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Features of Asbestos-Exposed and
Unexposed Mesothelioma

A Hirsch, Mp, P, Brochard, Mo, H. De Cremoux, mo, L. Erkan, Mo,
P. Sebastien, pnd, L Di Menza, »t, and J, Bignon, mp

Thrrv-any histowogreally contirmed vases ot pleural and peritoneal mesothelioma have
been observed in 2 chev unit over a period of 53 months, The past asbestog expasure was
aswessed by @ standardized questionnaire in atl cases and the ashestos tung burden was de-
termned by means of minesalogical analvsis of lung-related biological specimens
{sputum, broachoalveolar las age fluid, fung tissues) in 28 cases. The results of these two
methods were found 1n good agreement. Past asbestos exposure kas been definitehy im-
phcared in |7 cases and detinuels eliminated in 10 cases. The resulis were nonconclusive
in other caves. The groyp wah defisie past asbesos exposure was different from the
nonasbestos-eaposed group by clinical, biologival, pathological, and prognosis fearures
thar were anabzed. In caves without past avbestos exposure there were no other possibie
rausan e agenis. Younger age and amular incidence in men and women sugpest an envi.
ronmienial or naturdl Jiseane.

Aey mordy mesethehome, hbeses, fiberglon, paraflin, radiodiagnostic irradiation. nus-pbestos
posure

INTRODUCTION

Mesathehoma is a rare tumor, but significantly associated with past occupational
exposure 10 asbestos [Greenberg and Lioyd Davies, 1974; Selikoff, 1976]. More re-
cently, an association between mesothelioma and exposure 1o erionite-zeolite fibers has
also been highly suspected in Turkey JAstvinii and Baris, 1979]. The mesothelioma
registries conducied in various countries reveal widely differing proportions of cases
with past asbestos exposure {from 20%s 10 72%). However, in all these studies there was
a significant proportion of histologically confirmed mesothelioma in which past occu-
pational asbestos exposure has been definitely eliminated; the consecutive mesotheli-
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oma cases referred 10 a chest hospital unit in the district of Val de Marne, France (1.2
million inhabitanis}have been investigated in order (1 )10 study the percentage of ashes-
10s-related mesothelioma by means of siandardized questionnaires; {2) 10 compare the
number of coated fibers in sputum and/or lung tissue samples in asbesios-refated and
nonasbestos-relaled mesothelioma; (3) to discover in the mesothelioma cases not re-
lated to asbesios a possible significant association with other occupational hazards; and
{4) to compare on the basis of clinical, radiological, histological, and etiological data
the asbestos-related and nonasbesios-relaied mesothelioma.

MATERIALS AND METHODS

Thirty-six mesotheliomas (34 pleural and 2 peritoneal) have been observed be-
tween October, 1976 and February, 198]. In all cases, the diagnosis was based on
pathological specimens. Mamoux test with 0.1 ml of purified protein denivative RT 23
was performed [Deck and Guld, 1964]. Chest X-rays {posteroanterior, lateral, and 45°
obligue films) [Mackenzie and Harries, 1970} were classified by two readers (£ DM and
AH) according 1o the International Classification of Pneumoconiosis 1980 [Hirsch,
1979}, A cytological and biochemical analvsis of pleural fluid was carried out including
the measurement of hyaluronic acid content [Boersma et al, 1980]. Pathological speci-
mens of the pleura were obtained either by one or iterative-needie biopsies and, since
June, 1979, by thotacoscopy under general or local anesthetic {Bowtin and Viallat,
1980). This technique provided a good view of the parietal and visceral pieura and
made it possibie to obrain large samples of tissue. An open thoracolomy or laparotomy
was nieeded in a few cases. All tissue samples were reviewed for pathological confirma-
1on using light microscopy, and electron microscopy when necessary [Stoebner et al,
1979], by 1he pathologists of the French Mesothelioma Register.

