vl :

PULMONARY ASBESTOSIS T CABCINOMA ‘OF LU"NG IN
nlo ASBESTO—SILICOSIS B :

PRIVATE LIBRARY OF
DEPARTMENT OF AGRICULTURAL RNARCHNY
AMERICAN SMELTING & REFINING COMPA

KENNETH M. LYNCH, M.D,, anp W. ATMAR SMITH, M.D.

—————

—

Reprinted from THE AMERICAN JOURNAL oF Canczs, Vol. XXIV, No. 1, May, 1935

. HER 0001610




‘ froeorinted frem THE AMERICAN Jorrxar oF Caxver, Vol NNIV, Nao 1, May, jaia
: ' Frinted in U. S. A
-~
PULMONARY ASBESTOSIS IIT: CARCINOMA OF LUNG IXN
ASBESTO-SILICOSIS
REXXNETIH M. LYNCIH, M.D., axp W. ATMAR SMITH. M.D.

From the Departients of Pathologu and Medicine, Mrdical College of the State of

* 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 years.
Likewise asbestosis has assumed a rank of considerable importance in
industrial medicine. .

Workers in the mines of the Exz Mountains, on both the Bohemian
and the Saxon sides, have suffered heavily for some centuries from pul-
monary disease now recognized as carcinoma and well known as Schinee-

i bere and Jachymov (J oaclumatal) 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 they 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 analysis in one of their
; cases revealed ‘‘only calcium, magnesium, aluminum, silicic acid, chlo-
- ‘ rides, and phosphates; no trace of arsenie, bismuth, cobalt, nickel, or

uraninum was found.”’ They lay suspicion, as others have done, upon
radium emanation and upon arsenic, both factors being encountered in
the Schneeberg and Jichymov mines.
Rostoski, Saupe and Schmorl (2) found severe “‘anthracosis®" in
Schineeberg miners the subjects of lung cancer and are inclined to at-
tribute the causation of the cancer to the anthracosis, while Simpson
(3) 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 (5) has recorded two cases
in arsenic miners. There appears to be no previous report of its oc-
currence in asbestos miners or mill workers, although the record of
i 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 RerortT

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 very old, weak, and
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57 RENNETH ). LYNCH AND W. ATMAR SMITH

7]
emaciated. His chief complaints were pains in the right side of the side
“stomach,’’ right side of the back and shoulder, and shortness of
breath. T
History: Prior to 1931 the patient’s health was good and practically the
no time was lost from work as a result of illness, although for five vears elev
he had noticed some shortness of breath. He had had influenza in 1918, . rem
but except for that had always been well. In 1931 he lost three dayrs dea
from work on account of sharp pains in his back, extending down over pire
the three lower ribs. Nine months later intermittent sharp shooting . thei
pains occurred involving his right shoulder. These lasted about ten .
dars. Except for the shortness of breath, there were no further symp- thai

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 everv 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
ageravated. and a cough. productive of wiry, white mueoid sputum de-
veloped. On Jan. 8, during a spell of coughing, he expectorated fresh
blood mixed with mucoid material.

The family history was not zignificant.

Occupational History: The tirst exposure to a dusty atmosphere
nccurred when the patient was about sixteen, when he began to work
in a cotton mill as a weaver. He first worked in a place with open
doors and windows, and later a humidifving system was installed; he

e did unot consider the atmosphere excessively dust laden. He continued
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- Fi
ginning in 1913, he worked in an extremely dusty atmospherve, in =pite
of the fact that windows and doors were kept open as much as possible.

About 1923 a humidifyving system was installed, but this he considered emq
very inefficient, though it improved the atmosphere somewhat. In eva
winter the heating svstem kept the air in the plant too dry to allow -
settling of dusty particles. In summer, when all doors were kept open, 5'1S~
air from the forced draft from the ‘* preparation room,’’ emptying out- ;’_‘
side the plant. entered the room in which the patient worked. The e
last Hive or =ix months of his emplovment lie was at *‘ wet work ’* in- ) r;e":
stead of dry weaving, reducing the exposure to dust. He was aceus- tho:
tomed to work overtime, since he was paid by the vard. ) eres
Thiz man, then, worked as a cotton mill weaver for approximately o

twenty-fwo vears and as an asbestos mill weaver for some twentv-one .
vears, which mayv acconnt for certain features of silicosis in the lungs, The
in addition to those of ashestosis. '.T_I;(
TULs

