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Artificial Pneumothorax as a Risk Factor for Development of Pleural Lymphoma
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An etiologically important role of chronic tuberculous empyema for development of pleural
lymphocytic lymphoma of B-cell type has been suggested. To examine risk factors for development of
pleural lymphoma in patients with chronic tuberculous empyema, a case-control study was carried out.
Onset age of lung tuberculosis and empyema, presence of chemotherapy, surgical treatment, extent of
empyema, presence of fistula, history of smoking, and height and weight of patients at first admission
were compared in patients with empyema alone (70 controls) and empyema complicated with
lymphoma (42 cases): the date of birth and sex were matched by group. The patients receiving
artificial pneumothorax showed a significant increase in risk for development of pleural lymphoma
(relative risk = 4.92, P<0.05). We could not find any report describing development of pleural
neoplasias in patients with chronic empyema receiving surgical resection of pleural pyogenic mem-
brane. From these findings, it is suggested that artificial pnenmothorax left chronic non-healing

inflammation in the pleural cavity, which resulted in development of pleural lymphoma.

Key words:

Chronic stimulation by autoimmune reaction is consid-
ered as one of the causes of development of lymphocytic
lymphomas in patients with autoimmune diseases such as
Sjogren’s syndrome and chronic lymphocytic thyroid-
itis."® In 1987, we suggested an etiologically important
role of chronic tuberculous empyema in the development
of lymphocytic lymphoma in the pleural cavity.®) Because
an autoimmune mechanism was not thought to be likely
in the formation and continuation of the empyema, our
findings suggested that chronic inflammatory stimulation
of a non-autoimmune nature could also be an etiologic
factor in the development of lymphocytic lymphoma. To
confirm this further, we carried out nation-wide study of
the pleural lymphoma and 37 cases were collected from
Japanese hospitals.” Clinicopathologic study of these
patients revealed that all of them had been admitted after
a 22-55 {mean 33) year history of empyema resulting
from artificial pneumothorax for the treatment of
pulmonary tuberculosis or tuberculous pleuritis. Immu-
nological and immunohistologic studies revealed a B-cell
nature of the proliferating cells in all but one tumor.
These findings indicated that malignant B-cell lymphoma
arose as a monoclonal growth from a pool of proliferat-
ing polyclonal lymphocytes in tissues affected by the
chronic tuberculous empyema.
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In this study, a case-control comparison was carried
out to examine risk factors for the development of
pleurail lymphoma in patients with chronic tuberculous
empyema.

MATERIALS AND METHODS

Forty-two cases of chronic tuberculous empyema com-
plicated with pleural lymphoma in 16 hospitals in Japan
were collected from the period April 1988 to December
1990. These patients were admitted to hospitals as having
pleural lymphoma during 1975-88, Chronic empyema is
defined by chest roentgenogram or CT as pleural thicken-
ing with varying degrees of calcification in patients with
histories of lung tuberculosis or tuberculous pleuritis.
Pleural puncture during the course of the empyema
vielded a purulent discharge in which bacteria, including
tuberculous bacilli, were not necessarily present. The
duration between onset of empyema and the histologic
diagnosis of pleural lymphoma ranged from 22 to 58 (35
on average) years (Table I). Clinical stage of the tumors
was determined by physical examination, chest roentgen-
ogram, chest computed tomography (CT), bone roent-
genogram, blood count, and routine clinical chemistry.
Gallium scintigram, abdominal CT, and bone marrow
aspiration were carried out in some patients. From these
procedures, 70% patients were concluded to be at stages
I and II and 30% at stages III and IV. Tumors were
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histologically classified according to the Working Formu-
lation” as 27 cases with diffuse immunoblastic type, 8
with diffuse large predominantly non-cleaved cell type,
and 4 with small lymphocytic type with plasmacytoid
features. In another 7 patients, subtyping of lymphoma
was not possible because of degenerative or necrotic
change of the histologic specimens.

