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Asbestos pleural effusion: a clinical entity
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ABSTRACT In a case-control study asbestos exposure in 64 consecutive men with idiopathic pleural
effusion and 129 randomly sampled age matched male controls was compared. Furthermore, seven

women and 64 men with idiopathic pleural effusion were studied, including a three year

re-examination, in an attempt to identify characteristics that might distinguish asbestos exposed
from non-exposed patients. Asbestos exposure was significantly (p < 0-01) more frequent in men
with idiopathic effusions than in controls. The idiopathic effusions seen in asbestos exposed patients
were compatible with the diagnosis "asbestos pleural effusion." Two features were characteristic of
patients with asbestos pleural effusion: a chest radiograph at the initial examination showing
converging pleural linear structures or rounded atelectasis or a history of recurrent pleural effusion,
or both.

Introduction

In 1964 Eisenstadt' described an asbestos insulator
with recurrent idiopathic pleural effusion and
postulated that the effusions were a response to
inhaled asbestos dust. The condition was named
"asbestos pleurisy." Subsequent case reports2- 10
have supported the initial observation. Epler et alt1
recently reported a greater prevalence of idiopathic
effusions among asbestos exposed workers than in
workers not exposed to asbestos. They also found a
dose-response relationship between asbestos exposure
and the occurrence of pleural effusions. The diagnosis
of asbestos pleural effusion is at present based on a
history of asbestos exposure and exclusion of other
probable causes of the effusion."2 13 Owing to the
lack of pathological characteristics and the paucity of
evidence, doubts have been raised concerning the
existence of "asbestos pleural effusion."4
The aim of this study was to look for additional

evidence of asbestos pleural effusion as a clinical
entity. Asbestos exposure in men with idiopathic
effusions and in controls was therefore compared in a
case-control study. Furthermore, a group of patients
with idiopathic effusions was examined in an attempt
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to identify characteristics which might distinguish
asbestos exposed from non-exposed patients.

Methods

PATIENTS
From April 1976 to August 1979 99 women and 235
men with pleural effusions lasting at least three weeks
were referred to the Department of Pulmonary
Medicine because of inconclusive findings in a
previous examination. A definite cause was found in
92 women and 171 men.

This study concerns the seven women and 64 men
with idiopathic effusions. The criteria for the
diagnosis "idiopathic effusion" were: an initial
examination including chest radiographs and blood,
sputum, pleural fluid, and pleural tissue analyses as
well as a three year re-examination without signs of
any probable cause. These results are presented in
detail elsewhere.' 5

Three years after the initial examination 66 of the
71 patients with idiopathic effusions were still alive.
These 66 patients were summoned to a
re-examination and 61 took part in this examination.

For comparison of occupational histories of
asbestos exposure, a control group of 129 age
matched men was randomly selected with the
assistance of the Goteborg County population
register. There were 26 dropouts among the controls:
one died before interview, two were too senile to
cooperate, and 23 refused to participate. Adequate
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. ~~~~~~~~~~~~~~~~~~~~~~~I

r B

Fig 1 Classification of size of effusion. A-The effusion
was classified as small if the entire diaphragm was not
covered. B-The effusion was classified as medium if it
covered up to one third of the distance between the lateral
chest wall and the mediastinum at the level of the hilar
region (XI Y < j). An even larger effusion was classified as

large (X/Y > j).

occupational histories were thus obtained from 103
(80%) of the 129 controls.

ASBESTOS EXPOSURE
All patients and controls were interviewed and
questioned about all occupations they had had during

647
their entire working life. The interviews were
standardised by presenting all occupations in
chronological order with special reference to
occupations associated with asbestos exposure on the
basis of a review by Sarrazin.16

All patients and one third of the controls were
interviewed by a chest physician. One third of the
patients and the remaining two thirds of the controls
were interviewed by an occupational hygienist. All
occupational histories were typewritten.
The occupational histories were evaluated by an

occupational hygienist one year after the last
interview. All occupational histories from both
patients and controls were then mixed with those
from 171 other patients, after which all histories were
blindly evaluated without knowledge of whether they
concerned patients or controls. Asbestos exposure
was evaluated in terms of its duration in years and the
latency time from the initial exposure. A scanty
exposure to asbestos (for less than two days) was
regarded as no exposure.