Conrse: Throughout hiz :tay in the hospital the patient continued
to complain of persistent pain alonyg the right costal border and right
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of the side of the abdomen. The cough, with expectoration of a large quantity
Les £ of mucopurulent sputum, contmped and ‘bec:.lme more aggravated.
— Theve was anorexia, with progressive loss of weight .and strength. For
ot v the first three weeks after admission there was an n'regular afternoon
» vears olevation of temperature. In the latter \Yeeks_of t.hg illness fever of
11918, remittent type was constantly present (99'—101’ ). rising on the day of
e davs ) death to 104°. The pulse rate ranged between 90 and 100. The res-
T over piratory rate was constantly above normal and on the slightest exertion
10oting there was dyspnea. .
ut ten ) Examination: In general appearance the patient looked much older
symp- than fifty-seven. He appeared exhausted and was extremely weak and
involv-
1e side.
inutes.
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to quit
under
2a was
um de-
1 fresh f
|
~phere .
y work
b open
ed: he
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wa -
t o
1S s0s- Fi16. 1. ROENTGEXOGRAM SHOWING PULMONARY ASBESTO-SILICOSIS AND CARCINOMA OF
x Be- Lowez Rigur Lose
1 splte
= sible. emaciated. The finger nails and toe nails were clubbed and somewhat
ddered . = ,
: In cranotie. o . .
at. i The bony thorax was of the emphysematous type. LExpansion was
.t allow equal but poor. Dullness was present over the bases of both lungs, be-
n;gzltl: ing more marked on the right. The upper levels were resonant.
7 The Breath sounds were suppressed over the right ])ase. Rales n.t all varie-
k* in . ties were present in the lower posterior and axillary a:=1)ect of the che.sr,
. though less numerous over the right base than the left. They were in-
creased by cough. There were numerous coarse, dry, “zqueaking™
mately ' somnds over the upper lohe's as well. .
Jv-ome ‘ The heart was normal in size and position: the =ounds were good.
Nunes. There weve no murmurs. The pulmonic second sound wasz aceentuated.
= The systolic blood pressure was 100, diastolic 60. The superficial ves-
tinued sels were thickened and tortuous.
1 rieht The abdomen. muscles, hones, joints, extremities and nervous syvs-
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59 KENNETH M. LYNCH AND W. ATMAR SMITH
tem presented no abnormalities except for the clubbing of the fingers ' moi
i previously noted. T
\ X-ray examination of the chest was made by Dr. Hillyer Rudisill, ~
who reported as follows: ¢ First examination, Jan. 12, 1934: There is all
a generalized fibrosis thronghout both lungs, particularly in the bases. ph
Thevre is generalized inereased density in the right base probably caused ] is .
by pleural thickening. In addition I believe there are bronchiectatic N
areas through the lower halves of both lungs. tie:
“Impression: Pulmonary fibrosis, pleural thickening (particularly . tow
right base), and bronchiectasis, probably the results of inhalation of , vel
some irritant material.”’ ph:

Fig. 2. ASBESTO-SILICOSIS WITH CARCINOMA of LowER Lost

The tuberculin (Mantoux), and Wassermann tests weve negative. ' ta
No tuberele bacilli were found in the sputum on numerous examinations. to
Asbestosis bodies were present in unconcentrated viscid, tough muco-
pus. Texts for fungi were negative. The urinary findings were nor- til.
mal. Blood counts were as follows: Jan. 11, 1934: hemoglobin 80 per th
cent (Darve), leukoeyvtes 15,525, small and large lymphoextes 11, large . co
mononuelears 3, neutrophils 86; Feb. 20, 1934: hemoglobin 72 per cent o
(Dave), leukoevtes 13,250, small Iymphoeytes 18, large mononuclears 4, bha
neutrophils 76. cosinophils 2. ’ an

The admission diagnosis was pulmonary fibrosis and pleurisy with ne
effusion.  The final diagnosis was ashestosis and chronie indurative m:
prenmonia. th

Autopsy (BUGLY No. 20514-34-33, March 17, 1934: Summary of path- or
ological diagnoses: Fibrosis of lungs: pulmonary asbestosis: epider- T

HER 0001614




PULMONARY ASBESTOSIS 60
£ s moid carcinoma of right lung: bronehiectasis; purulent bronchitis:
) acute plenrizy; ehronic myocarditis.

