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PULMONARY ASBESTOSIS IIT: CARCINOMA OF LUNG IN
ASBESTO-SILICOSIS

KENNETIH M. LYXNCIL, M.D,, axp W, ATMAR SMITH, M.D.

JErom the Departments of Pathology and Medicing, Medical College of the State af
South Carolina)

Primary carcinoma of the lung has attained a position of major in-
terest in malignant neoplastic disease, through at least a more common
recognition, if not more frequent occurrence, within recent vears.
Likewise asbestosis has assumed a rank of considerable importance in
industrial medicine. . .

Workers in the mines of the Erz Mountains, on both the Bohemian
and the Saxon sides. have suffered heavily for sume centuries from pul-
monary dizease now recognized as carcinoma and well known as Schnee-
bere and Jachymov (Joachimstal) lung cancer.

Pirchan and Sikl (1), in a report upon a series of these cases, state
that *‘there were only moderate degrees of anthracosis.” and thex are
not inclined to attach any particular importance to the degree of pneu-
monoconiosis as a cause of the cancer, but consider that **the question
may be somewhat different with regard to the quality of the foreign
substance deposited in the lung.”’ Chemical analyvsis in one of their
cases revealed ‘‘only calcinm, magnesinm, aluminum, silicie acid, chlo-
rides, and phosphates; no trace of arsenie, bismuth, cobalt, nickel, or
uraninm was found.” They lay suspicion, as others have done, npon
radiuvm emanation and upon arsenie, both factors being encountered in
the Schneeberg and Jichymov mines.

Rostoski, Saupe and Schmorl (2) found severe ““anthracosis®’ in
Schneeberg miners the subjects of luug cancer and are inclined to at-
tribute the cansation of the cancer to the anthracosis, while Simpson
(8) states that pulmonary cancer is a rare complication of silicosis in
South African miners. Schulte (4) has reported lung cancer in pneu-
monoconiosis among coal miners, and Saupe (3) has recorded two cases
i arsenic miners. There appears to be no previous report of its oc-
currence in asbestos miners or mill workers, although the record of
autopsy examinations of cases of asbestosis is not large.

As worthy of record in the interest of both diseases, as well as their
possible relationship, the following case of pulmonary asbestosis with
associated carcinoma of the lung is reported.

Case Reporr

A white man, fifty-seven vears of age at the time of his death, first
came under observation at the Shirras Dispensary of the Roper Hos-
pital on Jan. 10, 1934, at which time he appeared verv old, weak, and
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57 KENNETH M. LYNCH AND W, ATMAR SMITH
emaciated. His chief complaints were pains in the right side of the
“sgtomach,”’ right side of the back and shoulder, and shortness of
breath.

History: Prior to 1931 the patient’s health was good and practically
no time was lost from work as a result of illness, although for five vears
he had noticed some shortness of breath. He had had influenza in 1918,
but except for that had always been well. In 1931 he lost three dars
from work on account of sharp pains in his back, extending down over
the three lower ribs. Nine months later intermittent sharp shooting
pains occurred involving his right shoulder. These lasted about fen
days. BExcept for the shortness of breath, there were no further symp-
toms until Nov. 7, 1933, when there were renewed attacks of pain involv-
ing the right shoulder, axilla, and the three lower ribs on the same side.
The pain occurred about every hour and lasted about thirty minutes.
It seemed to be more severe during the night. The patient also became
quite weak and seemed to lose weight. He was now compelled to quit
work and seek medical aid. During November and December, under
medical care, he grew weaker and lost more weight, his dyspnea was
agaravated, and a congh. productive of wiry, white mucoid sputum de-
veloped. On .Jan. & during a spell of coughing. he expectorated fresh
bload mixed with mueoid material. .

The family history was not significant.

Ocenpational istory: The tivst exposure to a dusty armospherve
ncenrred when the patient was about sixteen, when he began to work
in a eotton mill as a weaver. He first worked in a place with open
doors and windows, and later a humidifyine system was installed; he
did not cousider the atmo=phere excessively dust laden. He eontinued
work as a weaver in various cotton mills until 1913, when he obtained
a job as a weaver at an ashestos factory, which he held until just prior
to hospital admission. During times when his work there was sus-
pended he did odd jobs, with apparently no occupational hazards. Be-
ginning in 1913, he worked in an extremely dusty atmosphere, in spiie
of the fact that windows and deors were kept open as mueh as possible.
About 1923 a humidifving svstem was installed. but this he eonzidered
very inefficient, though it improved the atmosphere somewhat. In
winter the heating system kept the air in the plant too dry to allow
sortling of dusty particles. In summer. when all doors were kept open.
air from the foreced draft from the ¢* preparation room,*’ emptying out-
side the plant, entered the room in which the patient worked. The
last five ov six months of his employment he was at ¢ wet work ** in-
stead of dry weaving, reducing the exposure to dust. He was aceus-
tomed to work overtime, since he was paid by the vard.

