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PULMONARY ASBESTOSIS

V. A Report oF Broxcuial Carcivoyma axo ErtTHELML METAPLASIAC

KENNETH M. LYNCH. M.D., axa W, ATMAR SMITH. 3LD.

(From: the Depurtiarnts of Prtkology awml 3idicine, Jledieal College of
the Stute of South Curolina)

Following our report in 1933 (1), scme further interest in the vccurrence
of lung cancer in asbestosis has been manifested. Six cases have been re-
corded, by Gloyne (2, 3), Egbert and Geiyger (4) and Nordmann (3). The
present report brings the total to §. Nordmanu believes that these cases
should be classified as occupational cancers.

In 1938 Anderson and Dible (6) studied the silica content of the lungs and
the histologic evidence of pneumonoconiosis in 70 persons who died of pui-
monary carcinoma and in 30 non-cancer subjects. A greater iacidence of
silicosis and 2 greater lung silica coatent were found among those who had
cancer than in the control series, from which the authors conclude that the
rdle of the silicosis is etiological. .

Vorwald and Karr (7), also in 1938, reviewed the reports of carcinoma of
the lungs in subjects of pulmonary dust disease and reached the conclusion
that no relationship has been shown between the inauiation of Just and the
occurrence of cancer and that, except as it contains known carsi-ageni. izc-
tors, such as tar or radiwmn, dust cannot be considered as of eif. ... i s.3al3-
cance in malignant disease of the lungs.

In 1939 Klotz (8) reported that from 1925 to 1936 there c....vred in his
secropsy service 50 cases of silicosis, among wiiich were 4 instanc ~+ of bronchi-
ogenic carcinoma, an incidence of $ per cent, while in his total of ~300 necrep-
sies for that period there were 53 primary cancers of the lung, an inciderce of
only 1.18 per cent.

It was soon aiter reporting the first case that the writers encountered a
second. : )

A white man first presenced himself in the dispensary at the age of forty-two. He had
then been employed as 3 weaver in an ashestos mill for sevea years. His complaints were
shortness of breath and lassitude. No other significant symproms were eficiied. There were
somewhat diminished expansion of the left chest and Gulness in the lefe axills and in the
right base posteriorly. A fow riles were heard in these atcas and in the upger right axillary
region and the loft base posteriorly. The roentgen report at that time is as follows: = Broa-
chial fines slightly heavier in the left chost but ot suiiivien: to wammnt 2 diagrosis of
tuberculosis.” No tubercle bacilli were found in the sputum and serolagic tests for syphilis
were negative. -

The patient was not sven agin until six'years later, whea he was complaining of short-
ness of breath and soreriess in the chest. He had continued to work in ihe usbesios milt,
giving him a total of thirteen ywars’ exposure to asbesios dust. He stated thas ke bud been
gradually becoming weaker, more easily fatigued, and shorter of breath for about two vears,
and had developed a cough, productive of thick phiegm dul ao blood. For abowt 3 year ke

1 Read before the American Sccisty for Cancer Rescarch. Richmond, V., Apsit 5, 1939,
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568 KENNETH 3. LYNCH AND W, ATMAR 3MITH

bad experiencud pain in scattered areas over the chest. At this time he had stopped work
o account of weakness, He had lost ten or twelve pounds in weight in the (ast few vears,

Ater thirty days in the hospital the patient was discharged. having shown progressive
improvement. During his hospitai vesidence his temperature remained auemal. bis pule
varied {rom 30 to 110, respirations ranged betweea 20 2ad 30. and the dluod pressure was
arouad 132 svstolic and 96 dizstolic. '

Az this time chest expansion was diminished bilateraily. tactile fremitus was alike over
the two sides, and no abnormal areas of dulness wers found. The beeath sounds wese

Fie, 1. Luxe Stownse Assestosts wira CasciNosta or Tz Lowex Lose

vesicular over the grester portion of both lungs, but bronchovesicular in the bases. Fize

riles wefe heard in buth apices anteciorly and in the lower right base posteriorly. Coarse
riles were 2udible in both bases posieriorly and over the lower left side anterfordy. Tae
hemogiohin was 68 per cent (Dare).  Neither tubercle bacilli nur asbestos bodies were found
in several examinations of sputum. . ’

Tie next admission to the hospital was eight months later.  Although the patient bxd
not retummed to work. alf of his previous complaints had recurred with increased severin.
The cheit pin was worse on the right.  Chess expansiva was slight on both sides, and the
blood pressure was down to 108 systolic and 68 dizsiolic. Physical findings in the chest
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ULMONARY ASBESTOSIS. V 369
wese about as before, and the fnger tips were now cluhbed. Spuium exminations again
showed no tubercle bacilli or ashestos bodies. Rountgenograms revezied no definite changes
in the lung telds as peeviously noal. A pellagrous skin erupion disapoeared under apnro.
priaze treatment,
- After seventy-soven days in the hospital the patient was again discharged, imosuved as
to weight and general coadition. but his dyspaea on exertion did sot improve
Ac the time of this man's diath. sixteen montas later, he was 8ot 3 hospizat paticae and
23d not been under close observation for the intervening period. Negropsy (25237-35-33)
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was limited to the chest. The body was greatly emaciated and the Snges tips were clubbed
and cyanotic. . L '

There was no free fluid in either pleural sac but the pleurl surfaces were so thick and
dmm as to make removal of tke fungs diticult. There was a firm dease musi in the upper
qediastinum, surrounding the large vessels as they arose from the aorta.

