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PULMONARY ASBESTOSIS AND CARCINOMA
Report of a Case with Necropsy Findings?
DAN S. EGBERT axp ARTHUR ). GEIGER

AMthough there is a steadily growing recognition of pulmonary as-
le-tosis as a discase entity and industrial hazard, the number of reported
(a~es is still small.  In a recent review by Egbert (1), in which 28 fatal
cuses were collected, pulmonary tuberculosis was found to be a common,_
mmpucatmg disease. The followmg report “a.s deemed especna.lly"
interesting since it is apparenUy tne nrst 1o demﬂb,q_p_nm_arv carcmoma
%iine lung as an associated condition. ¥
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Case Report

I: tery: J. V., a 41-year-old Hungarian factory-hand, was admitted to the
T.Lerculosis Ward of the New Haven Hospital, May 11, 1934, complaining of
jong-sianding Lreathlessness and cough, and a recent disabling pain in the back.

The patient’s mother had died at the age of 33 with 2 protracted “cold in ..
the chest”; his father had met death by accident. Two siblings, as well as .
the patient’s wife and two children, were well.  No family history of tuberculo-
¢is or of carcinoma was obtainable.

The patient had imunigrated in 1911, when he was 18§ years old. Five yvars
iaier he secured employment as a weaver in an asbestos factory, and he con-
Unued at this occupation uninterruptedly for 18 years. ITe Lad considered his
neral health good until 1923, when he suffered a febrile iliness ox' sudden onsct
and associated with pain in the left chest; the diagnosie had Leen “pacumonial’
Although the acute illness subzided within a week, the patient was left with
disizessing dyspnoca on exertion and a modcrately produciive cough which
prevented his returning to work for five months. X-ray cxamination of the
jungs at this time was rcported to have revealed nothing s'mormal, and the
: =tient resumed his occupiztion.  Hiz symptoms, however, jersisted unabated
{7 the next seven years. At the end of this time'which vas {vo years before
the preaent hospitalization, alterations at the ashestos factory led to a great
redduction in the amount of atmospheric dust to which the patient was daily
expanerd sl his respiratory symptoms disappeared almost completely,

During the eight months preceding his hospital admission the patient de-
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133 DAN & EGBERT AND AKTHUR J. GLISLCR

veleped an insidious, gradually increasing pain of achirg character throughout
the back. Although the removal of five alleged!ly bad teeth and the applica-
tion of heliotherapy to the back were followed b) temporary amelioration of the
pain, its recurrence with gradually increasing sexent; soon resulted in the
patient’s complete incapacity for work.

During the month before admission the dyspnoea, cotgh 2nd expectoration
had returoed along with pain of pleural character in the left =zvilla. The
sputum was described 2s white and heavy, but not foul. The patient had lost
40 1bs, in the last several months. '

Pkysical exeminciion: A lean male of sallow complexion with anxious, care.
worn expression. He looked chronically ill and his loose skin suggested that
weight lecss had been considerable. The patient’s movements in bed were
cautious and dellberate, apparently to avoid pain.

The respiraticas were regular, 30 per minute, and notably shallow. The
lips were cyvanotic. A {requent, loose cough “raised” thick, yellowich and
blood-strezked ¢putum in abundance. Dirty teeth, a lighidy coated tongue,
and icjected tonsils were observed incidentally. The chest, with Larely per-

ceptitle respirzlory movements, was definitely asymmetnceal, with the left.

side {atier znd less wobile than the right. No mezsurable rlaphragmratic
excursion could be dsmonstrated. “Both sides of" the chest were dull over the
lower lobes, and fumerous crepitznt and medium moist riles were scatiered
from scapular zngles to bases. The heart did not zppear displazed or cnlarged
and, except for tackycardia of 110 beats per minute, no abnormal signs were
noted.

A firm, subcuizneous nedule, about 1 crm. in diameter, was found in the left
fank. Movemest and m:.nipul:—;tim of the lower spine and flexion ‘of the
tkighs cau ==d zge ..__E:.g painin the tock with radiztion down the th'gns The
extremities were rem:rkakle only for noderate clubbing of the n..\, 13 with
doub]e curvature of the nails, and the nail-beds were czaotie.  The Fands,
though C:.uQ..SCd, prezenied no “acbestos corns.”

