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Malignant Menothelioma in Connecticut 1935-1977 by H C Lewvinsohn, J.W. Meigs, and M.J. Teta

I.Introduction and Aims

The combined sex age-adjusted mesothelioma incidence rate for Comnecticut

vas reported im 1977 to have increased ten-fold since 1935, Although available
statistics might be subject to diagnostic error, the apparent rise was attri-
buted to the increase in the State's 'cumulative asbestos consumption'. Com-
plete occupational histories for the cases of mesotheliof; were not presented.
A de{failed review of the available pathological material by an independent
pntbo]&og.ﬁtﬂt,o inve;tigate the digree of disgnostic certainty was not under~
taken? ‘The.presenf s;;:l;:::npts to determine the role of various etiological
factors, such as occupational and envirormental asbestos exposures,and includes

review of available pathological material.
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I1. Mathodology

The CTR has {dentified 229 cases of malignant mesothelioma as well as
38 other pleural tumors, not mesothelioma, which were diagnosed in the state

between 1935 and 1977 (Table 1).

Medical, demographic, and occupational data have been collected for the
‘cases and for the respective spouses of cases diagnosed 1955-1977. Similar
information has been gathered for a random sample of approximately 700 dece-
dents (1935-75) aged 20 to 98 years from the Division of Health Statistics

of the Connecticut Department of Health Services.

Descriptive epidemiology for this research pertains primarily to the
-'R . 1o ? u-.\“h)v

forty-three year time interval. Fuoture case’-control comparisions will #o—
—alude cases (215) diagnosed after 1954 (Table 1), and controls (604) whose

deaths occurred during this same time period. This procedure yields a case-

control ratio of approximately 1:3, while reducing sources of error resulting

from the limited occupational and medical data prior to 1955 and the lack of

awareness of mesothelioma associated with this earlier time period (1935-

1954). The-Prtce-amd—tee City Directories were searched for job title and

name of specific employer or industry for cases, controls and spouses at 1,

10, 20,25, 30, 40 and 50 years prior to date of diagnosis, death or til the
P T 4 P (The Pe.co o i Lo gn_...-é,-nwﬁnf“.:
subject was less than twenty years olJP An occupational history search was

attempted for spouses to coincide with these intervals for their correspond-

ing cases.

1970 U.S. Census industrial and occupational codes (U.S. Dept. of Com—
B reou 0§ e oam 508, ,
merce > 1971) were assigned to the employment information ascertained from

- medical histories, death certificates, and City Directories. A computerized
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list of job and industry titles has been developed for all cases, spouses,
and controls (1955-1977). This will form the basis for classification of

study subjects into asbestos exposure categories for future case-control

comparisons M(Hg . D
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I1I. Results

Descriptive Epidemiology

The following descriptive results are based upon the—informetien
available fammetbe (:'Il";::;:“will require adjustment following the completion
of o“ucr slide review. Using the 1950 US population as & standard, the age-
adjusted incidence rate for mesothelioma in Conmnecticut is 2.1/million for
the years 1935-1977. Rates per 100,000 population increased for both sexes,
but there was a rapid rise from about 1960 for males (Fig. 2). The male-
female ratio is approximately 2:1; the mean age at diagnosis is é&éf;lniee

years. Average survival time from date of diagnosis to date of death is ten

months.

\O ‘\)?\... LC.‘\&C‘\ Labout NI‘EQ'—Q‘C\‘\ (Lhﬂ)
<ew cases were reported in/\al Br—-New—bondon) wvhere shipyards are lo-

<
cated, and ¥4ve of these were identified between 1975 and 1977 (Pig. 3).
The geographical distribution of mesothelioma shows evidence of urban clusters
in the 5 largest cities (Bridgeport, Hartford, Waterbury, Stamford , New
Haven) where 30 X of the cases resided at time of diagnosis (Fig. 3). Since
these locations have comprised 20-302 of Connecticut's population (1940-
1977), the suggested urban effect may reduce to a factor of population density.

all fcc LMAss,

These 5 large cities and New London are aleo centers fo—-beborMarket—Areas

4Bk}, All 6 areas exhibit a similarly increasing age-adjusted incidence

rate for males. The Stamford LMA's mesothelioma rate shows an unexplained

sharp increase since 1965 (Fig. 4).
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SLIDE REVIEW
hhl\
Malignant mesothelioms ia a very rare disease, only 2 cases per million
population expected annually. Resistance to the acceptance of mesothelioma
as a disease entity persisted until the late 1960’'s. Wagner's widely pub-
licized association of mesothelioma with Cape Crocidolite asbestos exposure
created the potential for the introduction of diagnostic bias( Waqnefl, /760>.