Botk visceral and parietal pleurae were thick, nodular, and almost cacifaginous in den-
sity, reaching a thickness of 1 cm. over the left lung posteriorly and latemaily. In 2ddition
there were 3 aumber of discrete white firm nodules, [ to 2 am. in dizmeter 3ad abouc 0.5 cm.
thick scattered aver both lungs.

Section of the right lung revealed 2 dense consoiidated ares in the upper pace of the
lower lobe, with less complete solidisication of the lower part of this lobe. In the axillaey
st of the lobe 2 frm, feshy, cone-shaped mass based o2 ke pleura extendad to the hilus,
Thete was marked fibrosis abotit che broachi in this region with sore stenosis. Several Sem
white aodules were presen: in the hilar nodes here, while other noces were black and of tho
wual consistency. The lower pare of the lobe contained numerous coalesceaz but sepamie
whits nodules. The uppers lobe was soit and crepitant, showing motking mone than 2 mud-
ente emphysema bencach the ploura. In the left lung there was 3 siagle ciocumseriied
=odule beneath the pleura In the axillary region, with slight indltration of the adjacen: lung
ussue, .
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No lesions of the inner parts of the trachea or large bronchi were found, although there
was consitferable dense white infiltration about them, especially ia the upper medixstinum.
This iattlizztion surrounded the upper portion of the 2osta also. The rignt side of the hean
was moderately dilated.

Derse cartilaginous white tissue infiltrated the entire upper mediastinum, holding aff
structures thure rigidly. and extended into the neck as far as cuuld be reached. This was
continuous with the thickening of the mediastinal pleurs and with the thickening shout the
broachi on the right. It was densely adherent to the verteh=ue and had to be axt away.

Secticns from the right lower lobe. the lower part of the upper left lobe, the plevrs
nodules, and the mediastinal mass and nodes reveal advanved malignant neoplastic discase,
composed in the main of infilirating masses and cords of stratified squamous epithelium, the
cells of which vary in their diferentiation from young forms with little squamous cell pro-
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duction in the looser tissues to large mamv-layered masses with polygonal and squamous
differentizzion and keratinous pearly body production in the denser tissues. such as the
pleural nodules. No definite focus of origin can be positively determined, so extensive is
tbe infltration about bronchi, peribronchial tissues, pulmonary parenchyma. 2ad in the sev-
eral aspects of the plevrs.  Within the walls of several bronchi. intermingled with mucous
glands. but not upon che mucoss so far as this was examined. the carcinomatous process
is actively indlimating. It permeates the lymph channels widely, infiltrates peribronchixl
lymph nodes. aned has produced dense infiltration about the fespiratory tubes and groxt
vesscls of the unper medizstinum, It has invaded the walls of the large veins within the
lungs and sevms 2ctuaily to have penctrated to the lining. g

In cerain saces. notably in some of the pleurl extensiuns and in the lone mediastinat
growth, the cancer structuns are not cpidermoid in form but tubulse, with a lining o
cuboidal or columnar enithalium, like that of the bronchivlus. These tubular structures 25
seen occasionally in other cancerous aseas. ’
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PULMONARY ASBESTOs:s. ¥ 371
It anpears chae (ke simaey growsh iy prodadly i the lower righe lobe 3ad taqe from
ihis has occuersd the wide puimonary, medizstinal and pleym] exension.  The pleuet tise
33 are genezily quite shick, densely fibrous ang Brafite. No ssbostos products occur
within the pleural tissges sropw, )

Diffusely by: leregulasy throughae both ngs. more marked in the lower than o the
upper lobes, is 3 widesoeed ol B seiil progressive Shrnsis, incroasing the immework and
thickening the walls of broachioles and meay alveall, although is some areas chese walls
& Bot thickened and ¢he alveoit are emphysematoys, In svasequence of gbrosis many
alveoli are deformed. ame are mrowed, some 37 E'stended, and the epithetisl lining of
the mors abrormal is CuBoical, ke thae of bronchisles. In the more &brous arcas the
bronchi gng bronchioles are als0 quite difated and shyse, together witk the alveoli abaue
» Contaia purulens oe Adcingus indammatory exudaze,
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ally those of the more BBrous areas. therg is g scattering
groups, of various shapes and sizes, a5 usually ene
i with mononuclesy

