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PULMONARY ASBESTOSIS 1. CARCINOMA OF LUNG IN
ASBESTO-SILICOSIS

KE:\'.\'!-ZT]I M.LNNCIT, ML, axp W, ATMAR SMITII, MO,

(¥rom the Departiminte of Latholony und Wcdicine, MUedical College of the Siate of
South Carvlinag)

Primary earcinoma of the lung has attained a position of major in.
terest in malignaut neoplastic diseaze, through at least a more Comttion
recognition, if not wore frequent oveurrence, within recent years,
Likewixe ashestosis has assurmed a rank of considerable iwportance iy
industrial medicine.

Workers in the mines of the Erz Mountains, on both the Bohemian
and the Saxon sides, have snffered heavily for some centuries from pul-
monary disease now recognized as carcinoma and well known as Selinee.
berg and Jichymov (J oachinstal) lung eancer.

Pirchan amd Sikl (1), in a report upon a sertes of these cases, stawe
that ““there were only moderate degrees of anthracosis,’” and they are
not inclined to attach any particular importance to the degree of puen.

.monoconiosis as a cause of the cancer, but consider that ““the question
may be somewhat ditfferent with regard to the quality of the forcisn
substance deposited in {he lung.”  Chemieal nnalysis in ono of their
eazes revenled “oaly caleium, Waghesiuw, alumitam, silicie aeid, chio-
rides, and phosphates; no trace of arseuie, bismuth, cobalt, nickel, or
uranium was found.” They lay suspicion, as others have done, upum
radium emanation and upan arsenie, hoth factors being encountered in
the Schneeberg and Jichymov mines,

Rostoski, Saupe and Sehinorl (2) found severe “anthracosis® in
Schneebery miners the subjeets of lung eancer and are inclined to -
tribute the causation of the cancer to the anthracosis, while Simpson
(3) states that pulmanary cancer is a rare complication of silicosis in
South African miners. Sclulte (4) has reported lung cancer in puen
monoeoniosis amony coal miners, and Saupe (3 has reeorded two eses
in arsenic miners.  There appears to he ne Previous report of its e
currence in asbestos miners or mill workers, althoueh the record of

autopsy examinations of eases of ashestosis js tot laree, .

As worthy of record in the interest of botly disenses, as well as their
possible velatiouship, the following ease of prlmonary ashestosix with
associated carcinoma of the Iy is reported.

Case Revant
A white man, fifty-seven years of ace at e Ttme of his death, tirs
cate under observation at the Shiveas Dispensars o the Roper 1
pital on Jun. 10, 1934, al which time he appearaad very old, wenk, ane
s
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PULMONARY ASBESTOSIS 57

cavialesd. His ehicf complaints wips pains in the vight side of the
v’ right side of the back and shoulder, and shortness of
[.n'.’l'll.

History: Prior to 1931 the patient's health was zond and practieally
L time was Tost from work as a result of illness, although for five years
L il noticed some shovtness of breath,  He had had influenza in 1918,
tat exeept for that bad always heen well. In 1931 he lost three days
fretn Work en account of shurp pains in his hack, extending down over
thee three Jower ribs. Nine month< later intermittent sharp shooting
renns weenr> involving his right shoulder, These Iasted ahout ten
days. Jixeept for the shortuess of breath, there were no further symp-
tons nmtil Novw. 7, 1933, when there were renewed attacks of pain involv-
in the vight shoulder, axilla, and the three Iower vibs on the same side.
Tine pain occurred about every hour and lasted about thirty minutes.
It sevmed to be more severe during the night. The patient also beeame
site wenk and seemed to lose weight, He was now compelled to quit
wark ind seck medieal aid.  Duringe’ November and December, under
nulieal eare, he grew weaker and lost more weight, his dyspnea was
averavated, and a cough, productive of wiry, white mucoid spufum de-
veloped.  On Jan. 8, during a spell of coughing, he expectorated fresh
Blood mixed with mucoid material. '

The family history was not stenificant.

