
‘z‘_miibg-‘_conu'ibutes to the progression in man,!*
_?g‘,ﬁfzunna, 1953
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- Asbestosis, Bronchcgenic Carcinoma—/sselbacher ef al.

S 4iBtos ber in the lung is the production of the -
%uﬁc “of ‘2 protein- matrix contzining iron
‘asbestos buc by themselves are not necessarily

alveoli. There ensues a diffuse fibrosis which |
presses the alveoli and capillaries, resulting -

{lower: lobes and frequendy emphysema in the. |

o Pt ) i LT
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" In general there is a delay of ﬁ\}c to seven.
. years between the initial exposure to high con~

" centrations of asbestos dusts and the onset of -

~ clinical asbestosis. The average interval re.
ported by Merewether is eleven years.}? While
most patients with asbestosis have had an
exposure of ten 10 sixteen years, it is important
to realize that the disease has occurred with as
short an industrial exposure as 0.5 years.'?
Usually no symptoms appear undl 2 large

part of the respiratory reserve has been reduced
by the fibrosis. Merewether has frequently com-
mented how markedly the lungs can be affected
and yet the patient be fairly comfortable.’
However, when symptoms once begin and
significant dyspnea becomes apparent, there is.

- ysually 2 definite and rapid progression. Then
productive cough, anorexia, weight loss and
fatigue are thc common compiaints. Death
eventually resuits. from intercurrent infection,
cor pulmonale or carcinoma of the lung.

The case herein presented demonstrates maay

of the significant features in the pathogencais,
_ symptomatology and natural course of asbestosis.

Clubbing had .been present for at leasc five
years. He had a very rapid downhill course, due
undoubtedly to the two associated factors—the
asbestosis and carcinoma of the lung. The
physical findings of clubbing, cyanosis and
dullness at the lung bases were all consistent
with asbestosis as were the x-ray findings in the
lungs, apart from the evidence suggesting neo-
plasm. The outstanding symptom, the severe
and progressive dyspnea, was attributed to a

posed and spreading lung neoplasm, puimonary
infection and finaily congestive failure on the
basis of cor pulmonale. '

As indicated in the case histary, the ten-day
period of ACTH therapy was accompanied only
by euphoria but objective measurements ree
vealed no significant changes. This was not
surprising for two reasons: (1) the fibrosis had
_obviousiy been of long duration and therefore

" one would not expect it to change much at this
time: and (2) he had supenmposed broochoe
genic carcinoma. It is of interest to compare
these results w0 patients with chronic beryllium

The patient had worked for twelve years in an.

- - atinosphere having a concentration of asbestos- . .
Za, * - particles known to be sufficieat. to- produce .7 " .
fii*le and surrounding tissues. It is a thicken~ ' .pulmonary pathology. However, it was only

during the last year of life that dyspaea, cough, = °
anorexia and weight loss manifested themselves.. . -

combination of pulmonary fibrosis, superim-
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- poisoning who usuaily show a favorable re-: ..number to be of significance; others, e
© sponse to steroid therapy.’* . Tl 57 s Vorwald and Karr, have stated. that imlnles
- -Two further aspects of this case merit more.. - dusey, except those containing recognizeq oy
detailed consideration and analysis: (1) the . nogenic substances (as radium and tar) oom-g,
pulmonary function and cardize catheterization. -~ in general be considered as ctiologic fagiss &
studies; and (2) the significance of the superim~ .- the development of primary pulmonary- s--.:
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: PULMONARY FUNC'I‘IONANDC:\RDIAC L " INCIDENCE: OF ASBEITCIS AND CARCINOMA OF T3,
y ] fzammmnon STUDIES: . . L No.of * |No.Doeto]. =ci.
* .. Table r indicates, as one. might cxpect, that - . * Author | Degrn with | Cancer of { Zi=se
‘the patient had a reduction in vital and maxd- ... : - dubeoss | Lung [ (7
mum breathing capacites. However, the finding- — —_—
- of an alveolar-arterial oxygen -gradient of . , SEPSE SRt S
- 27 mm. Hg demonstrates that one of the dise ’xma."f":f;_. 239;“ N~ f;_ g:
turbances in pulmonary function. was a defect . wyers, TV g S v S BRI
. in the diffusion ofoxygmﬁvmthcalvcoﬁofthc-f "Lynch, Cannon'?. .| - R TR T & ST.5-
." lungs to the capillaries, This carresponds to the Gloyae® voolann ) t20: |75 VR | 1
" syndrome of “alveolar—capiilary . block™ de- "-‘I'u'l' S 603 |.. 83 135
+ scribed by Baldwin, Cournand and Richardsi-s Ptececemennn. o T e
- and again by Austrian et al?* This difusion

