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Histological types of malignant mesothelioma and
asbestos exposure
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ABsTRAcr The Los Angeles County Cancer Surveillance Program abstracts hospital pathology
records on almost all cases of cancer occurring in the county. Those cases of pleural and
peritoneal mesothelioma that occurred between 1972 and 1978 were identified. Occupational
histories were obtained from interviews, and the histopathology of the tumours was reviewed by a
member of a mesothelioma reference panel who was unaware of the exposure histories. The
relation of asbestos exposure to the three histological types of mesothelioma (epithelial, mesen-
chymal, and mixed) was studied among the 29 cases for whom occupational histories were
available and who were also considered to have histopathology consistent with mesothelioma.
The proportion of cases exposed to asbestos was high for both the epithelial (11/17, 65%) and
mixed histological types (6/11, 55%). The single case of mesothelioma classified as a mesen-
chymal type was also exposed to asbestos. Cases who had worked in shipyards were represented
in each of the three groups. In cases who had worked in asbestos production and manufacture an
exclusively epithelial type of tumour was observed. In cases who had worked as insulators or in
heating trades the histological type was predominantly (3/4) mixed. These data do not support
the hypothesis that any specific histological type of mesothelioma is especially related to asbestos
exposure.

The association of malignant pleural and peritoneal
mesotheliomas with asbestos exposure is well recog-
nised.'-3 In most reports between 40% and 80% of
people with these tumours have had occupational or
domestic exposure to asbestos.4 Among people who
are heavily exposed to asbestos at work about 8% of
deaths are related to mesothelioma.4
The histological pattern of these tumours varies

and three main types have been described: epithel-
ial, mesenchymal, and mixed.5 In most case series
about half the tumours have an epithelial histologi-
cal pattern.6 Some investigators have reported that
asbestos exposure is most common in people with
mesotheliomas of the mixed type and is infrequent
in people whose tumours have the epithelial histol-
ogy.7 It has been suggested that this difference may
help to distinguish mesotheliomas related to asbes-
tos from those that are not . We have studied cases
of mesothelioma diagnosed by pathologists in Los
Angeles County and describe here the relationship
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of the histological types of mesothelioma to asbestos
exposure.

Methods

Cases of mesothelioma from ICD-0 (1976) sites 163
(pleural) and 158 (peritoneal), excluding benign
mesotheliomas, first diagnosed by pathologists in
Los Angeles County between 1972 and 1978, were
gathered using the Los Angeles County Cancer Sur-
veillance Program, a population based cancer regis-
try.8 Cases were identified from hospital pathology
records and from the death certificates of Los
Angeles County residents.

Pathology slides and paraffin blocks for each case
were requested from the pathology department of
each hospital at which a case was diagnosed. These
materials were examined and classified by a member
(RPS) of the UICC US Mesothelioma Reference
Panel. No clinical or exposure information was
available to the pathologist. Each case for which tis-
sue was received was classified into the five standard
categories used by the mesothelioma panel, and
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these categories were reduced to two major groups:

(1) Diagnosis of mesothelioma more likely than
not, and

(2) Diagnosis other than usual pleural or
peritoneal mesothelioma favoured or established.

Cases with inadequate material for review-for
example, cell blocks, needle biopsies-were
excluded. The gross and microscopic characteristics
favouring an interpretation of mesothelioma or

other cancers are described elsewhere.9 The type of
histology (epithelial, mesenchymal, or mixed) was

recorded for those cases for which the diagnosis of
mesothelioma was considered to be more likely than
not.
A trained interviewer contacted the cases or their

nearest living relative and conducted telephone
interviews using a questionnaire that included a

chronological occupational history. The occupa-
tional histories were assessed for the likelihood of
asbestos exposure by one of the authors (WEW) who
was unaware of the pathological diagnosis or the
histopathology of the cases. Each- job was assigned
to a category that reflected likelihood of exposure to
asbestos.'° " The categories were:
(A) Occupations established to represent likely

asbestos exposure (1 insulation, 2 asbestos produc-
tion and manufacture, 3 heating trades, 4 shipyards,
5 construction industry) and

(B) All other occupations.
The cancer surveillance program collected 191

cases of mesothelioma that occurred between 1972
and 1978. A detailed description of these cases has

been published.9 Both histopathological and inter-
view information was available for 118 of the 191
cases (62%). Twenty nine of these 118 cases (25%)
were considered to have histological features that
were more likely to represent mesothelioma than
not. These cases are the subject of the present study.

Results

Table 1 shows the proportion of cases of
mesothelioma exposed to asbestos according to his-
tological type of tumour. The proportion of cases

exposed to asbestos is high for both the epithelial
(1 1/ 17, 65% for men and women combined) and the
mixed histological types (6/11, 55% for men and
women combined). Table 2 shows the jobs likely to
entail exposure to asbestos according to histological
type of tumour. Jobs in asbestos production and
manufacture were found only among those people
with epithelial mesotheliomas (5 of 11 exposed
cases). Work in heating trades (2 of 6 exposed cases)
and insulation (1 of 6 exposed cases) was found in
people with mesotheliomas of the mixed type. Ship-
yard work was represented in the occupational his-
tories of cases with all histological types (4 of 11
exposed epithelial mesotheliomas, 1 of 1 exposed
mesenchymal mesothelioma, and 3 of 6 mixed type
mesotheliomas). Asbestos exposure was more
common in cases considered likely to be
mesothelioma (62%) than in those in which another
diagnosis was favoured (52%).