The following data were collecied by means of a standardized questionnaire
designed to investigaie causative agents: previous chest discases and radiodiagnosis ir-
radiation of the thorax; smoking habits (expressed in pack/vear); occupational, para-
occupational, environmental, and domestic past exposure to asbestos according 1o the
criteria proposed by the European Communities {Zielhuis, 1977} complete work his-
tories using a sandardized questionnaire designed 1o detect other occupational hazards
and administered directly 1o the patients by LDM ' In 28 cases, measurement of asbes-
tos {ibers was carried out in various biological specimens: coated {ibers in sputum
and/or bronchoalveniar lavage fluid samples (ight microscopy) and in lung tissue (di-
gestion-microfiliration method) [Bignon ¢t al, 1974; Gaudichet ¢t al, 1979; Sébastien,
1980, 1982).

Results have been analyzed using Student’s t-test and chi-square approximation.
Probabilities {p values) equal to or less than 0.05 were considered significant.

RESULTS
Pathological and Clinicai Data

During the $3-month duration of this study, pathological samples from 45 cases
were submitted 1o the National Mesothelioma Register Panel: 36 cases have been con-
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firmed histologically as mesothelioma. The histological type was epithelial in 30 cases,
fusiform in 2 cases, and mixed in 4 cases. The other nine cases were excluded: 3 had in-
sufficient material, § cases were classified secondary pleural adengcarcinomas, and 1
case was pleural sarcoma. The pathological diagnosis was possible by analyzing pleural
specimens obtained in 6 cases by one-needle biopsy, in 3 cases by two- or three-needle
biopsies, in 9 cases by thoracoscopic biopsies, in 14 cases by open chest biopsies, in 1
case by mediastinoscopic biopsy, and in 1 case by laparoscopic biopsy. Intwo cases, the
diagnosis was made at autopsy.

In the 36 confirmed cases, the chief complaints were dyspnea on exercise (47%)
and chest pain (37%}). In two cases (cases 12 and 19), a routing screening chest X-ray
showed picural opacities. The first pleural fuid collected was exudative in 96% of
cases; it was clear in 67%, bloody in 30%:, and opaque in 3% of cases. No parnticular
cyvtological patiern was noted from the examination of pleural fluid,

Eticiogical Data

On the basis of the standardized ashesios questionnaire, the 36 mesotheliomas
were divided into four groups: {1) 7 cases with heavy, definite, past asbesios exposure;
{2} 10 cases with moderate, definite, past asbestos exposure; {1} 10 cases withow
definite, past asbestos exposure; and (4) 9 cases with inconclusive questionnaires. In
the seven heavy, definite, past asbestos-exposure mesotheliomas (Table 1), all patiems
were male; the tamor was epithelial in 57%, all the mineralogical analyses performed
were positive, and asbestos pleural or parenchymal controlateral radiological abnor-
malities were present in 71%. In the 10 moderate, definite, past asbestos-exposure
mesotheliomas (Table ). 2 patients were female. one with household comtact {case
8): the length of asbestos exposure (30.3 + B.2 vears) was significantly greater (p <
0.001) than in the heavy, definite, past asbestos-exposed group (11,4 = 9.5 years), the
tumor was epithelial in 80%, the mineralogical analyses were positive in all cases, and
asbestos pleural or parenchymal controlateral radiological abnormalities were present
in 80%. In the 10 nonasbestos-related mesotheliomas (Table 111), 4 patiems were fe-
male and all the tumors were of epithelial type. In 3 out of the 6 investigated cases,
mineralogical analyses were positive for asbestos bodies but at a very low level, except
in case no. 27, where 6,903 coated fibers per gram of dried lunpg tissue have been found.
Asbesios-related radiological abnormalities were seen in one case. In the Sinconclusive
cases (Table 1V), § patients were {emale and 89% of the tumors were of epithelial type.
In 6 out of the 7 investigated cases, the mineralogical analyses were positive, and asbes-
108 pleural or parenchymal radiological abnormalities were seen in 44% of the cases.