Gbrous tissue, slckough p,
Aloag with these bodics in 2l ocations eccur
~ In the peribroachia) 3Y d
snnuar substance and smaller asbescos bodies aa¢ yellowisk granuiar sudszange, occurring
i areas heavily fibrosed, with oiq hyaline tissue and some young cells.  Here 2re also tamis
Rated hyaline nodules. wic; 4 fine geanutar deposit, like the fommation found ia silicosis,
T W the pieucesl, pulmonacy, and mediastinag are3, the lymph spaces nd vessels
are dilated, a5 if there wepy cousideradle obstruction (by carcinoma and tibrosis) o lymphacic
circulation, : C




72 KENNETH M. LUNCH AND W. ATMAR SMITH

In summary, the limited necropsy showed: carcinomz o I-.ngs pleurz, and mediastinun.
mixed squamous-cell and dandiiar iz form but squamous ir the main, judged to be of
bronchial origin; pulmorsry asbestosis with fibrosis. bronchicctasis. purulent beonchitis azd
acute bmnc’xopneumoma dilatazion of the right hears.

The exposure to asbestos dust in this case was of about twelve to thirteen

. years’ duration, more or less continuous, begmmn« about fifteen years before

death, which occurred at fifty years. There is no means of estimating accu-
rately the duration of the carcinoma, but it was prubably making itself felt
gtthhthe aggravation of symptoms, particularly pain. about two years before
eat
It is worthy of note that, although the fibrosis was advanceq, it was of the

- diffuse form generaﬂ} reported in ashestosis and showed no es':dence of the

nodular type seen in true silicosis which we have encountered in other ad-

_ vanced cuses of asbestosis. The only hyaline nodules found were in the lymph

nodes, and these may have been fibrous tubercles.

EstrrELIAL METAPLASIA

It has been interesting to note that in several cases of advanced asbestosis
squamous metaplasxa of broachial epithelium has occurred. The follomng
case is summarized in order to record this observation:

* A Negro man (No. 27145-33-28). who suffered an iliness diagnosed as ssthma and ap-
perently died from sight heast faflure, was fourd ac necropsy to have hypertrophy and dilaca-
tion of the right heart. minor atherosclerosis of the pulmonary astery, pulmonary asbestosis.
chronic bronchms and bronchiectzsis, and acute lobular pneumonia.

His lungs were quitc voluminous. They did not show the zrossly exaggerated ﬁbrous
state seen in other cases of advanced ashestosis but in sections fibrosis was observed along
the course of interiobular lymphaatic distribution. This was mainly an old condition and
throughout the fibrous arvas were numerous ashestos bodics. In part the fibrosis was dis-
posed in hyaline laminatud nodules, such as occur in silicosis, with asbestos bodies embedded
within them.

To this silicosis-like nodular fibrosis ia asbestosis we have ptevxomlv applied the term
asbesto-silicosis. At the present time we have not determined the significance of this com-
bination type of fibrusis. whether from asbestos dust inhalation entirely or from exposure

" to other silica dust in addition to asbestos. It has, however, been 2 coaspicuous finding i

our material from & number of uecrepsxed asbestosis casss. as previously mentioned.
Asbestos bodies were 2so fouad in open alveoli. free and engulied by macrophages. and

" in peribroachiai lymph nodes. While black graauiar pnmdes were present in the same

areas as the asbestos bodivs, they &id aot appear as the material of true silicosis.
Broachi and bronchioles throughont showed dilatation. vascular engorgement. mono-

* nuelear leukocytosis, denuded hmag sutface and foci of transformation of undenuded epi-
thelium into stratified squamous form.

_ The exposure of titis man to 2s9estos dust was not known, but he ind told a friend that
he had worked in an ashestos plaz: 25 3 young man 2ad had dueveloped 2 cough there.

Coxyext

During the past twelve years in 2343 consecutive necropsies we h ave en-
countered 7 cuses of primary lung carcinoma, including one instance of early
occurrence discovered only on histologic examination and the two asbestosis
cases. Among these necropsies are 35 showing some degree of asbestosis. Ia
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PULMONARY ASBESTOSIS, v 35
2@ majority this is a minur finding and not che cause of illness or death: in 2
{ew the candition is advanced. ’

Includiag all necropsivs and all lung cancer cases, the incide.ce of primary
pulmonary carcinoma i vur necronsy service over this period is 0.3 per cent.
Omitting the 35 cases skuwing asbestos deposits and the 2 cases of luny cancer
in asbestosis, the incidence rate is 0.21 per ceat. :

Among the asbestosis cuses (33) the incidence of lung carcinoma (2 cases)
Is approximately 6 per cent.  Whether this is to be taken as of significance,
&specially in comparison o the general rate, is questionable. The series of
asbestesis cases is small and the possible statistical error great,

It has seemed desiczble, in addition, to record the observation that ad-
vanced asbestosis may lead to bronchial epithelial metaplasiz of a type en-
countered in other locations where cylindrical epithelium may give rise to
squamous-cell carcinoma. :
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