INITIAL EXAMINATION
The following items obtained at the initial
examination were evaluated. Blood analyses included
erythrocyte sedimentation rate and IgG concentra-
tion. Pleural fluid analyses included fluid colour,

-i * Fig 2 Classification ofpleural
radiographic lesions. Minor lesions:
A-Blunting of the costophrenic

1/C sulci. B-Local pleural thickening
other than pleural plaques.
C-Pleural linear structures.
Major lesions: D-Converging
pleural linear structures, also
named "crow's feet."7 17i2 E-Rounded atelectasis. 18 19
F-Diffuse pleural thickening.
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protein content, and eosinophils as shown by a

differential leucocyte count. The size of the effusion
was classified by a posteroanterior radiograph as

small, medium or large (in accordance with fig IA-B).
Pleural radiographic lesions other than the effusion

were classified on posteroanterior and lateral
projections as minor (fig 2A-C) or major lesions
(fig 2D-F).
The chest radiographs were evaluated jointly by a

radiologist and a chest physician.

THREE YEAR RE-EXAMINATION
The following items obtained at the three year

re-examination were evaluated. Blood analyses
included erythrocyte sedimentation rate, IgG, IgA, T
lymphocytes (as percentages of all lymphocytes),
lymphocyte response to phytohaemagglutinin (PHA),
and concanavalin A (Con A). The PHA and Con A
results were expressed as the ratio between the
obtained value and the predicted value.
Lung function was measured in terms of total lung

capacity (TLC) and residual volume (RV) with a
constant volume body plethysmograph. Vital
capacity (VC), forced expiratory volume in I second
(FEV,) and forced expiratory volume as percentage
of vital capacity (FEV%) were measured with a
Bernstein spirometer. Lung elastic recoil, expressed as

the maximum transpulmonary pressure (MTP), was
measured with a constant volume body
plethysmograph and an oesophageal balloon. All
results are expressed as percentages of predicted
values.20 21 The predicted MTP values are based on
unpublished observations.

Pleural radiographic lesions were classified in the
same manner as at the initial examination, but only
the additional lesions seen at the follow up
examination were considered.

Episodes of recurrent idiopathic effusion before the
present effusion or during the follow up period were
registered.

Results

Seven women and 64 men with idiopathic pleural
effusions were examined in this study. The patients'
ages ranged from 16 to 85 years, with a mean of 50
and a median of 52 years.

Occupational exposure to asbestos was discovered
in only two of the seven female patients and no
evaluation or analysis was undertaken. '

Asbestos exposure was found (table 1) in 42 of the
64 (66%) male patients but only 45 of 103 (44%) age
matched male controls (p < 0-01). Identical results
were reported by the two interviewers for the 20 male
patients interviewed by both interviewers. Among the
controls, exposure was reported in 33 out of 70 (44%)
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Table 1 Exposure to asbestos in 64 men with idiopathic
pleural effusion and 129 age matched male controls

Patients Controls

Number 64 129
Mean age (years) 50 51
Occupational histories obtained 64 103*
Mean age (y) in populations with

obtained occupational histories 50 52
Number exposed to asbestos 42 45
% exposed 66 44t

*Twenty six dropouts, of whom one man had died before interview,
two were too senile to cooperate, and 23 refused to participate.
tp < 0 01 according to the x2 test.

interviewed by the occupational hygienist and in 13
out of 33 (39%) interviewed by the chest physician.
The mean duration of exposure was 17 years for
patients and 16 years for controls. The mean latency
time from initial exposure to pleural effusion in the
patients was 26 years, and to examination in the
controls 32 years.
The results from the initial examination of the

patients with regard to occurrence of asbestos
exposure are presented in table 2. Major lesions on

Table 2 Results of the initial examination ofpatients with
idiopathic pleural effusion, presented in relation to asbestos
exposure (statistical comparisons made between the
non-exposed and all exposed patients; number of
observations in parentheses)

Results Asbestos exposure
expressed
as None <jOy >10y

Patients n 27 14 30
Age (years) Mean 52 43 51
Recurrent effusions* n 3 0 10

Blood samples
ESR (mm in 1 h) Mean 30 17 26
IgG (g/l) Mean 13 (24) 11 (10) 12 (24)

Pleural fluid
Yellow n 10 9 14
Blood tinged or

bloody n 11 4 9
Eosinophils (%) Mean 37 (19) 18 (11) 25 (19)