Table 1 Histological types ofmesothelioma in relation to asbestos exposure

Histological type No of cases No of cases exposed to asbestos Percentage ofcases exposed to asbestos

Men:
Epithelial 13 10 77
Mesenchymal 1 1 100
Mixed 9 6 67

Women:
Epithelial 4 1 25
Mesenchymal 0 0 0
Mixed 2 0 0
Total 29 18 62

Table 2 Histological types ofmesothelioma in relation to jobs

Histological type No of cases having jobs with likely exposure to asbestos

Insulation Heating trades Asbestos Shipyards Construction Other jobs* Total
production
and
manufacture

Epithelial 0 1 5 4 1 6 17
Mesenchymal 0 0 0 1 0 0 1
Mixed 1 2 0 3 0 5 11
Total 1 3 5 8 1 11 29

*Jobs without likely exposure to asbestos.
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Discussion

Although the association of mesothelioma with
asbestos exposure is well established, some features
of the association are not fully understood. Among
the major types of asbestos minerals, crocidolite,
chrysotile, and amosite appear to be associated with
the development of mesothelioma but anthophyllite
has not been clearly implicated as a cause.4 The first
report of the association of asbestos and
mesothelioma showed that 32/33 (97%) of the cases
had occupational or environmental exposure to
crocidolite.' The proportion of people found to be
exposed to asbestos in subsequent case series of
mesothelioma varies widely. Relatives of cases have
reported that from 10% to 80% of cases were
exposed.'2 4

Although some of the variation in the proportion
of cases with reported asbestos exposure may be
related to the method of interviewing about expos-
ure, other factors may contribute to the discrepan-
cies. Interobserver variability in histological diag-
nosis of mesothelioma, even among pathologists
who have extensive experience with mesothelioma,
has been shown.'6 The inclusion of non-mesothelial
tumours in studies of mesothelioma could affect the
observed association of mesothelioma with asbestos
exposure and the prevalence of causes other than
asbestos in the study population is also important.
Recent reports have shown that mesothelioma in
man is related to exposure to fibrous forms of zeol-
ites, which are non-asbestos minerals.'7 Reports
have also related the occurrence of pleural and
peritoneal mesothelioma to chronic inflammatory
disease in the absence of a history of previous
exposure to asbestos'8 19 and to thorotrast20 and
radiation exposure.2' 22

Identification of a histological group of
mesotheliomas that indicates a strong association
with asbestos exposure would be an important addi-
tion to our understanding of mesothelioma. Such a
subgroup could be useful for refining response vari-
ables for epidemiological studies and would be
important in the medical-legal attribution of cause
for cases of mesothelioma. Magner and McDonald
observed that cases with mesothelioma of the mixed
cell type were most likely to be exposed to asbestos
(46% exposed) and to work in jobs associated with
heavy asbestos exposure-for instance, insulation
and asbestos products manufacturing.7 Cases of
epithelial and mesenchymal tumours were less likely
to be exposed (9% and 14% exposed respectively).
They suggested that the mixed cell type of
mesothelioma may be expecially related to asbestos
exposure.
Our data do not support the hypothesis that the

Wright and Sherwin

mixed cell type of mesothelioma is more likely to be
associated with asbestos exposure than the epithelial
and mesenchymal cell types. The proportions of
exposed cases in our study were nearly equal for the
epithelial and mixed cell types. The distribution of
jobs according to cell type in our study also differed
from the pattern Magner and McDonald observed:
the one man who worked in insulation had a mixed
cell tumour but people with epithelial meso-
theliomas were more likely than those with the
mixed cell type to have worked in asbestos produc-
tion and manufacturing. Another recent study of
mesothelioma used questionnaires and measure-
ment of fibres in pulmonary tissue to estimate
exposure to asbestos23 and most (15/22, 68%)
cases with epithelial tumours were considered to
have been exposed to asbestos. The two cases of
fusiform mesothelioma and at least three of the four
cases of mixed cell tumours were also considered to
have been exposed. These data are consistent with
our findings.

In our small number of cases no pattern in propor-
tion of cases exposed or in types of jobs is found that
supports the hypothesis that any cell type of
mesothelioma is especially related to asbestos
exposure. Studies of larger numbers of cases with a
more accurate estimate of exposure to asbestos
might confirm whether this observation applies to
other cases of mesothelioma and to subcategories of
the three major histological types of the tumour.

This work was supported by the American Cancer
Society (grant SIG- 1), the National Cancer Institute
(grant PO-1 CA17054), and the Hastings Founda-
tion.
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