Ocenpalional History: The first exposure to a dusty atmosplere
seentred when the patient was about sixteen, when he began to work
i a cotlon mill as a weaver. ITe first worked in a’ place wilh open
deves and windows, and later a humidifving system was installed; he
i uol consider (e atmosphere excessively dust laden.  ITe eoutinved
werk as a weaver in various cotton mills until 1913, when he obtained
a jub as a weaver at an a~hestos factory. which he held wntil just prior
e hospital admission. During times when his work there was sus-
Pemded he did odd jobs, with appavently no accupational hazards, Be.
zinning in 1913, e wovked in an extremely qusty atmosplicre, in spite
“Fthe fuet that windows and doors were kept open as much ax possible,
At 1923 o hamidifying svstem was installed, hut this he considered
very incflicient, though it -improved the atmosphere somewhat, In
winter the henling svstem kept the aiv in the plant too dry {o allow -
~tiling of dusty particles.  Tn summer, when all doors were kept open,
aiv Peom the foreed draft from the ** preparation room,*’ cinptying out-
side the plant, enfered the voom in which the patient worked, The
fast five ar six months of his employment he was at ““ wet work ' in.
“emd of dry weaving, reducing the exposure 1o dust. e was acens-
feted to work overime, sinee he was paid by the vard,

This man, then, worked as a entton mill weaver for approximately
Penty-bwo years aud as an ashestos mill weaves for some twenty.one
tearsy Which may aceount for eertain featnres of silicn<is i the hunys,
dinldition {o those of Axhos{asix,

Course: Thraughout his stav i the Tospital He patient cordinned
Cevomplain ol persislent P along (he riehit costad horder and rivid
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side of the abdumen.  The cowzh, with expeetaration of a lavee quantity
of mucopurulent sputum, continned st heeane more ammavated
There was auorexi, with pl‘ngl‘('.\'si\'c loss ol \\'(';:;“ll and strength, Fov
the first three weeks atter admission there was an irregular aftevnoon
olevation of temperature.  In the datter weeks ot the illness fever of
remittent fype was coustantly present (90 =1012), ristng un the day of
doath 10 104°. The pulse rate ranged hetween 80 and 100. The res.
piratory rate was constantly above normal amd on the slighiest exertion
there was dyspuea. '

Examination: In general appenranee the patient looked much older
than fifty-seven. e appeared exhausted mncd was extremely weak and
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Fi6. 1. ROENTGENOGRAM SHOWING PULMONARY ASBESTO-SILICOSIS axo Caacivosta or
Lowra Ricur Lose

emaciated. The finger nails and toe nails were clubbed and somewhat
eyanotic. : '

The bony thorax was of the emphysematous type. lixpansion was
equal but poor.  Duliness was present over the bases of both lungs, he-
ing more marked ot the vight. The upper levels were vesonant.
Broath sounds were suppressed over the right base.  Rales of all varie.
ties were present in the lower posterior and axillary aspect of the chest.
though less numerous over {he right base than the lefr.  They were in-
ereazed by congh. There were nnmerous coarse, dry, “squeaking”
sotnds over the upper lobes as well.

The heart was normal in size and position: the sounds were goad.
There were no mumurs,  The pulimonie second sound was accentnated.
The syatolic blood pressurs wax 100, diastolic 60, The superficial ves
sels were thickened and tortuous.

The abdomen, museles, bones, joinlz, extvemitics and nervons sy

et presento
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et presented no abuormalities excepl for (e clubbing of tie fingers
previousiy noted. - .

Nevay examination of the chest was made hy Dr. Hillver Rudisill,
whe reported as follows: ¢ Fivst oxamination, Jan. 12, 1934 There is
a generalized fibrosis throughout hoth lungs, particularvly in the bases.
There s generalized inercased density in the right base prohably caused
by plearal thickening.  In addition T believe there ave bronchicetatic
areas through the Inwer halves of hoth lungs.

fmpression: Palmonary tibresis, plearnl thickening (particularly
rirht base), and Lronchicetasis, probably the results of inhalation of
soe irvitant material”’

F10. 2.  ASBESTO SiLicos1s wiTR CarciNoaa o Lowee Losg

The tubereulin (Mantoux), and Wassermanu tests were negative.
Nu tuberele haeilli were found in the sputum on numerous examinations.
Asbestosis hodies were present in unconcentrated viseid, tough muco-
pus.  Tosts for fungt were negative. The urinary findings were nor-
mal.  Blood counts were as follows: Jan. 11, 1934: hemuglobin S0 per
cent (Dare), leukoeytes 15,323, small and large lymphioeytes 11, lavge
mononnelears 3, neutvophils 86; Feb. 20, 1934: hemoglobin 72 per cent
(Dare). lenkoextes 13,250, small Ivinphoeytes'18, Laryge mononuclears 4,
neutrophils 76, cosinophils 2.