Size of effusion
Small n 14 11 19
Medium/large n 12 3 1 1

Pleural radiographic
lesionst
No lesions n 20 6 15
Minor lesions n 3 3 5**
Major lesions n 3 5 10

Pleural plaques
Thoracoscopy n 4 (16) 2 (7) 12 (20)
Radiography n 1 (26) 2 (14) 8 (30X*)

*History of pleural effusion before the current effusion.
tPleural radiographic lesions excluding effusion and pleural plaques.
(*)p < 0-1 according to the X2 test.
**p < 0 05 according to the x2 test.
ESR-erythrocyte sedimentation rate.
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Table 3 Results ofthe three year re-examination ofpatients
with idiopathic pleural effusion, presented in relation to
asbestos exposure (statistical comparisons made between
the non-exposed and all exposed patients; number of
observations in parentheses)

Results Asbestos exposure
expressed
as None <JOy klOy

Patients n 22 12 27
Recurrent effusions* n 3 0 11

Blood samples
ESR (mm in I h) Mean 13(19) 14(11) 13(26)
IgG (g/l) Mean 13 (17) 11 (12) 12 (23)
IgA (g/l) Mean 3-4 (17) 3-0 (12) 2 9 (23)
T lymphocytes (%) Mean 67 (16) 68 (11) 63 (20)
PHA (ratio) Mean 09 (15) 11 (12) 09 (19)
Con A (ratio) Mean 0-9 (15) 0.8 (12) 1.0 (19)

Lung functiont
TLC Mean 87 (16) 89 (10) 89 (24)
RV Mean 86 (16) 101 (10) 93 (24)
VC Mean 80 (18) 78 (11) 80 (24)
FEV1 Mean 82 (18) 81 (11) 85 (24)
MTP (kPa) Mean 110 (16) 131 (9) 123 (22)

Additional radiographic lesionst
None n 3 5 10
Minor lesions n 11 2 14(*)
Major lesions n 8 5 2

*History of pleural effusion before the current effusion or relapse
during the follow up period.
tLung function measurements expressed as percentage of predicted
value.
$Additional radiographic pleural lesions since the initial exam-
ination.
(*)p < 0-1 according to the x2 test.
ESR-erythrocyte sedimentation rate; PHA-phytohaemagglutinin;
Con A-concanavalin A; TLC-total lung capacity; RV-residual
volume; VC-vital capacity; MTP-maximum transpulmonary pres-
sure.

the chest radiograph were significantly (p < 005)
more common in asbestos exposed patients.
Converging pleural linear structures (fig 2D) and
rounded atelectasis (fig 2E) were seen in nine asbestos
exposed and two non-exposed patients. Diffuse
pleural thickening was seen in two asbestos exposed
and one non-exposed patient. Converging pleural
linear structures or rounded atelectasis combined
with diffuse pleural thickening were seen in four
asbestos exposed patients.
A history of recurrent idiopathic pleural effusion

was more frequent in asbestos exposed than in
non-exposed men. This difference was significant
(p < 0-05) if the comparison was made between those
with a duration of asbestos exposure of at least 10
years and those with shorter or no exposure.

Pleural plaques were associated with asbestos
exposure (p < 0-1).

Results obtained at the three year re-examination
of the patients are presented in relation to asbestos
exposure in table 3. A difference between exposed and
non-exposed patients was found for a history of
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recurrent effusion before the initial examination or
during the three year follow up period. This difference
was significant (p < 0-01) if the comparison was made
between those with a duration of exposure of at least
10 years and those with shorter or no exposure. Three
patients, all exposed for more than 10 years, had
episodes of recurrent effusion during the three year
follow up period. Two of these three patients had also
had recurrent effusions before the initial examination.

Differences were also seen between exposed and
non-exposed patients in the development of
additional radiographic lesions seen at the three year
re-examination (p < 0-1).

Discussion

Idiopathic pleural effusions have often been
considered to be effusions of tuberculous,22 23 or
viral24 aetiology. The expression "idiopathic pleural
effusion presumably tuberculous"25 was until
recently commonly used.