Laberetory stulies: The red blood cell count was 3,300,000, with 92 per cent
haemoglebing the leucocytes, 13,;::() of which £9 pereent v ere p oIy morphonu-
clears. No tulercie bacilli v.ere {ound in any of the 6 5; ceimens of soutum
examined. The irire wes formal, and Kzhn test of the Lluod negative. Be-
czuse of extensive bone disczse seen by N-ray, chemieal evomination of the
blood was incidep ‘l_\ carried out, with the following results: The cerum's
caleivm conient was 9. 7 mEm. pcr cent, and the phasphorus 4.05 mygm. per
cent, witha lot:.l proiein level of 6.14 per cent, of which 3.19 per cent and 2.45
per cent vere rzde up of 2 bdmf.n and globulin re:nectively. The jctedc
index was 4,
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Sicreoradiographic examination of the chest revealed a narrowing of the
pusterior intercostal spaces in the lower left hemithorax,  The tracheal, medias.
tinal and cardiac shaduws were normal in character and position. but the hilar
shadows on both sides were increased in size and density.  The bronchovascu-
far markings throughout both Jung-fields were obscured by a coarse, rather
Jense, nodular infiltration, which roeghly followed the course of the lincar mark-
ings and was symmetrically distributed throughout Loth crtire lung-fields. In
the Jeft lower lobe was an associated haziness, with a poorly defined area of
complete opacity between the left heart border and lateral chest-wall. The
latter change suggested partial atelectasis or a pneumonic process in the left
Jower lobe. In view of the additional discovery of widespread destructive bone
lesions of the pelvis and lumbar spine, which were characteristic of metastatic
carcinoma, the pulmonary findings were summarized as pneumonoconiosis and

additional infiltration of the left lower lobe due probably to a malignant bron- .
chagenic tumor. .

Cunrse: Throughout the ten days of hospitalization there was fever ranging
continuously between 100° and 103°F., with the heart rate varying between 100
and 130. The patient complained repeatedly of distressing pains in the back
and thighs, and analgesics hud to be administered liberally. A steady and
profuse perspiration sometimes required several changes of clothing daily.
o Micr a few days, patchy signs of pulmoenary consolidation and pleurisy ap-
peared over the'lower Jobe of the left lung; with this, the cvanosis grew deeper
and the dyspnoea became so extreme lhat thc patient found it difficult to take’
his meals. A loose cough produced tloody sputum in moderate amounts. On
the last day, after a series of particularly violent coughing spells, the patient’s
pulse suddenly weakened, the skin grew clammy, and he complained of 2 -
~mnxhgr‘ng sensation in his chest. In spite of stimulating measures, including

alrenalin-and- caffein  hypodermically, death ensued within a few minutes of
the anset of collapse.

\..mps\-' The report of the necropsy findings will be limited to the pertinent
«harges in the lungs. Both h pleural cavities were completely obliterated by
%rm filirous adhesions. "The lungs, after remaval from the body, retained al-
7t the shape which they had while in situ.  With the parietal pleura and
Lartof the adherent diaphragm attached, the right lung weighed 1,179 and the
" T L128 gm.  They were both fairly noncrepitant and of a rubbery firmness
"hch rendered sectioning unusually easy. Tkre gravish-red surfaces, which
*ere mottled with large amounts of black pigment, revealed a large, solid tumor
;_‘_'l_t__}_)_c_gphcr\ of the lower lobe of the left lung (figure 1). The mass meas-
;"" Approvimately S X 5 x 3 om., its eilges were well demarcated, and it was
at zray with mottled zones of bhc» pigrmentation.

A few tumor nodules,
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about 1 cm. in dianicter, were scatiered througn the remeinder of tie Tungs
and had a mucinous appearance on section. At the hilum of the lefi lung was
a large, firm lymph node measuring 2 x 1.5 x ! em., which revealed about half

Fiz. 1. Pulmenan ashestesis with bronchogenic carcinuma: B, piimary site in main
brenebus of left lower lobe.  Photemicrograph of this regicn ¢ shewn in figure 2,