Comparison Between Clinical, Histological, Radiological, and Biclogical
Parameters in the Heavy and Moderate Definite Asbestos-Related
Mesotheliomas and in the Nonasbestos-Related Mesothsliomas

Several parameters were different between asbestps-related and nonasbestos-re-
lated mesothelioma (Table V). In the nonasbestos-related group, (1) patients were
younger; (2) their mean survival time was longer; (3) the diameter of PPD test was
greater; (4)the contralareral chest X-rays opposite to the mesothelioma showed no as-
bestos-related abnormalities: {5) the sex ratio male 1o female was 1.5 for unexposed
cases and 7 for exposed cases; and (6} the tumors of exposed cases were of various his-
tological types while unexposed cases were only of epithelial types. The nonasbestos-re-
iated mesotheliomas were diagnosed by open thoracotomy in 50% versus 35% in the
asbestos-related mesotheliomas.
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TABLE ¥. Climical, Histological, Radiological, and Biological Features in 27 Mesotheliomas Witk
Comclusive Questionnaires

Asbestos-cxposed Nonasbesios-exposed
[- . - £ases
{Gueniormaire +) {Questionnaire —)
Parameters ta =19 n = 10) p Vaiue
Mean age (years) 645 = 107 $%Ex 103 NS
Mean survival nme {months) 119z 46 3 ox 126 <0.04
PPD 1est {diameter mm) 5.3 12.2 <0.0%
Contralateral radiciogical % i0 <0.001
abnormainies (percentage}
Males (percentage) .13 -4 NS
Histologica type (percentage}
Epithelal W 100 NS
Fusiform 12
Mixed 18
Open thotacotamy (percentage) s 50 NS
DISCUSSION

if we consider only the cases for which an asbestos exposure has been assessed on
the basis of the questionnaire, the perceniage of exposed cases (47%) is very jow in
comparison with the percentage found by others (72% for Planteyd: [1979], 68% for
Greenberg e1 af [1974], 66%% and 72% for McDonald {1979] and McDonald and Mc-
Donald {1980] in Canada and in USA, respectively, and 77% for Bignon et al [1979b]
in the French national mesothelioma register). We have previously validated the inter-
est of measurement of coated and uncoated {ibers in pulmonary biclogical specimens
[Bignon ex al, 1979a]. The use of both methods, questionnaire and measuremnent led 1o
a better assessment of past asbestos exposure {Di Menza et al, 1980}, Using these two
methods, we found 6 additional cases in the 9 inconclusive questionnaire cases and 3
other exposed cases in the 10 negative questionnaire cases, One of these cases {case 27)
was a leather goods maker, who probably had been exposed 10 asbesios int the past. (A
mesothelioma case has been described in shoemakers [Decoufle, 1980].) We have
observed two cases with atypical asbestos exposures. The first one was a farmer who
constructed hen houses using asbesios cemnen: several years ago. A case with sirnilar ex-
posure has been published by Ashcroft [1973]. The second one was a jeweller, an oc-
cupation already noted in the case published by Cochrane and Webster [1978]. The as-
bestos exposure was occupational in males, but household and paraoccupational expo-
sures were noticed in femnales. This sex-related type of exposure has been already noted
{Hasan et al, 1977; Vianna and Polan, 1978; McDonald, 1979}, Our findings concern-
ing the length of the asbestos exposure, the latency period, the mean age, the sex ratio,
and the pleural or peritoneal localization are similar to the data previously published
Selikoff, 1976; Greenberg and Lioyd Davies, 1974; Hinds, 1978; Planteydt, 1979;
McDonald, 1979]. -