© defect is not surprising when one recalls the noma.”¢ Qur conclusion at 'prc‘s::n: I3 ix Tver
fibrosis about the alveoii, aiveolar ducts, capil-  of the concept that the associaton of broaso.

44 1‘1{“ .f g0

r laries and bronchioles that occurs in asbestosis.  genic carcinoma with asbestosis is more >t -
. Inorder for the patient to maintajy a near  coincidence. That there is a significant fncidemce
g .. normal arterial OXygeR saturaton, a high- - of bronchogenic . Carcinoma.:ix;_:_asbatod:.".z
4 5 : . alveolar oxygen was pecessarys: and - this ape .. apparent from Tableny, .. .- - -

’g«*\ “ . parcntly was accomplished. in part by hyper~ = Mercwether has cited' the.- - series—r’
( ) .- ventlation. The patient had. an--average .- 235 cases of asbestosis there were thirty-on= wsic.
2o i ~ Tespiratory rate of 40 per minute at rest. This | bronchogenic carcinoma, or 13.2 per cent.l iz
ﬁ' compensatory mechanism. apparenty was not  average of the five. apalyses recorded: ir s
e adequate during- stresy or exercise for under literature is 13.8 per cenc. This is consideszz.;
=5 ;:l those conditions the arterial OXygen saturation  higher than the incidence of lung carcigoos-
rh " fell. There was a considerabie degree of pulmo-. . - in routine necropsies, which in a compars=i-
] nary hypertension and, as in the cases of puimo~ = period (1935-1948) ranged from. 0.8 t0 2.4 zex
B‘ ] nary fibrosis studied by Cournand. and. his- ceng b é%.84- “ ctie T e

> o] - associates, 2 rise in the pulmonary artery ' In' contrast to asbestosis the incidenca <f
o pressure occurred with exercise. (Table i) The .- bronchogenic carcinoma in silicosis as recorcot

* .partial pressure of carbon dioxide in the blood ~ in the twa largest.series has been similzs =
(36:mm. Hg) was low normal rather than cle- ' - what might be expected in the general popuiz-

TG
(nd
Ry

A vated. Had there been a defect in alveolar .  tiom, The data: compiled by Merewethert 2=
R S ventlation, the pCO; would probably have  the Miner’s Phthisis Medical Bureau of Scguts
:5‘_\3;. 5 = been higher. As Amnot emphasized in discussing . Africa®® are based op a total of 6,884 and 1,437
22 . . thix case!* carbon dioxide is not impaired in ' autopsied cases of  silicosis respecdvely, a=c
ity transfer from the blood to the alveoii because  disclose an incidence.of lung carcinoma =
Y : of ity great diffusion capacity, This speed of  1.32 and 0.70 per cent. Vorwald and Karr feuss
AR 11: diffusion plus the increased alveolar ventilaton: two Jung carcinomas in 136 silicotics (1.47 per
ES 1 Hsd : j ] no doubt accounted for the lowered pCO; value. cent). Klotz* noted an incidence of 8 per cext,
Top 3 q ] - : L but his series of fifty cases does not seem lares
e 3 o 4 ’! 4 o
R e HIEEEE " SRESTOSTS AND CARGINOMA OF THE LuNa enough to be statistically sienificant. Howeras
LRy 134 . The association of asbestosis and carcinoma  Gloyne? in reviewing necropsy material freo
RE i;gf ] of the lung has been mcnuogcd frequenty in 1929 o 1949 (796 cases) also described it=
g SIEEREE the literature. i=7344 Heretofore some auchors  surprisingly high incidence of lung carcinez=z
[ e g_‘; ] have believed that the cases were t00 few in”  in silicosis of 6.9 per cent, and 7.7 per cemt I
/?,"‘* 1 3 ' ' ' ’  AMERICAN JOURNAL ar uzpie:r:
- 11 '
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: f{%mwmcn the histories and x-rnys were.“unusual.” i

