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ABSTRACT: The purpose of this study was to determine whether the inhabitants
of villages environmentally exposed to asbestos, in northeast Corsica, had a high-
er incidence of pleural plaques.

X-rays were obtained from subjects aged over 50 yrs, with no occupational expo-
sure to asbestos or history of pleural disease, in one village exposed to asbestos,
Mourato, and a nonexposed, control village, Vezzani. In addition, the mineral con-
tent of the air and parietal pleura of animals in the exposed zone was studied,
using transmission electron microscopy.

The incidence of bilateral pleural plaques in the exposed population was 41%,
as compared to 7.5% in the nonexposed population (p<0.00001). The levels of air-
borne tremolite were higher in Murato (6-72 ng-m?) than in Vezzani (<1 ng:m-),
but chrysotile levels were similar. Significant numbers of chrysotile and tremolite
fibres were identified in the parietal pleura of animals from the exposed village.

This study confirms the well-known correlation between bilateral pleural
plaques and environmental exposure to low levels of asbestos.
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The relationship between bilateral pleural plaques and
asbestos exposure has been recognized since the initial
report by Lyncu and Cannon [1] in 1948. In 1960,
KiviLuoto [2] described an endemic occurrence of pleural
calcifications in subjects, without occupational exposure,
living near anthophyllite mines in Finland. Since that
time, environmental pleural plaques have been reported in
Bulgaria [3], Czechoslovakia [4, 5], Austria [6], Turkey [7,
8], Greece [9], Cyprus [10], and Russia [11].

The asbestos mine at Canari in the Cape of Corsica was
closed in June 1965. We were in charge of the medical
surveillance of the ex-miners who extracted chrysotile
from this mine [12]. This experience drew our atten-
tion to two findings. The first was that radiologically
detectable pleural plaques developed in some miners
shortly after entering the mine, whereas it generally takes
from 15-20 yrs for pleural plaques to appear on chest X-
rays. The second finding was that the prevalence rate of
bilateral pleural plaques was high (3.8%) in control sub-
jects, who had never worked in the mine. These findings
suggested environmental exposure due to the geology of
the island. Unlike the northwest coast that is made of
granite, the northeast coast of Corsica is composed of
shiny schists, with surface deposits of chrysotile and
tremolite-rich amphiboles.

In order to study this possibility, a retrospective sur-
vey was conducted of the chest X-rays of 1,721 patients
bom in northem Corsica, with no occupational exposure to
asbestos [13, 14]. The prevalence of pleural plagues was
3.8% in subjects from the northeast versus 1.1% in subjects
from the northwest (p<0.05). Measure- ment of airborne
asbestos levels in four exposed villages and four control vil-
lages in northeast Corsica confirmed high levels of
chrysotile and even higher levels of tremolite [15].

The purpose of this study was to determine the preva-
lence of environmental pleural plaques in northeast Corsica.
To achieve this goal, chest X-rays were performed on
inhabitants of Murato, a village in an area with surface
deposits of asbestos, and Vezzani, a village in a nonex-
posed area.

Material and methods

Villages

After studying a geological map, a number of villages
were preselected in the exposed and unexposed regions of
northeast Corsica. Murato and Vezzani (fig. 1) were
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Fig. 1. - Geological map of Northeast Corsica. Eifll: zones with suface
deposits of asbestos; A: villages studied; *: regions from which autopsied
animals were taken. @: villages/lowns not studied.

finally chosen because the necessary X-ray equipment
was available, and the radiologists agreed to participate in
the study. The village of Murato was built on one of the
largest surface deposits of asbestos in Northeast Corsica.
Vezzani is located outside the surface deposit, but some
peasants from Vezzani occasionally worked in fields in
Agheri, an exposed hamlet located 7 km away. Both vil-
lages were in a rural mountain area (altitude 600 m)
free of industrial pollution.