Positive diagnosis of mesothelioma is often complicated by its confusion

with other forms of cancer..Wldon@iacu?sion ‘of simulators). &— ‘WJ@
The controversy stfuc{:&‘efiﬁ 7fo*r positive diagnosis is well documented in

the 1literaturel Most experts agree, however, that a full autopsy is re-

quired to positively distinguish diffuse mesothelioma of the pleur’i or perit-
opeun from other primary or secondary neoplasms.

We examined, for all CTR reported cases of mesothelioma and for all pleural
tumors other than mesothelioma (1935-77), the histological basis for diag-
nosis (Tables 2,3?.-;0@ 122 (32) of the cases, no tissue was examined at time
of diagnosis, while the origin of available material varied. Werni 9321”142

(105) ,af the 238 decea cases are known by the CTR to bave been autopsied, bu- enbe
&i& i cases Lyesr€ r\wyt rvstu(»c% cem &l rmadl, ’ /
e percentages for 111 categories, except peritoneal megothelioma, are 1ov

ranging from 331 to 40%a *U(’h‘&.

These results suggested the advisability of a 05248 review. Dr. Romeo yk\:;&iholne,d o)

available ¢l
chief p‘heh ;ist of St, Raphael's Hospital, is presently studying theAudd&a-l
tecords (except occupational data) and slides we have obtained for cases

di-gncud after 1954. Cooperation was sought from 37 hospitals, of which 30
have thus far provided us with the materials requested.

—{(Sumary of D _gidone's Findings) CEE?“
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$ywuﬂﬂhu.thaa Qlcvon Bluo wAlr aud

PAS W axd wled Diosrase aud & o
OIS 191) Huamm’uu ad crundin, basve slaws wuaaudniyux
oue vibuaMe o) wetd w U %rw.

@ Wﬂpwwmmm

hﬂly GE) On first review the cases in this study are being placed in
one of six categories (see slide) which represent the relative
certainty of the diagnosis of mesothelicma using anatomic criteria.CElb
This is being carried out on all available materials, including

cytologic preparations, surgical patholagy and autopsy reports and

slides.

1
availahl o—is-quite-—uvasriable. In all cases the diagnostic classificatior

is based on autopsy materials, or jo-seeme~cemes surgical pathology

material, in no case was cytology alone used to place a patient

in category 1,2 or 3. As the study progresses, attempts will be
made to obtain the original blocks for additional special stains
such as PAS with and without Diastase, Alcian Blue with and without
hyaluronidase, Mucicarmine, Reticulin and Masson stain as indicated.
It should be mentioned that in a number of the cases already reviewed
some of the above mentioned stains were available.
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|nnaJ(§) The preliminary fesults of the primary review of the first
106 cases are shown;zh t;::eﬁgtée- AGtppuperr=vyee 22 cases were
considered to be mesothelioma, 38 probable mesothelioma and 28 possible
mesothelioma. The 28 possible mesotheliomas, based on the material
reviewed, might also possibly be some other condition such as metastatic
carcinoma. Also on the basis of this first review, 6 cases were
considered probably not tambe mesothelioma and 5 were considered
definitely not mesothelioma, 7 were considered unknown since no

diagnostic classification could be arrived at based on the materials

reviewed.

FWGassifications 1 and 2 were added

together since these represent probable or definite mesotheliomas.

Classifications 4 and 5 were also added together since these were

considered not to be mesothelioma’s. Ae—hroken—dowsn—by—percerrtage,

themETre 56. G%Athought to be mesothelioma, 26.4% p0551blri and
10.3% not mesothelioma or excluded from the study. Trerpmte 6.63%

classiGed 85 v "
thet are still oere+desed unknown.

lwseu <:> In any retrospective review of mesothelioma it is essential
to include an objective review of all anatomic pathology material.
This review should include all available reports and slides including
cytology, surgical pathology and autopsy materials. It should be

Mholougnly Familel with te giess and miccasopre Chatacterib afﬁfbhjc
conducted by an experienced pathologlsE’rlth special expertise in

——

the surgical pathology of tumors
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IV. Discussior

Although this study was initially undertaken to discover whether it would
be feasible to identify the environmental factors responsible for the in-
crease of malignant mesothelioma in the State of Connecticut, it has suffered
from lack of detail in available records. Major deficiencies in the data are
the low autopsy rate for the pleural mesotheliomata and the inadequacy gf:::t:e
pathological materisl available and used for diagnostic purposes.

