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Mineralogical analysis of bronchoalveolar lavage fluid as an aid to diagnosis of

"imported" pleural asbestosis
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Benign and malignant pleural disease can be related to the
inhalation of asbestos fibres resulting from occupational
exposure. In some areas of the world (notably Corsica,
Canada, and Turkey), however, there is a non-
occupational hazard because asbestos fibres are present in
the soil. We report an "imported" case of pleural disease
related to non-occupational asbestos exposure in which the
diagnosis was established by bronchoalveolar lavage.

Case report

A 57-year-old Turkish woman was referred for investiga-
tion of bilateral pleural thickening. She had been born in
Karakalar in the Afyon area of Anatolia and had lived in
Belgium for 23 years. She had never worked and had no
past history of smoking or respiratory disease.
There were no remarkable respiratory symptoms and

physical examination showed nothing abnormal. The chest
radiograph showed bilateral nodular pleural thickening
with diaphragmatic calcification. There was no evidence of
pleural fluid. Results of laboratory studies, including esti-
mation of arterial blood gases, were all within normal
limits. Fibreoptic bronchoscopy showed no tracheobron-
chial lesions. Tests of lung function showed a mild obstruc-
tive ventilatory defect and a normal gas-transfer factor.
An open pleural biopsy was performed, which showed

hyaline plaques on the parietal pleura. Histological exami-
nation showed that the plaques consisted of avascular
hyalinised connective tissue, with a few fibroblasts. There
were no signs of malignancy (mesothelioma) or of asbestos
fibres.

Bronchoalveolar lavage was performed during the
fibreoptic bronchoscopy and mineralogical analysis of the
lavage fluid was carried out. A sample of the fluid (25 ml)
was bleach digested, filtered on membrane ifiters (porosity
0*45 mm), and studied under an optical microscope.' Typi-
cal asbestos bodies were found in large numbers (117 per
ml of fluid). They all showed the classical shape with a
regularly segmented ferroprotein coating.2 Pieces of the
membrane filters were studied under a transmission elec-
tron microscope fitted with an x-ray energy-dispersive
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spectrometer (EDS).3 This allowed us to perform elemen-
tary chemical analysis of the central core of the ferruginous
bodies (fig 1) and also of some uncoated fibres (fig 2).
Using the peak ratio method,3 we carried out quantitative
treatment of the raw EDS spectra to express the weight
percentage of oxides for each analysed fibre. The fibres
were identified as tremolite asbestos (MgO 21%, SiO2
52%, CaO 16%, FeO 10%). No erionite (zeolite) was
found among the fibrous silicates.4

Discussion

Pleural thickening with calcification, without clinical or his-
tological evidence of tuberculosis, is highly suggestive of
benign pleural asbestosis. This rarely causes respiratory
symptoms or severe alterations of lung function.5 In this
case bronchoalveolar lavage confirmed the diagnosis by
disclosing a very considerable number of asbestos bodies,
representing an important alveolar load. In our experi-
ence,' such a result has been found only in people with
definite exposure to asbestos and with pleural or paren-
chymal asbestosis.

Pleural asbestos-related disease (benign or malignant)
can occur in people with no direct occupational contact
with asbestos as a result of domestic exposure (family
members of asbestos workers bringing their clothes home),
neighbourhood exposure (residence near an asbestos fac-
tory), or environmental exposure.5 Some rural areas of
Turkey (Anatolia) are zones of endemic pleural disease
owing to the presence of asbestiform minerals in the soil.6
Tremolite asbestos is geologically present in the zones
around Afyon, where studies have shown pleural disease in
6-25% of the general population.' People are exposed
from their youth because the local asbestos-containing
material is used for home construction and to whitewash
the dwellings, and women usually prepare the mixtures for
wall covering.78
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Fig 1 Ferroprotein-
coated tremolite fibre
(asbestos body);
spectrum typical of
energy-dispersive
spectrometry (EDS)
shows higher peaks of
iron owing to the
coating.

---

I *1' .-,, --. 4%. -.-r -.

. ...,ov.

oy. "', ."A ",

s Fig 2 Uncoated; * ~ tremolite fibre with
>,qb +s^typical EDS spectrum.
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