pncumocomoscs as a. wnolc._ Im Ltm same.
es 8.3 per cent of cases without any pneumo---
is had cancer of the lung. Merewether and’ *
l.;m:;c’a cases were analyzed over a comparable.”

“years. Similarly Merewether! found that pazens
-. dying- of carcinoma of the lung bad a zogs
'_ mean exposure 0" a3benos (16: vcar:}-“*-
eriod: of tme 3o that it seems: unreasonable # those dymg with no evidence of maligzz::,
2 irinterpres the figure of 6.9 per centas reffecting. ff (13.4 year). Finaily, z siort but “adsgua:s»
%ﬁg increase of lung carcinoma in- the general -, exposure: may- be- followed: - by - pulzmenzr
= "nulauou. The discrepancy in the data proba- | mahgnancy many years later. In Merewr=i-;
r; xs explained by thc fact that Gloync’s. - geries is the case of a woman wio was an 23200
- worker for oniy: six months yert later devais .
lu.ng carcinoma. Gioyne®* reported. e =z
" a woman with an exposure of ninersen oot
who died fifteen years later at the age of sz .

gy ifallels the observations of previous workcrs “one with a squamous cc.l carcinoma of fem il
iaﬂiﬁd‘ is. significantdy above- that. recorded. for lowa.-lobc. LT wlLUPEREGG
28 is. ‘As has been mentioned: the asbeswos:. " Table v summarizes the pcr:mcnt informone