The admission diagnosis was pulmonary fibrosis and pleurisy with
effusion. ‘The final diagnosis was asbestosis and chronie indurative
pueumonia. ‘

Adutopsy (B.G.) No, 20511-34=58, March 17, 1931: Summary of path.
ological diagunoses: Fibrasis of lungs: pnlinonary ashestosis; cpider-
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moid careinoma of right lung: bronchicetasis; purulent bronehitis;
aente plearvisy; chranie myocarditia,

The body ix extremely wasted as to adipose tissue aud wusenlature,
all museles, ineluding the interosscous, ave quite shrouken.  The distal

phalanges of the tingers and toes are broad and rounded.  The chest ~

is quite prominent anteriorly.

The right lung is densely adherent over its whole surface, but par.
ticularly over the lower lobe and at the base, over the diaphragm and
toward the spine.  The loft is adherent valher lightly at the apex and
very densely over (he lower luhe, particularly over the baze and dia.
phragm.  The left plenral cavity over the middle three-fourths con.
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taing about 300 c.c. of turbid fluid and there are no attachments here

- to the outer pleura.

The pleura of the vight lung is thickened as a whole and is of car
tilaginous aud even partly enleavcons quality over the hase. That of
the Jeft lung is likewise thickened, bt over the free pevtion it is rough,
congested and - faurred.”” with <mall nodules in the sutface.

The apex o the et lung is composed of a glohubar miss of Jiul
batiloon-like emphiysematous bullae with intervening filrons trabeeniac.
and ~ub-apicadly there is @ group of small cascous and eideareous had
nodules.  The midportion of thix lung is lisht, sponey, dey, and of a
mottled dark ~laty bluish-gray color. Beginning at the Apposition of
the interloliar plenvi, the lower part ol the fung is densely tauel,, with
gross fihvous tridheculation Fasing with the thickened Phevea, and at the
base Toneyeamlad by vounded cavities about the size of hind shot,
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PULMONALY ASUESTUSES . 61

The right lune has a similae group of halloon-like hullae at the apes
and iu the midportion is similar to jts fellow, The lowere third of the
lunie is of nodular, hawd, soliditied consistence.  Oceupying the inner
lower aspect, at the spine, is a hnteyeombed cavity conlaining caxcons
débris, ruptured in removing the g beeanse of its dense adlievence
to the spine. The inner aspeet of the eavity is quite rough, nodular,
amd the surrounding substance lumpy and enxvon  This merges more
ov less into heavy trabeeulated fibrous induration and small cavity
“pucking,” as in the opposite lune. - ]

The lymph nodes at the root of the lungs are not conspicuons, a fow
woderately enlarged black nudes being found.
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The entire bLilar and medinstinal tissue s quite fibrous and
cdematons.,

The heart is nol enlarged. but is of ratler small size, the nscle
pale and flabby, the right cavity roderately dilated.

Otlier orguns and tissues are appavently normal in velutions and
tphpenrances. . ' -

Datholugical Niaguoses at Jdutopsy: Fibrosis of lung; chyonic tu-
hereulosis of vight lung; chronie fibrous plewrisy; tubereulons plettrisy;
bronchicetasis.

Microscopic Findings : Examinalion of the hea shows quile marked
cellular fibrosis of the myocardium, aceompanivd by some large and
small mononaclear cell infiltvation.  The muscle fibers arve hypertro-
phicd and also dezencvated,  The liistologie didgnosis is chronie nyo-
cardilis,




G2 KENNETH M. LYNCIE AND W, ATMAE SMUTI
I the spleen vomng filvous ohements amd large mononnelear celly
inerease the thickness of the sinus walls, Polymorplionwelear leuko-
extes are conspienous. ere amd there ave small groups of lavwee
Toam ” eells, the evtoplasm Mull of rather Large, ¢leav ent vaenoles,
In these and other mononuelear edlls ix a1 brown grannbaye pizment, A
club-shaped ashestosix-like body is seen, whether embedded in the tissue
or merely upon it, from teansfer from other tissue in culting, it is dit.
licult to say. The histalogical dingnosis is chronie splenitis, asbes-
tosis ().

The kidney is approximately normal, save for conzestion.

The liver shows fibrous (hickening of the capsule; fibrosis and
lymphoeytasis of moderate grade in the inferlobular tramework; patehy
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fatty vacuolization of liver cells. Many nuelei of the liver colls are
large aud eavitated, with a bluish fuid substance within. There are
congestion and hrown pigmentation of the eeutral venous arca. The
histological dingnosis is pussive congestion, falty degeneratior:, porial
cirrhosis,

There is chronie fibrous thickeninyg of the plenra, with Iymphoid col-
lections, involving hoth visceral and pavietal lavers, witlh an mternal
covering of leukoevtes and fibvin, The histologic diagnosis is chronie
fibrous and aeute fibrinous plenvisy.