Population

This study was designed to include a maximum num-
ber of native inhabitants over the age of 50 yrs, who lived
in the village more than 6 months a year. Each candidate
was asked to complete a questionnaire, detailing his or her
personal background, places of residence, medical and
surgical history, tobacco use, and job experience. Special
attention was given to uncovering possible previous occu-
pational exposure to asbestos. Subjects with a history of
occupational exposure to asbestos or of pleural disease
were excluded.

Chest roentgenograms

Each subject had a 35x35 high-voltage anteroposterior
chest X-ray. Images were interpreted independently by

two specialists, who did not know the geographical origin of
patients, using the 1980 International Labour Office (ILO)
Intemational Classification of Pneumoconioses. In the case
of disagreement, the X-ray was interpreted by a third spe-
cialist, and the opinion of the majority was retained. Only
bilateral pleural plaques, with or without calcification,
were considered to be related to environmental asbestos

exposure.
Metrological assessment

Atmospheric samples. The concentration of airborne
chrysotile and tremolite was measured in each village.
Samples were taken in four different locations, ie. outside,
at three different altitudes in each village (lower, medium
and highest part), and inside the town hall which was con-
structed of the same materials as the other houses in the
villages. Air was filtered at a flow rate of 16 /min" for 11
h (ovemight from 8 pm. to 7 am.). The filter diameter was
47 mm and pore size was 0.45 p. Specimens were
analysed with transmission electron microscope (TEM) by
the Laboratoire des Particules Inhalées (LEPI), according
to the technique described of Sesasnen ef al. [16]. Results
were expressed in ng-m? for each type of fibre.

Pleural samples. To confirm the existence of airbome
environmental pollution in this area, a study was under-
taken of the pleural asbestos levels of animals living in
exposed areas. One dog and two goats, 5, 9 and 10
yrs respectively, were included. Pleural specimens were
taken at autopsy from the median part of the costoverte-
bral gutter and were analysed with TEM by one of us
(PDV). Samples were first washed at low temperature for
6 h, and the mineral content was filtered through 0.45 p
Millipore® filters and then transferred onto TEM grids.
TEM analysis was made at a magnification of x22,000.

Statistical analysis

Results were given as meanisem. Comparison of the
exposed and nonexposed population was achieved using
the Chi-squared test. Mineralogic data were compared
using the mean variance method.

Results

Population

Birth records showed 150 eligible inhabitants in Vezzani
and 120 in Murato. In Vezzani, 131 (87%) of the eligi-
ble subjects were examined. One subject with occupa-
tional exposure to asbestos, and 22 subjects born in
neighbouring exposed villages, were excluded. The final
study population was 108 (48 men and 60 women, mean
age 66+1 yr); 38% were smokers (75% of men versus
9% of women).

In Murato, 12 subjects were excluded because they
lived in the village for less than 6 months a year and 90
(83%) were examined. Seven subjects with occupation-
al exposure to asbestos were excluded. The final study
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Table 1. — Characteristics of the populations studied

Murato Vezzani
exposed control
Subjects n 83 108
Sex M/F 34/49 48/60
Sex ratio 0.7 0.8
Mean age yrs 6811 6611
Smokers M/F 26/4 36/5
Age groups n (%)
50-59 yrs 22 (26.5) 32 (29.5)
6069 yrs 21 (25.5) 36 (33.5)
70-79 yrs 28 (33.5) 31 (28.5)
> 80 yrs 12 (14.5) 9 (8.5)

population was 83 (34 men and 49 women, mean age
68x1 yr); 37% were smokers, including 77% of men
and 8% of women.

The characteristics of the patients studied are given
in table 1. The Chi-squared test confirmed that these
two populations were comparable.

Prevalence of pleural plagues

In Vezzani, pleural plaques were documented in eight
subjects, i.e. 7.5% of the population. This unusually
high incidence was probably due to the proximity of
surface asbestos deposits in nearby (7 km) Agheri, where
some inhabitants occasionally worked in the fields. The
plaques were calcified in seven of the eight subjects.