Casdrd .
Felton has pointed out several -aasds for post-motem review. A problem may
arise in workers' compensation adjudication where a decision has to be made,
years to decades after initisl work exposure, in those instances where deatkh
has resulted from pulmonary cancer or a thoracic or peritoneal mesothelioma.
It 18 therefore :hnportnnt'in such cases to be able to confirm by the presence

of asbestos related effects that there has been exposure to respirable agbestos

fibers{ F{,H‘,\' 4 ﬁ) .

A further need for autopsy arises to confirm the diagnosis of malignant meso-
thelioma made on limited biopsy material obtained during life. This is im-
portant for workers' compensation purposes and also to improve the epidemiolo-

gical data required to invesgtigate the etiological factors involved with this
disease, ’

Vgluable information can be gained from a comparison Hhetween rgdiographic ap-

It has been our experience that occupational histories are not routinely ob- .
Arteph Job VA formadhng ooy Obin i aad Tor ’/’VO
tained and included in hospital records. .
Onr e b et regrds CTOrel 47 Yo ¢
e

Wi eaies Sraeafl thee® Leureies (€ oy cre)

C"(Jholpl'u recards ) Produced Job tIPS For el (TG0 o4 Vs e fobalifeg cnlel,
Besotheltone—sasss. If we exclude from this group those designated as "retired”,

“housewife", or “student”, the figure is reduced to 12X. We were only able to
ascertain type of industry in 71 of these cases. The sample size for these
statistics was 220 cases, whese diagnosed wexe between 1955 and 1977. A

(Eanectod. (retevosac)
recently passed O¢. Statute, whose method of implementation is under study,

will hopefully alleviate the paucity of employment data from medical records.
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besse recaguped whoeh shatd b
i th roblem has areen-and-heopefuily will we

T.ban—n.sAno er p ih.t A

addressed , in—the—lavesmanatomic—pathology-studies. There is variation

in the literature on the classification of these tumors. The lines

Ry, were heliomo

between localized and diffuse/\are not always clear cut and the
separation of benign from malignant is not always as readily apparent
as one would be lead to believe by review of the literature. In fact,
there are discrepancies between some of the classic papers in this

field regarding characteristics of these neoplasms, both gross and

microscopic. This is not limited to growth patterns such as that

in the pleura or peritoneum, but includes such important characteristics

such as metastatic patterns and certainly applies to histologic

dorm

descriptions which are not wamfrrom from paper to paper. It is hoped
that as an outgrowth of this study some clarification of this aspect

of the problem will be forthcoming.

RAV 10/28/80
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Two other areas of epidemiological interest which are not routinely recorded
for patients adwitted with suspected malignant disease are smoking habits and
hobbies and or part-time activities.

(Comment-oa ~the wignificance of the Slide Review) A ‘W @

B (wseat (7
It 18 evident that until the physicians investigating cases of malignancy
appreciate the importance of occupational feecters-om and environmental factors
on-the-etiology—eof-these~diseasess—ne (lifestyle, habits, hobbies, part-time
-ctivitﬁg. de{é?led job histories) , ame attemptSto apportion blame to any
particular factor for disease causation or promotion will be severely hampered.
It is particularly essential in the case of a rare tumor, which may present
diagnostic difficulties, to obtain sufficient tissue for study before a diagnmo-
sis 15 wmade. Whenever a tumor is found and an association is suspected with a
particular occupational or environmental factor, every attempt should be made

to document all relevant facts and to subsequently verify the diagnosis by
means of a full autopsy.
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Table 1. Sex, age and diagnoatic characteristics of 229 cases of malignant
mesothelioms and 38 other pleural tumours diagnosed in Comnecticut,

1935-1977

Dilgpoaio' Males Females Total Mean age
Pleural b
nesothelioma 102 (94) 45 €37) 147 (131) 61 (62)
Pleural tumour 24 (12) 14 (8) as (20) 62 (63)
(other than

mesothelioma)

Peritoneal
mesothelionma 20 (18) 13 (11) 33 (29) 58 (59)

Mesothelioma at
other sites &

at unknown sites 29 (21) 20 (14) 49 (3s) 52 (54)
Total . 175 (145) 92 0 267 (215) 59 (60)
Ao (1976)

hNunbers in brackets refer to the period 1955-1977
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