A great number of agents, when introduced experimentally into pieural or peri-
toneal cavities, may induce pleural or peritoneal turnors. In that regard, mesotheliomas
have been induced in animals with glass fibers and glass powder [Wagner et al, 1973,
aldehyde wood lignin constituents {Schoenial and Gibbard, 1972}, i-nitroso-5.6-
didrouracile [Pelfrene and Garcia, 1978, sterigmatocystin {Teraoc, 1978}, methyl
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(actixoxymethyl) nitrosamine {Berman and Rice, 1979], and herbicides [Donna &t al,
19300, On the other hand, several agents have been shown 1o have a synergistic carcino-
genic effecy with asbestos: irradiation [Lafuma et al, 1980}, irradiation and 3-methyl-
cholanthrene [Warren et al, 1981}, N-methyl-N-nitrosuourethane [Kawai, 1979), and
dimethy] benziaynthracene [Topping and Nertesheim, 1980]. The compiete work
hisiories of the nonasbestos exposed cases (Tabie HI) point out some hypothetical etio-
logical factors that have to be discussed in regards to these experimental data, Two pa-
tients {cases 32 and 33) have been exposed 1o glass dust during the destruction of
mishapen lamp bulbs or glasses. One patient {case 28) was a white-collar worker who
presented with a radiological opacity in the right costophrenic angle and who had been
systematically X-rayed in that region {cumulative exposure of 9.5 rads over 26 vears)
and who developed a mesothelioma at the same place. This resembles a case ong of us
(J. Bignon) observed after collapsotherapy for pulmonary tubercolosis {Chretien o1 al,
1968}. Another patien! (case 29} used melied paraffin. This finding must be compared
10 a recent case of pleural mesothelioma developed in close contact 10 a paraffin lung
granuloma in a subject regularly ingesting paraffin oil Mevniard & al, 1980).

The group of cases without asbesios exposure showed several features signifi-
cantly different from those of the asbestos-exposed group, particularly if we consider
the case no. 27to have been exposed in the past according 1o the great number of coated
fibers found in the lung (Tabie [I1). Among those features, ape and sex ratio are in close
analogy to the observations made by Peto ¢1 al [1981} in the cases where no asbestos ox-
posure was reported among mesothelioma diagnosed in Los Angeles County: {1) The
nonexposed subjects were younger {almost 10 years) than the exposed subjeats. {2} A
sirnilar incidence in men (6 cases) and women {4 cases) was observed in the unexposed
group contrasting with & male predorunance in the exposed group. Peto et al {1981,
1982] found that for exposed cases, the mesothelioma rare was refated to time since first
exposure, while for unexposet] cases the rate was relared 1o age. This suggests that the
“unexposed™ cases may be due cither 1o an environmental exposure 1o fibers from
childhood®, as seems 1o be the case in Turkey [Saracci er al, 1982] or to another agent.
However, in our study no etiological {factor has been discovered. It could be also a
natural discase! Elsewhere, in these series, other discrepancies have been noted: (3) The
controlateral asbestos-related radiological signs were present in 13 out of the 17 asbes-
tos-cxposed cases and absent in 9 out of the 10 unexposed cases. {4) In the 17 asbestos-
exposed cases, mesotheliomas were of epithelial type in 12 cases, mixed in 3, and fusi-
forn in 2. In the 10 cases withowt past asbestos exposure, mesotheliomas were
exclusively of epithelial type. Peto et al [1981] suggested 1hat such cases could not be
mesothelioma ar ali! However, in our cases, there was a 10tal agreement of the meso-
thelioma panel. (5) The survival time after diagnosis of the unexposed cases was signifi-
cantly longer (by a factor of 1wo)than thar of the exposed; we have no explanation for
this difference. -
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*Synce the proofing of this paper, we observed two additional cases wuhow definite asbesios exposure! one
15 the sisier of case no. 36 (Tabic ik 44 years old. who worked a5 a philosophy 1eacher, The rwa sébhns_s
spem their chiidhood w the vicnuy of a dirty plant making glue. The orher case is a man, §7 years old, mili-
1aty, who bived from tinth 10 19 years in the neighborhood (iess than 300 meters) of the Garonde stupyard.
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