In the peribronehial lvmph nodes are heavy deposits of large
mononuclear cells containing a blick and brownishi gvinnlav substanee
i the pulp, with moderate associated fihrosis and depasit of ashestosis
hodies, generally of shovter elullud, vod, and dumbbell forms, There
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PULMUNAKY ASHRESTOSIS 63
ix etgargement of the siutzes with sevous maferial and polyneorphonn-
ehonr lenkoevtes,  The Ristelogie dingnosis s ashestoxis and aeute
fympliandenitis,

In the Jung theve is comparatively heavy, ohd interlobular fibrosis,
along the broncli and blomd vessuls. Broad baunds of fibrous tissue,
generally old and hvaline, with considerable hyaline Luninated uodunle
Formation, are dizposed generally in this aven, including some adjacent
alveoli.  Bronchioles here are irvesudarly and considerably dilated, and
yheve is mach deformity of alveoli involved in the fibhrosis, In these
Jiveoli are lavge numbers of ashestosis bodies, generally large, hrown,
juinted, clubbed, and long dumb-bell shapes, in groups associuted with
larze mononuclear phagoeytes, These bodies are also seen embedded
in the fibrosed areas, and in some of the bronchioles, while large groups
geenr in lvmph spaces neav bronehi. © There is only minor smatl mono-
auelear or lymphocyte infiltration of the fibrosed tissue, with some
mueus and leukoeytes in some bronchioles,

The pleura is very thick. compu=ed of old fibrous tissue, and while
collections of ashestosis bodies appear in alveoli near the pleura, none
are seen within the pleural fibrosed thickening. There is an acute ex-
udation of fibrin upon the pleura, with some lhyperemia, edema, and
leukoevtosis. There is some black granular material in the same gen-
eral fibrous area.

In the intervening lobules the alveoli are quite deformed by pressure
and emphysema, many large air sacs being seen. Generally these are
caapty.

in tie lower left fobe the fbrosis is very
structure being obliterated, and heve there is a marked bronchiectasis,
with chronie inflammatory infittration of the walls of the bronelii, some
purulent exudate in these bronchi, and active pyogenic inflammation
of the overlying thickened pleura.

At the apices there is a remarkable grade of old fibrosis with large
numbers of long asbhestosis bedies in large giant cells in thick-walled
spaces aud in fibrosed areas, with hyaline nodule formation, necrosis
and calcification, emphysea and bronchicetasis.

Sections from the base of the right lung, thought grossly to be tubor-
vulous, show the cascous cavitation and infiltration there to be careci-
nomatous. On a background of henvy fibrosis and bronchicctasis is
extensive infiltration by ma=ses aund cords of stratificd squamous epi-
thelium, maturing in considerable degree. This is shown to come {rom.
a bronchus, where theve is squamous metaphasia of epithelial lininw,
There are considerable necrnsis and purulent leukoeytosis ot the eavily
aren.  Within and abeut the carcinoma area there is more aetive lbro.
sisx than in other portions of the lung, nnd heavy Tvmphoeytic infiltra.
tion.  The histologie diaghosis is ashesto-silicosis, with tibrosis, emphy-
sema, bronchicetasis, ehironie fibrous aud acute plenvisy: epidermnid
bronehial eaveiumun,

cavy, most of the alvealar
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Staryany
This man had suffered long aceupational exposure (o dust, some
forty-three years all told, ahout twenty-two in a cotton mill, abouy
Lwenty-one in an ashestos factory, with resulting fibrosis of extensive

grade in the huugs and plenea, the apparent consequences being puls

monary cirenlatory and respivatory disability, with cmphysema, bron.
chicetasis, and cardine embarrassment, .

As has been observed by us in other cusvs of asbestosis, one of
which has heen previously veported (6}, the fibrosis ol the lungs heve
bears the accepted characteristic mark of silicosis, that is, in addition
to diffused fibrosis, there oceurred the: formation of livaline fibrous
nodules. :

The pulmonary earcinoma appearcd to originale from one of the
brauches of the bronechus to the right lower lobe, where squamous meta.
plasia of liuing epithelium was observed.

The duration of the carcinoma cannot be spectfied. Tt was appar-

.ently of considerable time but certainly did not antedate fibrosis of the

lung. A conception of its origin by reason of chronie bronchind irrita.
tion is compatible with the current view of the etiology of such tumors,
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