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Abstract: The author reviewed 1,517 human malignant mesothelioma cases from 1975 through
August 2000. These mesothelioma cases were definite or probablein diagnostic certainty. Sources
of these casesvaried including asbestosinsulation workers, UNARCO workers, Cancer and Leukemia
B mesothelioma panel cases and random cases. Pathology materials consisted of autopsy, biopsy
and rare cytology specimens. 92.3% of these patientswere male, and 85.8% wer e between 50 and 79
yearsin age. Themajor primary site of thetumor wasthe pleura (73.1%). However, in a group of
the asbestos insulation workers, the peritoneum was the more common primary site of malignant
mesothelioma, compared to the pleura. Histologically, epithelial cell typewasthe majority (61.1%),
followed by biphasic (22.1%) and fibrosarcomatous (16.4%). A double primary tumor (malignant
mesothelioma associated with other cancer) was present in 32 of the 1,517 cases. These 32 cancers
included lung cancers, renal cell carcinomas, colorectal cancers, pancreatic cancers and a cancer of
the larynx, which are known to be at higher risk among asbestos insulation workers. The latency
period of thevast majority (98.1%) of these mesothelioma cases were longer than 20 years. It iswell
accepted that cigarette smoking does not contribute to the induction of malignant mesothelioma.
Indeed, the present study confirmed that 19.9% of these mesothelioma patients had never smoked

cigarettes.
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In 1975, in responseto late Dr. Irving J. Selikoff’srequest,
the author initiated a histopathological evaluation of human
malignant mesothelioma using autopsy and biopsy samples
obtained from deceased asbestos insulation workers. It was
apart of hisepidemiological study*? on a cohort mortality
for asbestos insulation workers in the United States and
Canada.

Since then, the author has been continuously reviewing
mesothelioma cases of various sources including the above
insulator’s cases and the number of mesothelioma cases
reviewed by the author reached over fifteen hundreds in
August of 2000. Thisis a preliminary report on 1,517
malignant mesothelioma cases which were confirmed as
definite or probablein the diagnostic certainty by the author,
based on systematic analysis*® including gross appearances,
histology, histochemistry and el ectron microscopy (in limited

numbers of cases).

Source of these 1,517 mesothelioma cases varied; it
included 436 asbestos insulation workers, 20 UNARCO
workers, 225 Cancer and Leukemia B (CALGB)
mesothelioma panel cases and 836 random cases (including
9 south-central Turkish mesothelioma cases). It is known
that the asbestos insulation workers had been exposed to
chrysotile and amosite and that the UNARCO workers had
been exclusively exposed to amosite. The Turkish cases
were reported to be erionite (a subtype of zeolite) related
malignant mesothelioma®. In both the CALGB and random
cases, patients' occupation varied; shipyard workers, former
US Navy servicemen, seamen, pipe fitters, boiler men,
electricians, powerhouse workers, sheet metal workers,
carpenters and family members of asbestos workers etc.

Pathology materials consisted of 465 autopsy (360 autopsy
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Table 1. Agedistribution of 1,462 of 1,517
mesothelioma cases

Age Number (percentage)
< 29yearsold 12 (0.8%)
30to0 39 25 (1.7%)
40to 49 115 (7.9%)
50 to 59 375 (25.6%)
60 to 69 550 (37.6%)
70t0 79 330 (22.6%)
80to 89 55 (3.8%)

alone and 105 autopsy plus biopsy and or cytology), 1,151
biopsy (1,079 biopsy alone and 72 biopsy and cytology)
and 1 of cytology alone. Type of pathology specimen was
not known in 9 cases.

Sex was known in 1,515 of the 1,517 cases. Male was
the majority (1,399; 92.3%) and female was the minority
(116; 7.7%). Age was known in 1,462 of the 1,517 cases
(Table 1). Asshown in Table 1, 85.8% of these patients
were 50 to 79 yearsold in age.

The site of malignant mesotheliomawas known in 1,496
of the 1,517 cases (Table 2). The most common primary
site of thetumor wasthe pleura. The numerical ratio between
pleural mesothelioma and peritoneal mesothelioma was
approximately 3:1inthe present study. However, it isknown
that this ratio was reverse in asbestos insulation worker’s
mesothelioma® 249, The present study showed that theratio
was 1:2.6 between the pleural and peritoneal mesothelioma
among the asbestos insulation workers.