Seventy patients with chronic tuberculous empyema
alone admitted to National Tokyo Hospital for Chest
Diseases and National Kinki Central Hospital for Chest
Diseases during the period from 1971 to 1989 were
chosen as the control group. They had had empyema
when they were admitted to these two hospitals. The
follow-up period from the onset of empyema ranged
from 20 to 60 (35 on average) years. The date of birth
and sex ratio (M:F) in 42 cases and 70 controls were
192116.8 vs. 1922+6.8 and 7.4:1 vs. 7.8:1. Risk factors
examined in this study were as follows: onset age of lung
tuberculosis, presence of chemotherapy, surgical treat-
ment which included artificial pneumothorax, air plom-
bage, thoracoplasty and pulmonary resection, extent
(total or partial) of empyema, presence of fistula, history
of smoking, and height and weight at first admission.
These data for cases were provided by attending physi-
cians, and those for controls were obtained through
review of clinical records by one of the authors (M.O.}.
Information on these eight factors was available in all
controls but only in 14 cases for chemotherapy, nine for

Table I.  Clinical Course of Tuberculosis and Empyema

Duration of
empyema (yr)
range (average)

Age at diagnosis
of tuberculosis (yr)

Chemotherapy for
tuberculosis

range (average) (% of patients)

extent of empyema, twelve for presence of fistula, and ten
for height and weight. Relative risk (odds ratio) was
calculated for exposure to the binary variables as listed in
Table 1.

RESULTS

The relative risks for pleural lymphoma in the selected
exposure categories are shown in Table II. The median
onset age of lung tuberculosis in cases and controls was
25 years. The most relevant factor among surgical treat-
ments seemed to be artificial pneumothorax. Then we
compared the frequency of patients receiving artificial
pneumothorax for treatment of lung tuberculosis, The
patients receiving the artificial pneumothorax showed a
significant increase in risk for development of pleural
lymphoma (RR=4.92, P<0.05). The patients over 25
years at the onset of tuberculosis, receiving chemother-
apy for tuberculosis, with a history of smoking, and
height over 165 cm also showed increments of risk but
the effects were not statistically significant. Because data
on chemotherapy and height were missing in many cases,
the significance of risks of these factors remains incon-
clusive.

DISCUSSION

Pleural lymphoma developing in patients with chronic
tuberculous empyema is a relatively rare disease, and
therefore cases were collected from 16 hospitals in Japan.
As reported previously,” all of the present cases had been
admitted after a longer than 20-year history of empyema.
Controls were collected from two major hospitals
specializing in chest diseases in Japan, Generally chronic
tuberculous empyema results from two patterns of dis-
ease; one is tuberculous pleuritis and the other is artificial
pneumcthorax for lung tuberculosis. The present study

Cases 18-55 (26.9) 78.6 22-58 (35) revealed that the patients receiving artificial pneumo-
Controls  10-42 (25.7) 60.4 20-60 (35) thorax showed the highest relative risk for development
Table II. Relative Risks and 95% Confidence Intervals for Selected Exposure Categories
L 959% confidence No. of positive findings
Factors Relative risk interval case control
Age of onset of lung tuberculosis 1.50 0.68-3.29 24 32
(>25 years)

Chemotherapy 2.83 0.83-12.1 11 35

Artificial pneumothorax 4.92 1.99-12.2 33 31

Total empyema 0.24 0.06-1.03 4 46

Presence of fistula 0.38 0.09--1.54 3 33

History of smoking 1.71 0.734.02 19 27

Height of patients (> 165 cm) 1.41 0.36-5.47 6 34

Weight of patients (53.0 kg) 0.86 0.23-3.25 5 a5
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of pleural lymphoma among patients affected by chronic
tuberculous empyema. It is likely that the artificial
pneumothorax, originally established in Western coun-
tries as the surgical therapy for lung tuberculosis, has
been much more widely performed in Japan than in
Western countries. In Japan, artificial pneumothorax for
the treatment of lung tuberculosis became popular in the
1930s, reached a peak in 1951, and fell into disuse follow-
ing the application of new modalities of treatment such
as thoracoplasty, anti-tuberculous drugs, and pulmonary
resection. Malignancies arising in the pleural cavity other
than malignant lymphoma have been reported among
patients with chronic empyema both in Japan® and in
Western countries.” Few cases of malignant lymphoma,
however, has been reported in Western countries as a
complication of chronic empyema. This difference might
reflect the different frequency of artificial pneumothorax
as a treatment for lung tuberculosis in the past decade
between the two countries.
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Why has the frequency of artificial pneumothorax
affected the incidence of development of pleural lym-
phoma? It is interesting that we could not find any report
describing development of pleural neoplasias in patients
with chronic empyema receiving surgical resection of the
pyogenic membrane in the pleural cavity.®) From these
findings, it is suggested that artificial pneumothorax left
chronic non-healing inflammation in the pleural cavity,
and this resulted in the development of pleural lym-
phoma. Because a vast majority of pleural lymphoma is
B-cell in nature, the possible etiological role of Epstein-
Barr virus should be examined.
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