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Rarity of mineral fibre pleurisy among persons

exposed to Finnish anthophyllite and with low risk of
mesothelioma
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ABSTRACT Endemic pleural plaques are reported from many parts of the world. In Central
Europe and in Finland no connection with malignant mesotheliomas has been found, whereas
this tumour is often encountered in areas in Turkey where endemic plaques also occur. There
seem, however, to be differences in the radiological appearances found in these areas. In the
present study chest radiographs of 317 persons with pleural plaques from the endemic area of
Finland were scrutinised. It was found that 4-7% showed a blunted costophrenic angle unilater-
ally and 0-9% bilaterally. The prevalence of sequelae of pleurisy is statistically very highly
significantly lower than in people with pleural plaques in Turkey. As the risk of mesothelioma
appears to be low in Finland, the results are in accordance with the hypothesis that the risk of
mesothelioma in a given population is higher if in that population there is a high incidence of
benign asbestos pleurisy.

The endemic occurrence of pleural plaques was first
described from Finland' and has since been reported
from many parts of the world.2 Various mineral
fibres in the ground have been identified as the
probable cause. Interestingly, Finnish and Central
European endemic plaques seem to have no connec-
tion with the occurrence of malignant pleural
mesothelioma,3 whereas those in Turkey are associ-
ated with a sometimes very high risk of development
of this otherwise rare tumour.4 A study in Turkey
indicated that among populations with a high risk of
mesothelioma there was a high incidence of
sequelae of pleurisy, presumed to be related to
asbestos.5 Comprehensive reports of the frequency
of mesothelioma among persons with non-
occupational pleural plaques in Finland are still lack-
ing but available data indicate that the prevalence is
lower than in the mineral fibre areas of Turkey, and
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certainly lower than in the erionite areas. In a follow
up examination of 608 people with pleural cal-
cification detected in mass radiography in 1972 in
selected communities in Finland no pleural
mesothelioma was registered until the end of 1976
(T Partanen, personal communication).

If there is a correlation between mesothelioma
risk and the incidence of benign asbestos pleurisy
then the frequency of sequelae of pleurisy should be
low among those with plaques in Finland. The aim
of this study was to test this hypothesis.

Methods

ASBESTOS DEPOSITS AND MINING IN FINLAND
Asbestos in the form of anthophyllite can be found
scattered in Eastern Finland. The largest deposits
occur in North Karelia, particularly in the com-
munes of Tuusniemi and Outokumpu (formerly
Kuusjarvi) (fig 1). The mineral occurs in large
lenses. Mining first began some 4000 years ago and
continued for more than 2000 years, asbestos being
exported to northern Scandinavia and other nearby
areas for use as a strengthener in ceramics.'2 In
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Fig 1 (a) Map ofFinland, showing the asbestos area (arrow). (b) The asbestos area, with the main roads marked.
T-Tuusniemi commune; O-Outokumpu (formerly Kuusjarvi) commune; OC-town ofOutokumpu (Black circles are
former asbestos mines); P-Paakkila; M-Maljasalmi; PR-Palorantaw KK-Kuusjarvi Kirkonkyla. The lines indicate the
area where the population was surveyed. Shaded areas are lake.

more recent times two mines have been actively
exploited. The larger one, Paakkila in the Tuusniemi
commune, started operations in 1918 and closed
down in 1975 because of the dust problem.3 A smal-
ler mine, Maljasalmi in the commune of Out-
okumpu, was mined from 1944 to 1952. The
anthophyllite was used in asbestos cement and for
insulation, roofing material, and so on. The mining
took place in large open air pits and the asbestos was
then transported along the main roads in open
trucks. The conditions were very dusty, and mineral
fibres could be found widely spread from the mine.6

MATERIAL
Health surveys with miniature chest radiography
have been carried out in Finland since the end of the
second world war. Nowadays only selected high risk
groups are surveyed, since the yield from the general
surveys has become progressively lower. The films
from the last local general survey in 1974 in the two
small westernmost areas of the Outokumpu Com-
mune, Paloranta with the asbestos mine Maljasalmi
and Kuusjarvi Kirkonkyla nearby, were re-
examined. The commune of Raakkyla about 60 km
south east from Outokumpu was used as a control
area.
North Karelia is sparsely populated and the peo-

ple gain their living mainly from agriculture and
forestry, though there are also some metal mines
and small industries. The country is very beautiful
and unspoilt, with an abundance of lakes and for-

ests, but shortage of employment for the young has
led to emigration towards the Finnish coast and to
the cities, especially in the 1960s and early 1970s.
Those who live in North Karelia have usually done
so from birth.

METHODS
The chest radiographs were scrutinised for pleural
plaques, both calcified and non-calcified, and for
sequelae of pleurisy (blunting of any costophrenic
angle). Special note was taken of visibility or any
widening of the minor fissure. In most cases only
posteroanterior projections were available and lat-
eral views were therefore disregarded. The term
pleural plaques is used to indicate typical bilateral
calcified or uncalcified plaques and typical unilateral
calcified plaques. Unilateral hyaline plaques alone
were not classified as pleural plaques for the purpose
of this study. The sex and age of the subjects were
noted. The x2 test was used in statistical tests.