: .\ss?e’@}udc probably acts as a mechanical irritant. - * tion. of the twenty cases of asbestosis witz _---;;
f&hﬁc the pulmonary changes in. silicosis are ' carcinoma that have beem autopsied arcZ -
Seonsidered due to the: chczmcal pron:rucs of’ -corded in the: available literature. Four cooo
fa sifeallte it e . have been added to the list compiled by F=-
':ﬁ‘QC’a.tcmoma of the Iung appcarx to be promi-". burger**in 1943, It is noted that in about x=-
Zarent in females with asbestosis. Of Marewether's . . fifths of the cases in which the primary =itz -
_w:ty-onc cases ninc were females; or 29 per - indicated the.ongm of the neoplasms was = = :
% céﬁt; and in Gonnc’s series of seventeen cases- . Jower lobes;  This is in contrast to the gem=aot
rth cmcxdcnm was 41 per cent.: Irr the pubhshed populauonwhcrebronc.hogcmc carcinoma sz
psyrcpom data as to the sex of the patient: ' "I ta' be more frcqucnt in the upperlobes.
e available in- twcnty-threc;. of. whu:h ﬁvc» *” Lindskog’s#*" series: therewas an mczde.':“ o
-’57 per cent inr the upper lobes, 26 per 3=z -
“ _'thc lower lobes. Ochsner!® found 56 per zoze
~""in the upper lobes and 35 per et in the i
kog noted an incidence of 4.0 per ccnt,“’.:""; lobes, No conclusions should be.drawn -,
guEraham” 5.4 per cent, Doll and Hill* 8.4 per- * the small number of cases listed in. TaZlz =7
wpteear and Ochsner!® 10.3 per cent. The higher . Nevertheless, since asbestos pan:r.lm loa;c pelil
s ‘fgure in asbestosis supports the theory that' © greater extent in the lower respiratory =
: ... where the changes of asbestosis are also sz
'pronounced a higher incidence. of carciner—=z
- in this location should be expected if an e€clsriz
“ relationship exists. In our case the barsazis
- » was widespread and severe, and the o
‘which originated in.the inferior (I.l.ngu:..'. "oz
.ment of the left. upper lobe, was m-an oz
elium. The squamous mctanla.ua of thc.lungs - significandy involved: by thc fibroms aps: =
mmd: frequently in asbestosis. is presumably z. .. flammardion of asoestosis, .~ - .
'&J-‘ z’:Onscqucucc of prolonged irritation inthe lower -, It is also noted in Table v that twelve o7t s
tory tract. Some pathologists. consider ' ninetern previously recorded cases had I=i-=
R Quamous. metaplasia as an alteradon in the  of the squamous ceil type. The incidezze o
sllular structure that may prcccde or be the _ squamous cell carcinoma is said to be Eigiz &=
%“hﬁm step towards the dt:vc:lol::mc::zt of sq_uamom " male cigarette smokers with puimonary 2z
ccﬂ:carcmoma s : :.2,'nancy.® At autopsy our padent showed L=
fé.& Sag pcnod” between the c-xpomtc w0 a + squamous metaplasia and adecocarcinc== <
3 an':hblc carcinogen and the onset of malignancy  the linguia. It may be of significance that ks =
<Y, characteristic. D Nordmann?®? noted in his cases . . a chain smoier for over twenty vears in vize:r -
@* t the average duration between the initial.  the observadon by Wynder and Grahare® 2z
cmoaure o asbestos and the development of maies with adenocarcinoma of t.hc h::;" o

@ ;stovxuszx, 1953
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.. ... . represent different etiologic varieties of cancer,

.. frequently chain smokers. However, it is gur
" belief that the presence of an adenocarcinoma:
*- rather than one of the squamous ceil type may-
~ be explained by-the fact that it'is not unusual

~.#..0f the same tumor. 5

* SUMMARY OF PUBLISHED CAs

sis, Bronchogenic rcinoma=—[sselbacher et al.

- to find several cellular types in various sections ;
* Therefore. morphologic

AU B T TaBle v

carcinoma in | 3.8 per cent of the cases citedin.
“ “the literature. In silicosis the incidence is con-. .
~ siderably- less than this. The asbestos particle- "~
may: serve” as a’ carcinogemr because of the
. ' chronic mechanical irritation it produces... . -

=5« Since .. there are a’ppmzdg:atqur. 10,0

o
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o E REPORTS IN WHICH AUTOPSY DATA ARE CITED .
Authors. Yesr | and. Qecup of Exp from E. N of Tumoe] Pnsmry Metasases: ’
S : Age . ey before Deatr | - - S -

: 7, 35 | Spinner SO T

L P, 71 Macress and open) -, 1% |
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.. differences in el arrangements may not really

L WHHARY 'AND_ CONCLUSIONS-

2- ACTH: (adrenocorticotrophic  hormone) -
~ . was given with no objective changes in the
patient’s clinical course. L
3. Pulmonary function and cardiac catheter...
ization studies were performed before and ater
ACTH. They revealed an alveolar diﬂ'umon‘.
defecs and pulmonary hypertcasion. o
4. Asbexws is associated with bronchogenic

case: of asbestosis with superimpased -

7.~ .. adenocarcinoma’ of the lung with metastases,: -

following documented harmful industrial ex-
- -, . posure, i3 presented. '

workers engaged. in " potentially ‘hazardous
" asbestos operations in this country, it is reason~
able to assume that there are many unrecognized
. Gases of asbestosis. From the evidence presented
a higher incidence. of bronchogenic carcinoma:
should be expected in this group, - S
- Addendum: Since the submission of this manu-

