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Asbestosis and Pulmonary

Carcinoma

FRANK R. DUTRA, MD, AND JOHN 1), CARNEY. MD,
CASTRO VALLLY, CALIF

Althougii asbestosis, a disabling industrial
disease, has been recognized for only some 30
years, the mechanitsm by which the dust

particles produce tissue alterations in this |

condition is better unclerstond thau for any of
the other pneumoconioses.  Asbesiox, 2
hydrated magnesium silicate, evokes charae-
teristic abnormilities of the bronchi and
bronchioles, alveoli, and pleura as a resuit of
mechaniaal irritation, and in some 1095 to
15% of persous with asbestosis the changes
progress to malimant ncoplasms.?

Asbestosis usunally affects persons from
whom a history of industrial exposure to
asbestos dusts is reaclily obtained, but in-
stances o1 the discase occur with increasing
frequency in which the circumstances of ex-
posure are not known to the physicians or
cven to the patient.
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Case Presentation by Frank IR Dutea, MDD, PPazhni-
ezist and Dircetor of Laloratories, Faten THosmeal,
Castro Vailey, Associate Clinical Professor of
DPathology, University of Califormia, San Francisco,
and Joha D. Carncy, MD, ['athoiogist, Fiden los-
mal, Castro Vallcy, Clinical Instructor in Patiwi-
ogy, University of California Mahical School, San
Franciso.
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Report of Case

AN, Sun Franciseo Uctrrans Adwinistration
Hospital ~The paticit was & 70-year-ald white nan
wha complainad of the inciillious progressive chmnesi-
ness of the left upper extromity. first notad three
weeks icfore admission, The patient fiad been di-

~abezic for at feast five years amd was being treated

with nsuiin zine suspeusion (Lente Iletin) (S5
units per day). The enly recordal occupational hise
tory is that he haul Leen a pipe fitter; no details were
siven.

He was au alert, chrauically ill nun in we acute
distress, Rlood prescaire was 1S5 systolic and S0
diastolic, pulse, 82 per minute amd irregular. Pose
teroanterior diamcter of the chiost was inereased,
there was diffuse hynerresanance, and  seatteral
inepiratory rales were hieard aver the bases, A zrnle
IT systalic apical minrmur was noted amd anricuiar
fibrillation was present, Tle liver eilize was palpalile
2 an below the costal margin, Stecogth was shinine
ishad s the left upper extremity and flattening of
the left masalabiad Tolld was votesl, Chest Alme (Fige
1 aned 2) showed moderate puimounary anpliysona
with smuc scrense in bronchovaseular markings,
Heomatolagic fimdingzs s b, 17.8 gusy/100 wl, WBC
11,000/ ¢ e, muel noraal ditferennal, Blond choue
ey mnlyteal resulis: BUN, 16 awe and ¥RS 229
/160 ml. Urinalysin: 4= alaoun, 1 1o 6 white
tloexd cclis per hiphioponver ficld,

He scemad 10 be wmaproving s the hospital wonil
thie Hth hovnuad day wihen bie suddenly becume wenk
and semicomatose. [{c did not respoikt to ntea-
venous glucose and dicl approxamately 20 mumtes
later.

Autopsy : . Death had Icen caused by thiromibous
ol mtracramusl 2l coronary arterics with acute
cercbral ami  miyocardial infarcuone The luaugs
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woerghed LGN pm logepeer amed these plewrai sur.
faces were shnmsthy, )ray, 3wl ey sentoas, 113
Were net present. Ju the lateeal sigeonr tecias of
e vpper Jobe of e Jeit Juige was a subpieveal
sphierieal wacs nwasurime 1.3 em w shawer, This

- was eovered by mnlklicatad pleural surtace,

Alicrascopicaliy, the poinwasiry alventar spaces
as woll ac the hrouehial hunina contanntl seattered
cluxters i paanentbadm nuicroplages 2l a faw
asbestosas banfies. Empliysema jwac mamiest by
steetchald, thumned, i bhealion alveniar sopma erent-
ing suall cystic spacer. There was wefivascuday,
peribroncinal, amd aesdular sutersuitial Ghrasis, Ve
fibeatic arcas contanwed 2 tueelcrate amoant of
anthiracotic pigment 3mmi munczous typical asdcstous
bodiex.