Cell type was clarified in 1,511 of the 1,517 cases.
Epithelial cell type wasthe maority (930; 61.5%), followed
by biphasic (334; 22.1%) and fibrosarcomatous (247; 16.4
%).

A double primary tumor was present in 32 of the 1,517
cases. These 32 cancers associated with malignant
mesotheliomawere 8 lung cancers, 5 renal cell carcinomas,
7 colorectal cancers, 2 pancreatic cancers, 1 larynx cancer,
7 prostate cancers, 1 thyroid cancer and 1 urinary bladder
cancer. The author has previously reported four cases of
malignant mesothelioma associated with lung cancer among
asbestosinsulation workers”®. Among other double primary
tumors, renal cell carcinoma, colorectal cancer, larynx cancer
and pancreatic cancer are known to be at higher risk among
asbestos insulation workers compared with the general
population® 2.

Latency period (duration from the first asbestos exposure
to death) was clarified in 800 of the 1,517 cases (Table 3).
Asshown in Table 3, the latency period was longer than 20
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Table2. Siteof malignant mesothelioma of 1,496 of 1,517 cases

Site Number (percentage)
Pleura 1,094 (73.1%)
Peritoneum 355 (23.7%)
Pericardium 5 (0.3%)
Pleura and Peritoneum 33 (2.2%)
Pleura and Pericardium 5 (0.3%)
Pleura, Peritoneum and Pericardium 3 (0.2%)
Peritoneum and Pericardium 1 (0.06%)

Table 3. Latency period of 800 of 1,517
mesothelioma cases

Number of Years Number (percentage)

11-19 years 15 (1.9%)

20-29 122 (15.2%)
30-39 279 (34.9%)
40-49 260 (32.5%)
50 and over 124 (15.5%)

yearsin 98.1% of these 800 cases.

Cigarette smoking history was known in 820 of the 1,517
cases. Ex-cigarette smokers were 430 (52.4%), followed
by present smokers (227; 27.7%) and non-smokers (163;
19.9%) among the 820 cases. It is generally accepted that
cigarette smoking does not contribute to the induction of
malignant mesothelioma®. The author will continue further
analysis of these human malignant mesothelioma cases.

Acknowledgements

The author would like to express his appreciation to Ms.
Anna Calderaro for her excellent technical assistance.

References

1) Sdikoff IJ, Hammond EC, Seidman H (1979) Mortdity
experience of insulation workersin the United States
and Canada. Ann NY Acad Sci 330, 91-116.

2) Selikoff 13, Seidman H (1991) Asbestos-associated
deaths among insulation workersin the United States
and Canada, 1967-1987. Ann NY Acad Sci 643, 1-14.

3) Suzuki Y (1981) Pathology of human malignant
mesothelioma. Sem Oncol 8, 268-82.

4) Suzuki Y, Selikoff 13 (1990) Pathology of malignant
mesothelioma among asbestos insulation workers. In:
the Proceedings of the Seventh International
Pneumoconioses conference (Pittsburgh PA USA Aug

Industrial Health 2001, 39, 183-185



PATHOLOGY OF HUMAN MALIGNANT MESOTHELIOMA

5)

6)

7)

23-26). eds. by Baker EL, Kliesh G, Part |, 190-4.
Suzuki Y (1992) Diagnostic criteriafor human diffuse
malignant mesothelioma. Acta Pathol Jpn 42, 767-86.
BarisY|, SabinAA, Ozemi M, Kersel, Ogen E, Kolacan
B, Artvinli M, Goktepeli AF (1978) An outbreak of
pleural mesothelioma and chronic fibrosing pleusity
inthevillage of Karain/Urgrup in Anatolia. Thorax 33,
181-92.

Suzuki Y, Selikoff 1J(1993) Pathologic characterization

8)

185

of malignant mesothelioma among asbestos insulation
workers. In: the Proceedings of Eighth International
Conference on Occupational Lung Diseases. (Prague,
Szechoslavakia Sept 14-17) eds. by Hurych J, Lesage
M, DavisA Vol 1, 296-313.

Suzuki Y (1994) Correspondencere: Cagle PT, Wessels
CR, Greenberg SP. Concurrent mesothelioma and
adenocarcinomaof thelung in apatient with asbestosis.
Mod Path 7, 888-9.