Table 1 Pleural plaques in various areas

Area No of No (o) with pleural
radiographs plaques

Kuusjarvi 587 137 (23.3)
Kirkonkyla
Paloranta 503 180 (35.8)
Total from "asbestos areas" 1090 317 (29-1)
No of controls 1073 4 (0.4)
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Fig 2 Percentage ofpopulation in the asbestos areas with
pleural plaques according to age. The hatched columns
represent Kirkonkyla and the plain columns Paloranta.

Results

There were 1090 chest radiographs from Paloranta
and Kuusj-arvi Kirkonkyla and 1073 controls (table
1). The sex and age distributions were the same. In
the asbestos areas 317 subjects, or 29-1 per cent,
were found to have pleural plaques, while this
finding occurred in only 4 of the control subjects
(less than 0-4 per cent).

Hillerdal, Zitting, van Assendelft, Kuusela

Pleural plaques The incidence of plaques increased
rapidly with age (fig 2). There was no significant sex
difference: in Kuusj-arvi Kirkonkyl-a the incidence of
pleural plaques was 23-5% among men and 23-1%
among women, while in Paloranta the correspond-
ing figures were 37-6% and 33-9%. The vast major-
ity of the pleural plaques were bilateral and calcified
(260 of the 317 subjects-82%); 33 subjects
(10-4%) had unilateral calcified plaques and 24
(7.5%) had bilateral hyaline plaques.

Blunted costophrenic angle and visibility of minor
fissure The only difference between the subjects
from asbestos areas and the controls with respect to
blunted costophrenic angles and the visibility of
minor fissures was a difference of low grade
significance in the prevalence of bilaterally blunted
costophrenic angles (table 2). This, however, was
due to an excess among subjects without plaques.

Discussion

Kiviluoto' was the first to publish a scientific descrip-
tion of the plaques in Eastem Finland. According to
him, in 1959 the incidence of calcified plaques in
those above the age of 15 years in the commune of
Kuusjatrvi (now Outokumpu) was 7-9%. Raunio6
gave a figure of 6-4% in 1966, while the incidence in
other Finnish rural communities was 0.054%.6 The
figures for Kuusjatrvi (Outokumpu) were for the
whole commune and therefore not comparable to
the selected part described here.
Both Finnish authors attribute the plaques to

spread of asbestos fibres from the mines. Measur-
able amounts were found up to 27 km from the
Paakkila mine.6 Transportation in open trucks
would cause widespread pollution in dry weather
conditions. It seems unlikely, however, that this kind
of pollution could lead to such an extensive occurr-
ence of pleural calcification among the general
population. Other suggested explanations have been
the local use of asbestos rocks in sauna baths and
ovens, while children may play with discarded and
scattered rocks.' 6 7
Another possibility is pollution of the water with

Table 2 Number (and percentage) ofradiographs with blunted costophrenic angle and visibility ofminor fissure
Area Total No Blunted costophremc angles Visibk minor fisure Calcified

Unilateral Bilateral
Asbestos areas

Persons without plaques 773 70-9) 60 7-8) 17 2 2 97 (2-5)Persons with plaques 317 29-1) 15 4.7) 3 0-9 25 (7.9) 3 (039)Total 1090 75 69 20 1-8 122 '11-1) 3 03
Controls 1073 60 6.5 8 0-7 97 (9-0)
Significance (p) of difference
between cases and controls NS <0-05 NS
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asbestos fibre, which seems quite plausible in view of
the geology of the area. Washing and cleaning could
lead to air pollution by fibres once the water has
evaporated. This possibility is worth further inves-
tigation.
No mesotheliomas have been reported among

people with endemic plaques in Finland, while this
tumour is relatively common in those from South
Africa and Turkey who have such changes. Sequelae
of pleurisy are more common in Turkish villages
where there is a high risk of mesothelioma.5 A
blunted costophrenic angle was seen unilaterally in
23-2% of people with bilateral pleural calcification
in Turkish erionite villages (where the risk of
mesothelioma is very high) and bilaterally in 9%.
These figures are very significantly (p < 0.001)
higher than in our series of subjects (4 7% and 0 9%
respectively) with anthophyllite plaques.
Thus the radiological features encountered in

populations exposed to different mineral fibres are
not the same. All too often asbestos related changes
are lumped together as "pleural changes," which
leads to loss of valuable information. The ILO/
UICC classification should once again be revised to
make clear the distinctions between various pleural
changes.

In the erionite villages almost all inhabitants com-
plain of sudden thoracic pains (YI Baris, 1981, per-
sonal communication). We questioned some former
workers-one of whom had severe asbestosis-
concerning such symptoms among the miners, but
they denied that they occurred. Nor had any work-
ers ever had so called asbestos warts. Such symp-
toms (or the lack of them) might provide further
clues to the biological effects of various fibres.

We wish to emphasise that the relationship with
benign mineral fibre pleurisy does not apply to
bronchial carcinomas. This tumour seems to occur in
connection with all types of asbestos exposure and
the influence of smoking makes evaluation difficult.
Much more data need to be assembled before any
conclusions regarding mineral fibre pleurisies and
bronchial carcinoma can be drawn.

We want to thank the staff of the Joensuu Central
Dispensary for their invaluable aid.
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