Uicroscopicaliy, the mass i the upper Jle of the
left lungy was 2 tmnar which arizimated i an otane
brancinie. [t extaudad in a2 hapbazard and sieilate
fashion mio the adjacent pubmonary parawhyma,
The acchuteciure was comprised ol tmvnalee and
atypieal 3q s cclis  which keratm awd
intracclinlar bridges were not danenseaide. The
nucici were Iarge awd vesicutar s somic were of rela-
tively gigantic proportions with ircacuiacly ciunged
chromatin and distinet, wrinkled nuclear membrases.
The cytoplasin ranged from coloricss to fincly
granular and amphophilic, Typical asixstosis bodies

were numerous both in amd about the tumor nass

{Fig 3).

Patho_logy of Asbestosis

The crystalline asbestos  fibers beenme
wedged in the lwmens of the respamnry
bronchioles, and with the inspirntory narrow-
iug-clongation aud  expiratory widening-
shortening of these tubes through each
respiratory cycle the fibers are warkad into
the walls of the bronchinles. This mechanical
irritation accounts for the fibrasis, which at
first is peribronchiolar.  As the discase
progresses, irregular diffuse fibrosis occurs
throuphout the pulmonary tissues with eftace-
ment of alveali in the areas of fully developed
disease, Ultimatcly, the reactive tissue inter-
feres with lymphatic drainage of the luny and
stasis becornes an additionat facter predis-
postny fibroplasia. Increasing luw of lymph
toward the subpleural lymphatic netwark
tends to pracluce irritation of the pleura with
attendant pleural thickaming and adhesions to
the parictal pleura.

The “ground glass” appearance of the lung

shadows in filns of patients with ashestasis

awy i part be due w diffuse pareuchynal
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filivosin and in part to the psclll’ﬂl thickemng;
e advinced cases  piourat-penicarsdial ade
hestons md fibvosis may  betiwne xo
provcunead that a characieniatiic “porcupine.
heart shusdow™ resains?

Comcrmmitant - with  the  develapment  of
fibirasin, dhistortion saed ovphyacmaions en-
Eeegenient of nuny alvensti beesae proninent.,
Lranchutis and Lronciiolitis beunme chrome
and often el 1w bronchicaasise The de-
pedent peavtions of the hangs are wsaaily
more protamudty atfeced than the wpper
lutlees, This scrves as A pross dhagnusice
pamt o differentinting asbestoss {rom the
mere widespread and nodular aliezatiens of
silivensis,

Ashestovis beadies are exsemil 1o the
micruscopic dugmosis of the coudition. Some
ol these struciures may e {ree in alveah, but
st of them are embeddel in fibrous tissues
of the walls i alveuli ar brouchioles. A few
may be surrounded by griant ceils of forcizn
banby type. These bewties ure comprised of
asbhestos fibers surrounded by albuminous
matenial, ealcium salts, and iron salts. The
cnds are usualty knobbed, while the centml
regions may be notched. The color is yellow
to pinkish re:d in the usual histologic prepara-
tions. A few are as small as 1uin length but
the majority are 10 to 60 long.

Clinical Findings

Dyspnea is usually the first sign of disease,
and it schlonms oceurs with an nxdustrial ex-
posure to asbestos dusts of Jess than five
years. Loss of weight is often marked. Dry
cotrerl ix camsmon, and more than haif of the
Patients expectorate small amounts of hlood-
streaked sputem sometime during their iil-
ness, Asbeatosis budies miay be found ia the
sputum of most patients by microscopic ex-
asnnation.

The chest becomes amphyscntous, and
fine erackling rales are present over the lower
lobes. Cyanasis and clublnig of the naiis are
frequently prescut in paticnts with moderate-
ly advanced disease, and cor pubmonale is
often a fate complication. Asbestosis dues not
pradispase to wherculosis, differing i this
respect from silicosist
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Fig 1 (left) and 2 (right). —Dosteroanterior and iteral filins 0f chest at time of adinission.