(MGH #778205). The patient was a forty-six

- year old contractor’s helper whose work. since .
- 98¢ seventeen consisted of cutting and sawing

asbestos board to insulate pipes, boilers and
refrigerators. For years he had smoked one
- package of cigarettes daily. He died after a year
of lincw during the last four months of which
he received 5,000 r of deep x-ray to the left chest.
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t s cone. - v .
particle - ocarcinoma arising from the left lower lobe-:”
of the ~ . K= nchus, almost completely replacing the- lefe- *
= .7 Fzhwer lobe. The tumor had spread to. the !cft""'
10,000 .. . 3 xupper lobe, hilum, pericardium, pleura and’"
R ,(Banohragm. and had metastasized to the nght
© . §3limg and adrenal. The remaining lung tissue -
~__F:¥ihowed peribronchial fibrosis, focal alveolar Wal.L .
g3 _tﬁxckcnmg and oumerous asbestosis bodies, sur~.
S g unded by macrophages filled with asbestosis =
T %:@dy particles and fotcxgn body giant cells. The .
. E=Hiibestosis bodies were seen in equal distribution.
il - ..; ,... a.llpa.rtx of thc lungs not completcly mvolvcd.
& yatumon .
ed E -t mzmzuczs
=i pleurs -
g b Mnxm,E.R.A.Annuachportoftthmef
il id i i {ospector of Factorien Loudon, 1947, B. M. "
3 o < Stationery Office.
= 'va, H A.sbcu:m. Post. Grad. M. 1., 25:
redin I3 1949, S
mee e GLO\'N!, S. R. Pneumoconionia. A biaologu: survey
'al sanes, A *".“' ‘of necmpty material i in 1205 cases. Lancat, 12 310
sidney ; -t'.;?s- 1951, ;
i a &‘V&nwu.o. A_J. and Kaax, J, W Pncumocnnmu.. .
 brai- ' _;:“1'. *: and cammma. Am S Path,, 14- 49, iy
f R 1938, R ;
( iVorwarp, A J. Pcnonzl communmuon, 1957. K
A N "Granars, E. A, Ptimary cancer of the luog wuh
>, Special consideration of its edology. Buli. New.
onal, 3 York Acad, Med., 2T: 261, 1951. -
_— % Wrozs, E. L. and Gnm, B.A 'l'ohawosmck-
@, .ives, , ~." ing as a possible etiologic factor in
wares, v carcinoma. J, 4. M. 4., 143: 329, 1950, '
&Dou..R.andHru.,A. B. Smoking and carcinoma
e, . of the lung. Prd.unmary Report. 8rit. M. J., 2'

- . 739,.1950. -
Nindiihiad ROc:mzn, A. and DeBaxzy, M. E, sznomofthe e : .
Py 75" lung, drch. Surg., 42: 209, 1941,

—_— Ocnmu.A.. DeBaxzy, M. E., DeCawr, P. T. zad
RAY, C. 1. Bronchogenic c:moma.J.A.M A.
rdcus 3 " 1482 691, 1952, .
500 : AJ. Personal communicadon, 1952, .
ized ST r.mu A. . Silicosis and Asbesiosis, p.386.New
e et i York; 1938, Oxford Univ. Press. o
med o BRESLgem o327, L. : R
wama S ‘WOOD, W.. B. and Gwm. S R Ptﬂmow?
R - -,‘.V - asbestosia. Lancat, 1: 445, 1930,

— R Mm , E. R. A. and Pricz, C. W. Report
v 1;12"-', on the Effects of Asbestos Dust ao the Lungs and-
1 "'5;-4"‘“ Dust Suppresion in the Asbostos Indusay:
X : oot London, 1930. H. M. Stationery Office.

ince - EENT6: Case Records of the Massachuserts General Hospital
ving ) 3—'»'?2?5 - (case 38221), New Engiand J. Med., 246: 867, 1952, °
and : '{ quwzmn. E. R. A. A memorandum on asbes-