L. -‘*'11.1- The body is extremely wasted ax to adipose tissue and muszculature,

fhere is all mu=eles. including the interosseous, are quite shrunken.  The distal

v hases. . phalanges of the fingers and toes are broad and rounded. The chest
'_f‘ﬂ“S(’_‘l ) i= quite prominent anteriorly.

rnectatie The right lung is densely adherent over its whole surface. hut par-

tieularly over the lower lobe and at the base, over the diaphragm and

ic_nlm-l_v . toward the spine. The left is adherent rather lightly at the apex and

wion of very densely over the lower lobe, particularly over the base and dia-

phragm. The left pleural cavity over the middle three-fourths con-

G

L 34 - . .
Fi6. 3. SKiLicotic HYaLINE axp CALcareors NopULE 1N LUNG, WITH ‘‘ ASBESTOSIS'’
Boptes. X 210

legative. : tains about 300 c.c. of turbid fluid and there are no attachments here
Lnations. to the outer pleura.
‘h mueo- The pleura of the right lung is thickened as a whole and is of car-
‘ere nor- tilaginous and even partly calecareous quality over the base. 'That of
n 80 per the left lung is likewise thickened, but over the free portion it is rough,
11, large * congested and *‘ furred,’’ with small nodules in the surface.
per cent The apex of the left lung is composed of a globular mass of light
iclears 4, . balloon-like emphysematous bullae with intervening fibrous trabeculae,
. . and sub-apically there is a group of small caseous and calcareous hard
18¥ “'_lth nodules. The midportion of this lung is light, spongy, dry, and of a
durative mottled dark slaty biuish-gray color. Beginning at the apposition of
the interlobar pleura, the lower part of the lung is densely tough, with
“of l?ﬂth' gross fibrous trabeculation fusing with the thickened pleura, and at the
; epider- base honeycombed by rounded cavities about the size of bird shot.
HER 0001615
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61 KRENNETH M. LYNCH AND W. ATMAR SMITH

The right lung has a similar group of balloon-like bullae at the apex In
. and in the midportion is similar to its fellow. The lower third of the in- o
lung is of nodular, hard, solidified consistence. Occupying the inner ey,
lower aspeet, at the spine, is a honevcombed cavity containing caseous ‘“ foan
débris, ruptured in removing the lung because of its dense adherence In the:
to the =pine. The iuner aspect of the cavity is quite rough, nodular, . club-sl
and the surrounding substance lumpy and caseous. This merges more 0r met
or less into heavy trabeculated fibrous induration and small cavity : ficult -
““pocking,’" as in the opposite lung. “ tosis (
The Ivmph nodes at the root of the lungs are not conspicuous, a few T
moderately enlarged black nodes being found. Tl
‘ Iymphs
Fi. 1. CiuroXIc DRONCHITIS AND DRONCHIECTASIS: *° ASBESTOSIS'’ BopIES IN BrONCHIOLE.
X 130
The entire hilar and mediastinal tissue is quite fibrous and
c¢dematous. tatty -
The heart iz not enlarged. but is of rather small size, the musecle large
pale and Habby, the right cavity moderately dilated. conges
Other organs and tissues are appavently normal in relations and hixtol
appearances. : ) cirvho
Pathological Diagnoses at ALutopsy: Fibrosis of lung; chronie tu- E Th
hereulosis of vight lung; chronie tibrous pleurisy: tuberculous pleurisy: . leetion.
hroncliicetasis. : coverl
( Micviscopic Faolings : Examination of the heart shows quite marked fibron:
cellnfar dibrosis ot the myvocardium, accompanied by zome large and In
=mall mononuclear cell infltration.  The muscle tibers are hypertro- monot
phicd and also degenerated.  The histologie diagnosis is chironie myo- in the
carvditis. hodles
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PULMONARY ASBESTOSIS G2
16 =X In the =<pleen young fibrous clements and large mononuclear cells
ac inerease the thickness of the sinus walls. Polymorphonuclear leuko-
v Laler exvtes are conspicuous. Here and there are <mall . -zroups of large
RO S  foam "' eells. the extoplasm full of rather large. elear eut vacuoles,
erelee Iu these and other mononuelear cells is a hrown granular pigment. A

adular. club-<liaped ashestosis-like body is seen, whether embedded in the tissne