Thiz man, then, worked as a cotton mill weaver for approximately
twenty-two vears and as an asbestos mill weaver for some twenty-one
vears, which may account for certain features of silicosis in the lungs,
in addition to those of ashestosis. )

Courze: Throughour his stay in the hos=pital the patient continued
to complaiu of persistent pain aloug the rizht eostal border and rizht
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PULMONARY ASBESTOSIS 538
e of the side of the abdomen. The cough', with expectoration of a large quantity
tnes - £ of mucopurulent sputum, contnn_xed and ‘bec:}me more aggravated,
There was anorexia, with progressive loss of weight and stvength. For
. s first three weeks atter admission there was an irregular afternoon
acticallr the first t coalos nf s f
e vears olevation of temperature. In the latter weeks of the illness fever of
n 1918, remittent type was constantly present (99'-.101* ). rising on the day of
-ce davs : death to 104*. The pulse rate ranged between 90 and. 100. The res-
T over piratory m:]te was constantly above normal and on the slightest exertion
) . ore was dyspnea.
:’f}xggt?;;': - thLE;a.q,,,im}tiEn: In general appearan‘ce the patieflt !ooked much older
* S¥Imp- than fifty-seven. He appeared exhausted and was extremely weak and
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fas sus- FiG. 1. ROEXTGENOGRAM SHOWING PULMOYARY ASBESTO-SILICOSIS AND CARCINOMA OF
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emaciated. The finger nails and toe nails were clubbed and sumewhat
evanotie.

The bony thorax wa of the emphysematous type. IExpansion was

- equal but poor. Dullness was present over the bases of hoth lungs, he-

ing more marked on the right. The upper levels were reszonant.

Breath sounds were suppressed over the right base. Riles of all varie-

J] e,T 11;: . ties were present in the lower posterior and axillary aspect of the chest,
N x-xcc' . thongh less numerous over the right base than the left. They were in-
= acer ereased by cough. There were numerous coarse, dry, “‘squeaking’”
. : =outds over the upper lohes ax well.

simately nt ¢x as we

The heart was normal in size and position: the sounds were wood.
There were no murmurs.  The pulmonie second sound was accentuated.
The systolie blood pressure was 100, diastolic 60. The superficial ves-
sels were thickened aud tortuous.

The abdomen. muscles, hones. joints, extremities and nervous sys-
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tem presented no abnormalities except for the clubbing of the fingers
previously noted.

X-ray examination of the chest was made by Dr. Hillyer Rudisill,
who reported as follows: *¢ First examination, Jan. 12, 1934: There is
a eeneralized fibrosis throughout both lungs, particularly in the hases.
There is generalized increased density in the right base probably caused
by pleural thickening. In addition I believe there are bronchiectatic
areas through the lower halves of both lungs.

#Impression: Pulmonary fibrosis, pleural thickening (particularly
right base), and bronchiectasis, probably the results of inhalation of
some irritant material.’’
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Fig. 2. ASBESTO-SILICOSIS wiTi CigviNvoMa of Lower LoBE

The tubereulin (Mantoux), and Wassermann tests were negative.
No tuberele bacilll were found in the sputum on numerous examinations.
Ashestosis hodies were present in nnconcentrated viseid, tough mueo-
pus.  Tests for fungi were negative. The urinary findings were nor-
mal.  Blood connts were as follows: Jan, 11, 1934: hemoglobin 80 per
cent (Darve), leukoevtes 15,525, small and large lymphoeyxtes 11, laree
moncnuclears 3. neutrophils 86 Feb. 20, 1934 : hemoglobin 72 per cont
(Dare). leukoertes 13,250, small Ivmphoceytes 18, large mononuclears 4,
neatrophils 76, eosinophils 2.