R e . tosig, Tubsrele, 15: 69, 109, 1933; Tubercle, lS. 15Z,.
“ne ._;&_-:. ~ 1934
cear : A 3 Vozwu.n. A.J., Durxan, T. M. and PaarT, D. C.
~ech i*ﬁ‘ﬂ Exparimcutal studics ou astrcatmise dride Indusa
P % I Hyg, 3: 1, 1951:

; ,,-Gwmz,S.R.Rcmonofusuawasbﬂ‘“ﬁbN-
et .
k“"‘ poos oveuaex, 1953
‘.: ‘b:':,‘, .
T

ﬂ‘ s gy ‘_?k_ . (Qm
e me""»gy PRty ) -5(‘ * sk 4.' X

t"‘n.

-

MA\;@;,Q{(M @,l‘}&‘ “ SN

- 2' S‘nwur,‘rt.J.audHAnnow A.C.Demonstmnon -

631;,--~' o

Aty s

«.* . DomnaLp, K. W., Rirxy,

L Eia th, 2 430 4-- AT S

R iy AT <
yr N RIDINY N v»\u et 24
V "‘QAH“' L A5 553, ;5 el tes Y ok

X 4oy

_' wu.h rc{m:ac: to pulmonary asbcatmu. Tubm!c
11151, 1930 .
20. Gmuxz.. L.. U.: Edology- of pnmmo:onwn:.
S e de M4, 11121925, 1938 3
. 21 GazDner, L. U. and Cownancs, D. E. Studxe: o:L'_
.. experimental pneumocorniosis: v Inhalation of -
" asbestow dusts its effect upon primary tuberculous-
. infection. J. Indust: Hyg., 13: 65, 97,1931, . _ *
L Zz.Coon, W_ E. Asbestos dusg and t.hecunou.sbodxu
o .. {ound in pulmouary a.sbcsmw. Bnt. M, J 2. 578
1929, o
T McDouu_o. S. H‘mology of pulmonary asbatbmr.
- Brit. M. J., 23 1025, 1927,

B otmcpecuhubodxaofpulmonzrynbesm
- (asbestosis. bodies) in material obtained by lung -
" punecture mdmtbespumm..)’.PaM.éfBu 320
. 172, 1929,
ZS.Gmm,S.R.nemdabamﬁhtemdn-
lcxions of asbestos warkers. Tubsrcie, 10+ 404, 1929,
28.8mm.}{. L,Bmx.(‘.l’..and Corzunr,
E.}LAabammmdem 12.909 o
1931 o
2T. Woon, W: B. and Sm'nm, s. R. Pulmmry
. albamlam'l,2.1383 1934, .- . -
128, Lvmecar, K. M. aabama.J.A.M“A.,
 109:1974,.1934. e,
29. Sympodium. on' the treatment of chronic berylhum:. .
s pdmmgmzhACfHandmnc.AmLM'
T Hyga, 32 543,1951. . . .

P

D w., Il. Pu.lmonary :nsuﬂiacucy. w Auudyot-
) caver of pulmonary nbu-uu:. Mdm.u
T 28 1, 1949,

3?. Bu.owm, E.Dr.l-‘ Cctmumo. A and Rmm
o DEWLL In msuzﬁcx:ncy ot A study
pulmonary cmphysuna.

