CONTINUING MEDICAL EDUCATION
LYNEXIZOMENH I[ATPIKH EKIAIAEYZH

Surgery Quiz - Case 46

A 70-year-old male patient scheduled for a surgical mesh
repair of a right inguinal hernia, presented at the regular out-
patient clinic. During the required examinations (blood tests,
electrocardiogram [ECG], chest X-ray) for his administration
into the hospital, a rare finding was revealed on his chest x-ray
(fig. 1). There were no other complaints from the patient aside
from his right inguinal hernia. His past medical history revealed
that he worked as an officer in charge of tank supervision for
a petrol company.

Comment

Man has used asbestos for many centuries. The first references to
asbestos were traced to various ancient philosophers. Theophrastus,
one of Aristotle’s students refers to a substance, which resembles
rotten wood, and when you wash it with petrol it will burn without
suffering any damage. It was a Greek doctor named Dioskouridis,
who first gave the name “Amiantus” meaning “undefiled’, so as
to reflect its resistance, to fire. Asbestos is not flammable, it has a
large mechanical strength and has good friction properties. It's a
good thermal and electrical insulator and has strong and flexible
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properties. There are two large groups of asbestos serpentine and
amphibole. The group of serpentine includes the most commonly
used minerals, such as white asbestos while amphibole group in-
cludes various types of fibres such as crocidolite (blue asbestos),
amosite (grey asbestos), tremolite, actinolite and anthophyllite.
Tremolite exists in nature in various forms and this seems to be of
importance for the type of disease it causes. A significant number
of factors link the development of malignant mesothelioma with
occupational and environmental exposure to tremolite fibres and
actinolite. The chemical and physical properties of serpentine and
amphibole asbestos are considered in the context of their interaction
with tissue of the tracheobronchial tree and lungs.

Since 1969 and onwards, there was a high incidence of endemic
pleural calcifications to residents of three villages (Metsovo, Milea,
Anileo), built on sandstone rocks in a mountain region of north-
western Greece, where there were no reports of industrial use of
asbestos. In 1985 Bazas et al reported pleural calcifications of the
people of these three villages had increased by almost 5% annually
during the last ten years. In 1987 the radiological examination of 688
residents of the area of Metsovo in northwestern Greece revealed
that 323 (46.9%), had pleural calcifications. The percentage of
positive tests increases in regards with the age. Calcifications were
observed in the three villages of the area, where a mineral from the
soil had been used extensively for the whitewashing of the houses
till 1950. Calcifications were observed in both sexes, equally. Their
frequency increases with age from 28.6% between 30 and 39 years
old to 81% in individuals over 70 years old. When the development
of the plaque was extensive, there was also a small regional deficit
and restriction in the lung. Because of its prevalence in the region
of Metsovo, this entity was named “Lung of Metsovo”.

The determination of the tremolite, and traces of chrysotile
fibres in powders, in samples of soil, but also in tissue samples taken
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with lung biopsy from eight individuals with calcification plates,
support the hypothesis, that the minerals were responsible for the
progression of the disease.

The soil was mined from the nearby hills and was rolled into a
ball. The women of Metsovo would then smash these “canon sized”
balls into fine powder which they boiled and then painted their house
walls. During the crushing, large number of fibres were released into
the environment. They would paint their inner walls and especially
around the fireplace, because “the wall will not turn black” from the
fire. This exposure differs from the “usual” occupational exposure
in different aspects. The main differences are: (a) The exposure was
starting at a very young age, (b) it wasn't continuous, and (c) it could
reach extreme values during the “crushing” process.

The tremolite of Metsovo may have caused pleural calcifica-
tions in all the people born in Metsovo before 1940. This research
was facilitated by the fact that it was about two neighbouring
populations with similar way of life, similar professions and similar
residences, had one difference: one population used this traditional
soil whitewashing while the rest of the villages did not. Another
point that helped the study was the brief period of time, from 1960
to 1975, the use of this soil was dramatically decreased. In addition,
they were in a position to identify same age groups, but different
period of exposure and show that there is a correlation between
the dose of the soil and the pleural calcifications.

Another research in 1987 by Constantopoulos et al showed
that between 1981 and 1985, 7 patients from these villages from
the area of Metsovo (population 5,000) developed pleural meso-
thelioma (PME). The diagnosis was performed with pleural biopsy
and cytological examination of the pleural fluid. Six of the pa-
tients died within 18-24 months after the first symptoms (usually
shortness of breath, fatigue), and only one patient remained alive
after 24 months. Seven cases of mesothelioma in a population of
5,000 inhabitants within five years is about 280 times above the
expected frequency of occurrence (1/1,000.000/year). However,
none of the patients had pleural calcifications. The combination of
mesothelioma and pleural calcifications at such a high frequency
in the same region, led to the conclusion that asbestos fibres were
the common causative factor. On the other hand, the fact that
their combination does not present to the same person, shows a
different response to this common factor. Transbronchial biopsy
in patients with disease containing tremolite fibres where similar
to those found in lung tissues of people with “Metsovo Lung”. This
enhanced the hypothesis that the cytotoxicity of this fibre is the
cause of “Metsovo Lung” and mesothelioma.

Similar findings (endemic pleural calcifications and high incidence
of Mesothelioma) were reported in a few more regions of Greece:
Distrato, Karditsa, Megarchi, Trikala-Mousaki, Serres, Evia, Pella.
Like Metsovo, these regions are located on similar materials of soil,
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like the one in Metsovo. These findings showed that the “Metsovo
Lung” appeatrs in several regions of Greece, and has similar rationale
and epidemiology.

Epidemiological data confirm the risks of pleural calcification and
malignant pleural mesothelioma associated with non-occupational
exposure to asbestos, especially in the area of Metsovo-Greece.
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