Fvklawes of emphysema with regions of increasing density of bronchovascuiar markings. Tiere
were no recogmzable signs of Abrosis, sl nodularity it ubsant.

Roentgenologic Findings
Attemipits to correiate the roentgenagraphic
changes with the physical findings and degree
of dixability is hazardous in any given case of
auy of the dust discases, This axiom is

especially true i asbestosist  Tulmonary
dixability ‘may accur inn patieats who have the
wmost minnaal alierations of the chest filins,
while others with films reflecting significant
pulmonary chaages may have little or no rec-
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Fig. 3C—~Ektacolor priat thowing asbestos badics beneath plevea
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ASHESTOSIS & CARCINOMA—UUTEA & CARNEY {21

ognizalile alteration of jung funcuon, Gen-
crally, the first roentgenagraphue sign of
asbestosis ts dilfuse haziness vver the lower

third of the hang ficlds. Tn wore advanced

¢ases this has progressed to a “ground glass™
appearance  which obscures the bruncho-
vascular markings. Later, the upper pactions
of the lungs also becume fibratic, but the up-
per arcax always romain more radiolucent
than the lower.

Asbestosis and Carcinon.a of the Lung

In recent years it bhas becumie clear that
there is a more than fortuitous relationship
between asbestosis and bronchogenic carei-
nonwx. This belief is based on the following
observations: (1) Approximately 13.8% of
patieats with ashestasis develop squamnus ccit
awenona of the lung an incidence con-
siderably greater than in persons the same
age without other lung discases or who have
other pneumoconioses.® (2) The cancer is
usually in one of the lower lobes where the
number of asbestos Abers is preatest. This
coutrasts with the data from casex of bron-
chogenic  carcinoma not  associated  with
asbestosis, in which the greater proportion
are 1 the upper lobes.® Squamous maaplasia
of the membmnes lining the brunchi and
bronchioles is often observed in asbestosis,
and the metaplastic cclls frequently are
atypical with appearances suggesting transi-
tion toward carcinoma.

It has also been suggested that ashestosis
may predispose to mwesotheliom of the
pleura. Thirty-three cases of this tumor werc
observed over a period of four years among
South African workers in asbestas mining
operations, and one case of asbestusis com-
plicated by pleural mesothelivma has been

.. described in this country,” -

At the present time, the mechanism by
which asbestosis predisposes to neoplasm of
the lung or pleura is unknowun. Squamous
metaplasia of bronchial colmnnar epithelial
cclls, predisposing to carcinmna, is known to
occur as a result of chronic influnmation
from the smaking of cigareties as chronic

cndacervicitis o lead 1o squanmous cardi-
noma of the uterine cervix through the same
series of anatmnical progression. Mechanieal
irritation of the asbestos filiers probahly leads
to squamiaus ccll metaplasia af the broneht
and to Ubrouchagenic carcinoma in the
same way,

Summary

Ashestasis is a chironic pragressive pul-
monary discase which rosults Troan eritation
of the lungs by erystalline asbestos bers.

The discase 18 aften unsuspecied clinieally
beenuse the occupational exposure to dust
containing  asbestos fbers has not been
clicited, and because the chest films may not
be diagnostic even in the presence of «<his-
abling abnormality.

In asbestosis, pulmonary and subpleural
fbrosis distart the lungs and lead 10 respira-
tory insufiicicncy.

Squamous mctaplasia of tire bronchial epi-
thelinum s induced by the irritating {ibers, and
in some cases there is pregression 10
squamous cell carcinoma of the Jung. Pleural
mesothelioma is also reported, particularly in
cases of asbestosis in South Africa.
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Editorial Comment