In Murato, bilateral pleural plaques were documented in
34 subjects, i.e. 41% of the population (p<0.00001, odds
ratio=8.67, relative risk=5.53). Bilateral plaques were
calcified in 32 of the 34 subjects (94%) (table 2). In the
remaining two subjects, one had calcifications on one side

and fibrohyaline plaques on the other, whilst the second had
only fibrohyaline plagues.

Characteristics of subjects with pleural plagues in Murato

Several risk factors for pleural plaques were observed in
Murato: male sex, interval since first exposure (age), and
duration of exposure. Indeed the prevalence of pleural
plaques was significantly higher in men (65%) than in
women (25%) (p<0.0002). Sixty one percent of smokers
had plaques, versus 36% of nonsmokers, but this differ-
ence was not statistically significant. The prevalence of
pleural plaques increased with age, which indicates the
interval since first exposure. Thus, it varied from 14%
between 50-60 yrs to 67% between 80-90 yrs. More
than 60% of the inhabitants over 70 yrs presented radio-
logically visible bilateral pleural plaques. The mean
age in subjects with pleural plaques (73+1.3 yrs) was
significantly higher than the mean age of subjects without
pleural plaques (64+1.3 yrs) (p<0.05). The duration of ex-
posure, which takes into account the time spent outside the
village (military service, work on the mainland, etc.), did
not differ significantly between the group with pleural
plaques (60+3.5 yrs) and the group without plaques
(54£2.5 yrs).

Measurements of asbestos pollution in airborne samples

The concentrations of chrysotile and tremolite observed
in the two villages are shown in table 3. Unlike chrysotile
which was detected at low levels indoors and outdoors in
both villages, tremolite concentrations were high in Murato
(6-72 ng:m?) and very low (<] ng-m?) in Vezzani

(p<0.05).

Table 2. - Location and extent of pleural calcifications observed in Murato, accord-

ing to the 1980 ILO International Classification

s B Locati_on__ - s -
Diaphragm ~ Chest wall Pericardium/mediastinum
Extent Right Left Left Right Left
1 3 8 6 1 3
2 12 13 15 6 4
3 0 0 7 3 0
Total 15 21 28 10 7
%o 47 66 88 31 22

ILO: International L;bour Of'fice‘_ -

Table 3. — Airbome asbestos pollution as assessed using transmission electron microscopy (x10° gm?) N

Murato
—l H M L
Chrysotile 0.6 1 04 0.3
Tremolil: 44 34 6 72

Vezzani

I H M L

03 : 02 01 s
I : g 04 p<0.05*

I: indoors; H, M, IToutdoors at Jif’ferent levegi; the villag; (high, medium, low); ns: not significant. *: Murato values

versus Vezzani.
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Table 4. - Pleural asbestos levels in three animals
from the exposed region of northeast Corsica by trans-
mission electron microscopy

Dog Goat 1 Goat 2
Age yrs 5 9 10
Number of fibres* 45 82 52
Mean length (@) 1214001 1.1440.1 0.9+0.06
Mean diameter (p) 0.140.02 0.09+0.01 0.09+0.01
Ratio tremolite/
chrysotile 9/91 5/95 5.95

*: x10¢ fibres-g! of dried pleura.

Asbestos content in the parietal pleura of animals from the
exposed area

As indicated in table 4, the levels of chrysotile and tremo-
lite fibres in the parietal pleura of the three animals were
remarkably high (mean counts: 46+27x10¢ fibres-g! of
dried tissue). Fibres were short, with mean lengths rang-
ing from 0.9-1.2 p. Tremolite accounted for 5-9% of the
total fibres.

Di ;

Because of its geological features, the northeastern
region of Corsica provides an excellent opportunity to
document the role of environmental exposure to asbestos
deposits in inducing pleural plaques. The risk of devel-
oping plaques was much higher in Murato, the exposed
village, where pleural plaques were observed in 41% of
subjects over 50 yrs than in Vezzani, the nonexposed
village where pleural plaques were observed in only 7.5%
of the corresponding population.