33. Au:maxR.,McCuuu—r I.H.,szzrm A.D )
R.LandCommo,A._ -
Gmalandphynniogmfmmofwmctypaot
p\dmonarydmmthxmpammofﬂmhr
- - capillary diffution, Am J. Mad., 11: 667, 1951, "
34.meu, K. M. aad Suamr, W, AL Mmonarr
. abmsm&mnomdiungmabaw—-
LT silicosis, Am. J. Cancer, 24: 56, 1935, .
35 Gt.o\'ut,S.R.Twocuaofsquammuarunomaot :
- *_the lung in asbestosis. Tudercie, 17: 5, 1935,
36 Gwvu:,S.R.Acaaeofoatcdl camnomaoflung
occurring in asbestosis, Tubercls, 18: 100, 1936-37.
37 Fauar,D.S.demu.A.I Pulmonzry 2bey-.
m:ndcamnoma.kponofacasewuh
Becxopsy findings. .Am. Rev. Tudor., 34: 143, 1936. -
T 33. Noa.nwu. M. Der Berufskrebs dex Asbestosarbeie-
ter. 2lschr. f. Krcbsforsch., 4T: 238, 1938, -
39.[.!1«:::,& M. and Swarie, W. A Puimonarr
. abam ¥. A report of broochial carcnoma
cpithelial metaplasia. Am. J. Cinerr, 3&:

: 567 1939,
" 40, Kou.u:u‘ F. Lun.gmh-ebs und Beruf. Zouraidl. f.
32, 1940,

Geverbenyg., 27

.



 eem

ey it @A AL e bt 8 A {ar Ltk vt b ot W
e g e stk co ok

p g g —r

re

bt B2 b

RS sl ey

et @A s dreemee -

C = poma with pu.lmonzry zsbamm.dm J. Pa:lz. 18.4

e o

- oemactmam

o AR il ettt )t 10 &

Asbatosxs Bronchogﬁ{

I.mnu:u A.J and Wenien, H, W,
Lungenkrebeires. [+ path, Anat., 307 387,- 1941,
42. Nounwu, M. and Soncz, A. Lungenkmhn durch
.. Asbattauly im ’l‘u:rvu:uch. antr f Kub:fuu!a.
U510 168, 1941 - .
. R.,. Rmmuu, L. Gmovx. M am;[
" Smors, A, Amiantose et cancers pulxnonan-u.

: : Laval méd., §:. 97,1941,
44; Horzxa, o and AnomoT, A, Bmchogmu: careis. -

T 123,.1942. e
4$, Wznl.n, H.w. Asbums und Lungenkn:bs. Dewd:e

Mok, Weinchr., 69: 575, 1943' abltr:lc:cd ln

- Bull. Hyg., 191 163, 1944,

" 46, Houaoncsr, F. Coincidence of primary cz:unom
-+ of lungs and pulmonary asbestasis. Analysig of -

literarure

and rcport of three Casex. Am. J, Patk,,
19: 797, 1943. -

'mHmu,W.QEunmmulmdoecu

cancer: Pub. Health Rep., Supp. 209, 1948,
4‘} Cuu-rou. ILJ‘ R.

Asbestos und;—_; ' fing i asbawsu 6&‘ zhe lung.. Bn:,__J,".

" 56. Kx.mz;M:.O Auoaanonotuhaam and.czrcmom

249, 19'08. RN e
- 50. Surm, L. Pncumocomosu and lungm Compm, -
Md.,Z'I,1949..:-' NI
.T. K. Carcinoma and' asbamofthz!ung-
: .-',chorto£acase. 8rit. J; Cancer, 5: 382, 1951. -
: SZS‘mu.,R: Bass, R. and. AnoeisT, AL AL Aabemm,
associated : with bronchogenic camnoma. Axh
Ine, Med, 88: 838, 1951, . T e el
53. ‘Hueena, W. C. f:'.nvuonm:ntal lung am:z:r Ind:m_
Aty Mat,zo. 49, 1951.. - ..
‘ 54!,‘ <

.

eral. Statuucn.l Rcvrew of England
; and - Wales for the Year 194& Loudon 1950
. H. M. Stationery Office. .
8sc chort: Miners Phthisis Medical Bu:ea.u. Umon ol‘
:2°. South Africa, Pretorix, 1936... ;. . -
& rus of lung Am. J, Cancer, 352 38, 1939,
ST'Ifmnsxoc G. F. aud Btoowza, W. D. and:ogemg
.carcinoma, Cawer, {3 234, 1948, ;
Wlu.w.R.A.Pa