This case presentation excellently lustrates many aspects of the relationship of
asbestosis 1o pulmonary carcinonta. U\n c<pccnllv periment statement s made o
reference to climical history of previous expositre tn ashestos, and well worth re-
peating “hut instances of the disease occur with incecasing {requency i which the
circumstances of exposure are nat knawn tn the phiysicians or even the paticss.”
Terhaps a pasitive history of exposure would be olitainerd mare often if the ques-
tionier, who is trying 10 obtain a previaus history of exposure 1o ashestng, was more
fully aware of the various hndustrial processes or praducts in which a worker might
be exposad 1o ashestos fibers, Asbestos fibers cnnstst oof siicite winerals ofwen re-
ferred to as amphiboies. Ten percent of the mined rock consists of these mineeal
fibers which contain complex silieates. The best known sources are locaterd in
Canadda (about three fourths of the warld supply ), Khadesia, South Africa, and the
USSR. The complex mineral fibers arc removed from the pieder and then the long
fibers are separated from the short anes. It is during these processes that the most
dangerous expostre occurs. The lang fibers are usesd for the nunuiacture of
asbestos cloth amd gaskets, while the short ones are uscd for paper, heat resistant
boards, filter pads, and brake blocks and linings, and are increasingly found n
plastics. liach year new uses for these fibers are coustantly heings developed. In the
currently reported case, the only occupational histary is that the fsbividual had been
2 pipe fister. Tt is conceivabile that part of his wark was concerned with the use of
asbestos-containing coverings ior these pipes. This might have been the possible
source of exposure in that it may have been necessary for him to saw through this
asbestos material and thus produce a certain amount of ashiestasts-containing dust.

In this case, the carcinoma was of the squamous type. There scems to be a
difference of opinion as to the moast prevalent h'stologic type of carcinoma that is
found in association with asbestosis, In this report, it is stated that squamaus cell
carcinama s the usual form, whereas Spencer $ states that adenocarcinona is the
most {requent form, It has becune increasingly apparent that pulmonary cancers
arising in scars are more frequent than was formerly bedieved. These are generally
adenocarcinomas. Whether or not some substance or substances, as for instance the
iron in the asbestosis by, is specifically carcinogenic ar wiethier Garcinoma arises
because of the nonspecific alterations prastuced by the asbestos remains o be de-
tennined. With the squamous cell carcinmua, it is cunceivable that the squamous
mctaplasia, the bronchicctasis, and the fibrosis causett by the asbestos fibers mixist
tmpair the lung's alility to cffectively rid itsclf of other carcinogens, and by this
process enhance the development of crcinana. In particular, it woulkd be important
to note what proportion of tudividials with asbestosis and pulmonary cuccinoma

were cigatette smokers. At any rate. the incidence of pulmonary carcinoma in in-

dividuals with asbestosis in various reports has ranged from 1350-2056. Statistically,
this is a hizhly significant relationship.

Qf more immediate interest arc the ¢ases of mesathciioma af the pleura that
occur in individuals with asbestosis. In a ‘maost recent report 3 from Liverpoal,
England, evidence of exposure to ashestos was noted in 14 of 16 consceutive cases of
pleural micsothelioma. Ashestosis badics were presemt in lung tissue in ten of
these cases. In another stxly on two paticnts with sucsothclionma, one individual had
not been i contact with asbestos for 20 years and in the other case the exposure had
been only intermittent and slight. In all individuals with mesothelioma careful search
shauld now be wiade for asbestosis badies and Aibers in the kung and tumor tissue, It
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is suzeested that thick {rozen sections e used because ashestosis badies may casiy i<
nussed s thin xections? Fibwosis of the pleara with adhigaions (o sureounding struc-
tures is commonplace in ashestosis. The astiestosis badics produce alterations i the
periphery of the hunge whereby these badies gain entrance 1o the pleural tissues via the
peripieral fymphatics in the lung. Because of the accurrence of mesoihcliona in
associatian with asbestosis, it is fikcly that substances in asbestos fibers are spe-
cifically carcinogenic. It s unlikely that other inhaled carcinagens would gain access
to the pleura and produce carcinoma in tissue previously rendered less resistant by
the asbestos. A casc of asbestasis in which the individual had both bronchogenic and
gastric carcinomas and in which the fatter tamor containerd refractile granules lends
suppart to this concept of the spegific carcinagenicity of the ashextos Glers.
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