The admission diagnosiz was pulmonary fibrosis and pleurisy with
effusion.  The final diagnosis was ashestosis and chrouie indurative
puenmonia.

Lutnpsy (BUG) No. 20514-34-58, March 17, 1934: Summary of path-
ological diagnoses: Fibrosis of lune<: pulmonary asbestosis: epider-
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PULMOXARY ASBESTOSIS 60

moid earcinoma of right lung: brouchieetasis; purnlent bronchitis:
acute pleurizy: chronic myocarditis.

The body is extremely wasted as to adipose tissue and museunlature,
all mu=eles. ineluding the interuxseous, are quite shrunken. The distal
phalanges of the fingers and toes are hroad and rounded. The chest
ix quite prominent anteriorly.

The right lung is densely adherent over its whale surface. bat par-
tienlarly vver the lower lohe and at the hase. over the diaphragm and
toward the spine. The left is adherent rather lightly at the apex and
very densely over the lower lobe, particnlarly over the base and dia-
phragm. The left pleural cavity over the middle three-fourths con-

.o
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Fic. 3. SiLworic HYatNe axp CALCAREOUS NobrLE 31X Luxe, witi ‘¢ AssEstosis’’
Bobres. X 210

taing about 300 ec.c. of turbid flnid and there are no attachments here
to the outer pleura.

The pleura of the right lung is thickened as a whole and is of car-
tilaginous and even partly caleareous quality over the base. That of
the left lung is likewise thickened, but over the free portion it is rough,
congested and ¢ furred,’’ with small nodules in the surface.

The apex of the left lung is composed of a globular mass of light
balloon-like emphysematous bullae with intervening fibrous trabeculae,
and sub-apically there is a group of small caseous and calcareouns hard
nodules. The midportion of this lung is light, spongy, dry, and of a
mottled dark slaty bluish-gray color. Beginning at the apposition of
the interlobar pleura, the lower part of the lung is densely tough, with
gross fibrous trabeculation fusing with the thickened plenra, and at the
base honercombed by rounded cavities about the size of bird shot.

- .
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. 61 KENNETH M. LYNCH AND W. ATMAR SMITH
- . The right lang has a similar group of balloon-like bullae at the apex In
and in the midportiou iz similar to its fellow. The lower third of the e s
lune is of nodular, hard, solidified consistence. Occupying the inner ey,
lower aspeet, at the spine. iz a honeyecombed cavity containing caseouns “ foan
débris, ruptared in removing the lung because of its dense adherence In the:
to the spine. The inner aspect of the cavity is quite rough, nodular, N club-xl
i and the surrounding substance lumpy and caseous. This merges more or mei
or less into heavy trabeculated fibrous induration and small cavity . ficult :
“pocking,’” as in the opposite lung. ) i tosis (
The lymph nodes at the root of the lungs are not conspicuous, a few The
moderately enlarged black nodes being found. The
Iymplu
Fig. 4. Cnroxic DRONCUITIS AND DRONCHIECTANIS: ** A:BESTOSIS' Bobies 1N DRONCHIOLE,
X 130 )
The entive hilar and mediastinal tissue Iz quite fibrous and
edematons. fatty -
The heart is= not enlarged, but is of rather small size, the muscle lavge
pale and Habby, the right cavity moderately dilated. conwes
Other organs and tissues ave apparently normal in relations and ) histol
appearanees. ' cirrho
DPuatholugical Diegnoses at Lutopsy: Fibrosis of lung: ehrouie tu- 3 Th
beveniosi~ of right lung; chronie fibrous pleuvisy; tuberenlous pleurisy: . leetion.
bronchieetasis. covert
( Micrascapie Fiolings : Examination of the heart shows quite marked ibrous
cellular fibro=is of the myocardinm, accumpanied by some large amd In
small moenonuclear cell intiltration.  The muscle fibers are hypertro- moitot-
phied and also degenerated. The histologic diaznosis is ehronie myo- iu the
carditiz. hadies
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he apex In the s]:]m_-.n roung ﬁln'ous_ clements and large mononuelear cells
i “he inerease the thickness of the sinus walls.  Polymorphonuclear leyko-
@ tler evtes are conspicunuz.  Here aud there are small .gronps of large
s eOns < fonm *" eells. the extoplasm full of rather laree, elear eut vacnoles.
Hereler T these and other mononuclear cells ix a brown granular pigment, A
edntar . clith-shaped asbestosiz-like body is seen, whether embedded in the tissne
B— _ er merely upon it from transter from other tissue in entting, it is dif-
vty 1 fieult to =ay. The histological diagnosis is chronie splenitis, ashes-

’ “ tosiz (1).
- a fow The kidney is approximately normal, save for congestion.