fts substance to be occupied by tumor metastasis. A Tymph node of similar

dimensions wae present at the hilum of the right lung. butit contained no tuimor.
Carciul cxaminationstof the hronchi revealed the primary site of the turaor 10
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Fig, 2 , Fig. 3
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Lein a large bras ok of the main bronchus of the left lower lobe (see B, figure 1),
At thiz puint the rincesal surince was roughened and finely nodular; the bren.
chial wall was thicloned and indiltrated by firm, gruyish tumor tissue. The
bronchus jtself led directly into the large tumor mass described in the left lower
lobe.
Miscroscopic examination of fresh fluid scraped from the cut lung surfaces €70 s
showed large numbers of 1ypical asbestosis bodies. o L
Hisiological sectione confirmed the primary site of the tumor in the bronchus | wo=
of the lower lobe of the left lung (figure 2). Here in the submucosa and ina ==~
considerable zone of the peribronchial tissue were groups of carcinoma cells §_ % ™.~
arranged in well-formed acinous structures which varied greatly in sizeand *~ -
shape (figure 3). The neoplastic cells lining the acini were one to several -
layers in thickness. They were almost all hyperchromatic, varied consider. ¢
ably in size and shape, and exhibited very few mitotic figures. The arrange. °
ment and appearance of these cells were quite similar to those of submucosal
bronchial glands. There was a tendency for the nuclei to be located at the hase
of the cells similar to their position in normal submucosal glands. . Many of -
the carcinomatous acini were filled with a pale, gray-staining mucinous material, ! ~
and in some of the preparations of the bronchus apparently nermal sulimucosal |
glands could be seen merging with carcinomatous growth. : :
Asbestosis bodies were scattered throughout the pulmonary parenchyma. in ERD IR |
alveoli for the most part and also extending through the carcinomatous zones o wZ
(figure 4). The color of these bodies was yellowish-brown to Lrownish.black.
They had varying skapes, but tended to be in the form of nodular rods with
enlarged rounded heads. In.many of the-bodies a'central sumewhat puler and
translucent core apparently represented the original asbestos fibre (figure 3).
These asbesiosis bedies did not give a positive iron reaction. In many. in-
stances they were enclosed in the cytoplesm of the macrophayges, which were
very numerous in the alveoli. Many of the macrophages were multinucleated
and extremely large.
There was zome diffuse, fibrous thickening of the alved.lar walls, and the
regions zround ihe bLronchi and bronchioles contained a lurge amount of
fibrous tissue. The pleura in all the preparations was thickened, dense and
hyalinized. ' .
Tumor metastases. besides those in the lungs and tracheobronchial lymph
nodes, were 2'so present in the aortic lymph nodes, the right adrenal gland, the

left external obligue abdeminal muscle, and in the bony jelvis, vertetizae vnd
skull.

DISCUSSION

_ v asbestosie, 2 furm of pneumonoconiosis which is yrewing
in medical and industrial imporiance, has been fully discussed in a -
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recent review by Gloyne ’2) Clinically, the conditicn is characterized
chicfly by dyspnoea, by the zppearance of a fine, diffuse fibrosis, and by
:hestosis bodies demonsirable in the sputum. A review of the fatal
cases reported in the literature up to 1932 (1) indicates that the condi-
tjon comes on slowly and requires an average of 9 years of exposure
to the dust before the onset of symptoms. The total time of exposure
in uncomplicated cases with fatal tcrminations was found to average
16 ycars. Pathologically, the pulmonary fibrosis is diffuse and is most
r.-._..-.:.d around bronchioles and bronchi. This is in distinction to the
¢Lrosis of silicosis, which consists of discrete, dense, hyalinized connec-
tive-tissue nodules around and in the pulmonary lymphoid tissue.
Asbestosis bodies are always demonstrable in the microscopic sections,

The 2ssociation between the pulmonary asbestosis znd carcinoma in
{*:is case is unique and the pessible interrelationship of the two processes
olers interesting speculation. Gloyne (2) mentions one case of pul-
m.onery ssbestosis with carcinoma of the pleura and adds, “There is
ra c\'idcrce at the morzent that this is in any way related to the as-
Lestesis.”  Otherwise, no mention of any such associated pulmonary

rezlignant tumor has been found i in the literature.

The relztionship between expeosure to irritating dusts.and malignancy
of the lung has aroused a great deal of comment, espccmlly since-variqus
statistics would tend to show that the incidence of lemonary cancer
is increasing. Recently, Hruby and Sweany (3) have analyzed the
incidence of cancer of the lun ¢ and they conclude that not only has there
Leen an zpproximately tenfold increase in the number of cases coming
to zutopsy within the last forty vears, but that ¢ iwofold increase has
occurred in the last ten vears alone.

Reports of other forms of pneumenoconiosis in which carcinoma of
the lung has occurred are fairly numerous. It is not uncommon in
s.licosis (4). The incidence (10 per cent) of carcinoma of the lung found
1 autepsy among the cobalt miners in Schneeberg is well known (5).

That 'r-_____.L:'h 2 cTects_of the inhzled ?sbeqps_".anzclc': may in -
nove besn 2 siontieant factor concemned in the development of
21} lung cancer s seerns_suffcently plausible to be-worthy of
Sieration, ’ o

~

4 SUMMARY

1. _The_ chmc ] | and crat 'ucal ﬁndmﬂs are resented in a case_of
~_pre

[ .
i --Tonary *sbcstocxs v.lth &n assocxatc-d pnm.n') carcinauna of the lung.
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2. The zssociuted incidence and possible aeticlogical relationshins
pneumoroceniosis to carcinoma of the lung are dizcussed.
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