In a prospective study of 334 consecutive patients
with long term pleural effusions,15 26 27 part of which
is reported in this paper, 71 (21%) patients were
shown to have "idiopathic" effusions. Of these 71
patients with idiopathic effusions, 64 (90%) were men
and asbestos exposure was significantly (p < 0-01)
more frequent among these men than among age
matched male controls. The percentage of asbestos
exposed male patients exceeded the percentage of
exposed controls by 20%. Twenty per cent of the
male patients corresponds to 14 of the 64 patients.
These results indicate that asbestos exposure is today
a common, but not the only, cause of "idiopathic"
pleural effusion, at least in industrial countries.

Several possible errors must, however, be
considered. One possibility is that asbestos associated
malignant effusions were included by mistake. The
extensive diagnostic efforts made,15 and the three
year follow up period without signs of malignancy,
argue against a malignant aetiology.
The occupational histories were obtained and

evaluated in a similar manner for patients and
controls. The proportion identified as having been
exposed to asbestos was almost identical for the
corresponding groups of patients and controls
interviewed by the chest physician and the
occupational hygienist. The identification of the
interviewer was prevented by typewriting all
interviews in a similar manner. The identification of
whether the subject at evaluation was a patient or a
control was prevented by mixing the occupational
histories obtained with occupational histories from
others and then performing a blind evaluation.

- The- dropouts among the controls were evenly
distributed between young and old people; they were
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so few (26 out of 129) that they could not have
affected the results.
The most reasonable explanation of the many

asbestos exposed patients with idiopathic pleural
effusions seen in this study is that these effusions
represent "asbestos pleural effusions" as described by
Einsenstadt' and others.2 11
The initial examination of patients with idiopathic

effusions showed that pleural radiographic lesions
excluding effusions and pleural plaques were the
feature that most strongly distinguished asbestos
exposed from non-exposed patients. Converging
pleural linear structures and rounded atelectasis,
alone or in combination with diffuse pleural
thickening, were almost exclusively seen in asbestos
exposed patients. These lesions have also been
described in association with asbestos exposure by
others.7 9 19 28 29 During the follow up period,
however, linear structures converging towards the
pleura and rounded atelectasis developed, as single
major lesions or combined with diffuse pleural
thickening, not only in five exposed patients but also
in six non-exposed patients. This result, which
somewhat contradicts our findings at the initial
examination, could be due to a remote and now
forgotten asbestos exposure. This possibility is
supported by the fact that three of the six
"non-exposed" patients showed pleural plaques on
thoracoscopy. These results are of interest as
converging pleural linear structures and rounded
atelectasis seldom occur in association with pleural
effusion of any other known cause.27

Another factor that strongly distinguished asbestos
exposed from non-exposed patients was a history of
recurrent pleural effusion. Several case reports have
shown that asbestos pleural effusions are often
recurrent.2 610 In this study we also noted that the
increased occurrence of recurrent effusions was
entirely related to patients exposed for at least 10
years. This in turn suggests a dose-response relation
between asbestos exposure and the development of
asbestos pleural effusion. Most of the effusions seen in
asbestos exposed patients were small, as reported by
other investigators.' 1 1

Immunological reactions were studied at the three
year re-examination as disturbances have been seen in
association with asbestosis. A fourfold increase of the
incidence of antinuclear and rheumatoid factors,30
raised immunoglobulin concentrations,3 32 and a
depletion ofT lymphocytes31 33 is reported in persons
with parenchymal asbestosis. The fact that no
immunological differences were seen between the
asbestos exposed and non-exposed patients in this
study could be due to differences in immunological
response between parenchymal and pleural disease.

In summary, this study has shown that idiopathic

Mdrtensson, Hagberg, Pettersson, Thiringer
pleural effusions were mainly seen in asbestos exposed
men. Asbestos exposure was significantly more
frequent among these men than among age matched
controls. The idiopathic effusions seen in asbestos
exposed patients were compatible with the clinical
entity "asbestos pleural effusion." Two features
distinguished asbestos pleural effusions from
idiopathic effusions in non-exposed patients: certain
radiographic lesions (converging pleural linear
structures or rounded atelectasis) seen at the initial
examination or a history of recurrent effusion, or
both.

We would like to express our sincere gratitude to Dr
Stig-Borje Mattson, who introduced us to the study
of asbestos pleural effusion. These studies were
supported by grants from the Swedish Work
Environment Fund, the Swedish National
Association against Heart and Chest Diseases, and
the Swedish National Association for Heart and
Lung Patients.
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