< ML or merely upon it, from transfer from other tissue in ceutting, it i= dif-
cavite ficult to say. The histological diagnosix ix chronie splenitiz, ashes-
: . tosis (1),
. a few The kidney ix approximately normal, save for congestion.
The liver <hows fibrous thickening of the eapsule: fibrosis and

l¥ymphocytosixz of moderate grade in the interlobular framework: patchy

COIOLE
Fi6. 3. EPIDERNOID CARCINOMA OF BRONCHUS AND LUNG. X 125

s and

tatty vacuolization of liver cells. Many nuclei of the liver cells are
muscle large and cavitated, with a bluish fluid substance within. There are

congestion and brown pigmentation of the central venous area. The
1s and histological diagnosis is passive congestion, fatty degeneration, portal

) cirrhosis.

nie tu- 3 There is chronie fibrous thickening of the pleura, with lymphoid col-
urisy; . lections, involving both visceral and parietal layers, with an internal

covering of leukocvtes and fibrin. The histologic dxawnosxs is chronic
aarked fibrous and acute fibrinous pleurisy.
re and In the peribronchial lymph nodes are heavy deposits of large
ertro- mononnclear cells containing a black and brownish granular substance
¢ myo- in the pulp. with moderate associated fibrosis and deposit of asbestosis

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

: H
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63 KENNETH M. LYNCH AND W, ATMAR SMITH

is engorgement of the sinuses with serous material and polymorphonu-
clear leukocvtea The histologic diagnosis is asbestosis and acute
lvmphademtls.

In the lung there is comparatively heavy. old interlobular fibrosis,
along the b1011ch1 and blood vessels. Broad bands of fibrous tissue,
wenexallv old and hyaline, with considerable hyaline laminated nodule
formation, are disposed generally in this area, mcludmo' some adjacent
alveoli. Bronchioles here are irregularly and conalder‘lbly dilated, and
there is much deformity of alveoli involved in the fibrosis. In these
alveoli are large numbers of asbestosis bodies, generally large, brown,
jointed, clubbed, and long dumb-bell shapes, in groups associated with
large mononuclear phagocytes. These bodies are also seen embedded
in the fibrosed areas, and in some of the broncluolea, while large groups
oceur in Iymph spaces near bronchi. There is only minor Qmall mono-
nuclear or lvymphocyte infiltration of the fibrosed tissue, with some
mucus and leukocytes in some bronchioles.

The pleura is very thick, composed of old fibrous tissue, and while
collections of asbestosis 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 hyperemia, edema, and
leukocvtosis. There is some black granular material in the same gen-
eral fibrous area.

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

In the lower lert lobe the fibrosis is very heavy, most of the alveolar
structure being obliterated, and here there is a marked bronchiectasis,
with chronic inflammatory infiltration of the walls of the bronchi, 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 asbestosis bodies in large giant cells in thick-walled
spaces and in fibrosed areas, with hyaline nodule formation, necrosis
and calcification, emphysema and bronchiectasis.

Sections trom the base of the right lung, thought grossly to be tuber-
culous, show the caseous cavitation and infiltration there to be carci-
nomatous. On a background of heavy fibrosis 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 leukocytosis of the cavity
area.  Within and about the earcinoma area there is more active tibro-
sis than in other portious of the lung. and heavy lymphocytic infiltra-
tion.  The histologic diagnosis is ashesto-silicosis, with fibrosis, emphy-
<ema. bronchieetasis, ehronic tfibrous and acute pleurisy; epidermoid
hrouehial earcinoma.
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