Since none of these subjects had occupational exposure
to asbestos, it is suggested that the presence of plaques
resulted from environmental exposure. Our asbestos pol-
lution data, which showed high airborne fibre levels (table
3) in all samples taken indoors, and outdoors, support
this contention. It is likely that pollution was even greater
in the past, when roads, streets and squares, were not
paved. Some patients told us that during childhood they
would look for long asbestos fibres in order to make
wicks for lighters and oil lamps.

Findings similar to ours have previously been reported
in other geographical areas. The incidence of pleural
plaques induced by environmental exposure to mineral
fibres ranges from 3.3-5.3% in Eastem Europe [3, 6,
11], and in 8% in Finland [2]. In Turkey [7, 8, 17, 18],
and Greece (19, 20], incidences ranging from 14-47%
have been observed in exposed adults. In comparison,
according to the review by HuwieroaL [21], the incidence of
radiologically detectable pleural plaques ranges from
0-1.3% in the general population, and from 0.1-13% in
workers exposed to asbestos.

In this study, the prevalence of plaques is higher in men
than in women (64.5% versus 24.5%). Although this
discrepancy has been observed in most previously report-
ed series, it has usually been lower [19, 22]. Whether or
not smoking plays a role in these observed differences can-

not be answered from our data. However, Bazas er al.
[22] concluded that there was a lack of correlation between
smoking habits and pleural plaques.

Bonuc and Orro [23] documented the link between
pleural plaques and exposure to low levels of asbestos
fibres. The concentration of airbome fibres in Turkey
[18] or Corsica [15] is 2-3 fold lower than occupational
dust levels [24]. In the present report, the levels of air-
bome asbestos measured in Murato were similar to those
observed in other villages in northeast Corsica in a pre-
vious study [13].

The presence of pleural plagues indicates previous expo-
sure to asbestos only, but not disease. The interval since
first exposure is a more determinant factor than the dura-
tion of exposure for development of environmental pleur-
al plaques. Formation of fibrohyaline plaques requires
15-20 yrs, and calcification requires 20-30 yrs. In our
study, as well as in other series [17, 19, 22], the incidence
of pleural plaques increased with age. That development
of pleural plaques does not depend on the cumulative
dose of inhaled fibres [25] is supported by the observation
that migrant workers from Metsovo, an exposed village in
Greece, had the same chest X-ray abnormalities as lifelong
inhabitants of Metsovo [26]. Dose-dependent asbestos-
induced parenchymal fibrosis is rare in environmental
exposure [10, 22, 25].

The pathogenesis of pleural plaques is unclear. Am-
phiboles are supposedly more likely to induce pleural
plagues than chrysotile, since they remain in the lungs
longer [25]. Mineralogical data based on autopsy findings
[27-29] have confirmed a correlation between the presence
of pleural plaques and asbestos levels in the lung. It has
been hypothesized that early exposure to long, thin amphi-
bole fibres (crocidolite, amosite), or zeolite (erionite) caus-
es mesothelioma, whilst early exposure to short, thick
amphiboles (tremolite) induces pleural plaques [25, 30,
31]. However, regardless of the type of exposure, only
small fibres reach the parietal pleura in men [32, 33] as
well as in animals [34]. In Corsica, tremolite is the main
pollutant in air samples and lung specimens from patients
presenting with environmental diseases [35, 36]. However,
in this preliminary study, chrysotile was the major com-
ponent of pleural fibres in animals living in the same
exposed area.

In Corsica, we have recorded 13 cases of environmen-
tal mesothelioma since 1980 [37), and another case was
reported by Macee er al. [36]. There is no evidence,
however, that pleural plaques are precancerous lesions,
or that they are a risk factor for pleural mesothelioma
[25]. Conceivably, the finding of concomitant pleural
plagues in 43% of cases of environmental mesothelioma
[37] results from a parallel evolution of the two conditions
[25], as observed in Greece and Turkey [18, 38].
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