The liver shows fibrous thickening of the capsule: fibrosis and
Irmphocertosis of moderate grade in the interlobular framework: patchy

~
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NCTIOLE.
Fic. 5. Eripendomn CaRCINOMA OF BRONCHUS aND Luxc. X 125
us and
farty vacnolization of liver cells. Many nuclei of the liver cells are
muscle large and cavitated, with a bluish fluid substance within. There arve
congestion and brown pigmentation of the central venous area. The
ms and histological diagnosis is passive congestion, fatty degeneration, portal
" cirrhosis.
e fu- 3 There is chronic fibrous thickening of the pleura, with Irmphoid col-
eurisys . lections, involving both visceral and parietal layers, with an internal
covering of leukocytes and fibrin. The histologic diagnosis is chronic
marked fibrous and acute fibrinous pleurisr. .
-ze and In the peribronchial lymph nodes are leavy deposits of large
spertyro- mononuclear cells containing a black and brownish granular substance
.ie mro- in the pulp. with moderate associated fibrosis and deposit of asbestosis

. bodies, generally of shorter elubbed, rod, and dumb-hell forms. There

-
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] is engorgement of the sinuses with serous material and polymorphonu-

z clear Ieukocvte:. The histologic diagnosis is asbestosis and acute -

= Ivmphadenitis, . 10

In the lung theve is comparatively heavy. old interlobular fibrosis, tw

along the bmuclu and blood vessels. Broad bands of fibrous tissue, ’ or
venerally old and hyaline, with considerable hyaline laminated nodule . ;1‘
formation, are disposed generally in this area, mcludnw some adjacent ch
alveoli. Bronchioles hele are n‘regularly and couuderably dilated, and
there is much deformity of alveoli involved in the fibrosis. In these wl

' alveoli are large numbers of asbestosis bodies, generally large, brown, he
jointed, clubbed, and long dumb-bell shapes, in groups associated with to
large mononuelear phao'ocx tes. These bodies are also seen embedded W
in the fibrosed areas, and in some of the bronchioles, while large groups
occur in lymph spaces near bronchi. There is only minor small mono- br

2 nuclear or lvmphoeyte infiltration of the fibrosed tissue, with some pl
mucus and leukoeytes in some bronehioles.

A The pleura is very thick, composed of old fibrous tissue, and while el

) collections of asbestosis bodies appear in alveoli near the pleura, none I
are seen within the pleural fibrosed thickening. There is an acute ex- "

udation of fibvin upon the pleura, with some hyperemia, edema, and
lenkoeytosis.  There is some black granular material in the same gen-

cral fibrous area. .
In the intervening lobules the alveoli are quite deformed by pressure )
and emphysema, many large air sacs being seen.  Generally these are 2,
empty. )
X In the lower left lobe the fibrosis is very heavy, most of the alveolar :

strueture being obliterated, and here there is a marked bronchiectasis,
with chronic inflammatory infiltration of the walls of the bronehi, some
purulent exudate in these bronehi, and active progenic inflammation
of the overlyving thickened pleura. 6.
At the apices there is a remarkable grade of old fibrosis with large
numbers of long asbestosis bodies in large giant cells in thick-walled
apaces and in fibrosed areas, with hyvaline nodule formation, necrosis
and caleification, emphysema and brouchiectasis,
Sections from the hase of the right lune, thought grossly to be tuber-
culonts, show the caseous cavitation and infiltration there to be ecarei-
nomatous. On a background of heavy fibrasis and bronchiectasis is
extensive infiltration by masses and eords of stratified squamous epi-
thelium. maturing in considerable degree. This is shown to come from
a bronchus, where there is squamous metaplasia of epithelial lining.
There are considerable necrosis and purulent leukoeyxtosis of the eavity
ar¢a.  Within and about the earcinoma area there is more active fibro-
sis than in other portions.of the lung. and heavy lymphocstic infiltra-
( tion.  The histolowie diagnosis is ashesto-silicosis, with fibrosis. emphy-
sema. bronchicetasis, chrouie tibrous and acute plenrisy; epidermoid
hronehial earcinoma.
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