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Case Report
Acute onset pyothorax-associated lymphoma (PAL)
with inflammatory features
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Abstract: Pyothorax-associated lymphoma (PAL) is a B-cell non-Hodgkin’s lymphoma, and develops after 20-40 years
of pyothorax or pleuritis including tuberculosis. An 88-year-old Japanese woman developed fever and right pleural
effusion. No mycobacterium was recognized by Ziel-Neelsen stain, culture tests and PCR technique in the effusion.
The patient was diagnosed as non-specific pleuritis. No tumor formations were seen in the right pleura by imaging
modalities, and she was treated by antibiotics. Eight months later, she complained of severe back pain and fever.
Imaging modalities revealed many tumors in the right pleura, and biopsy of the tumors was performed. The biopsy
showed severe diffuse proliferation of lymphoid cells. The lymphoid cells consisted of atypical large lymphoid cells
and small lymphoid cells. The large atypical cells were positive for CD45 and CD20 but negative for CD15 and CD30,
thus confirming B cell neoplasm. Ki-67 labeling was 79%. The small cells were positive for CD45, CD20 and CD3,
reflecting a mixture of mature B and T-cells. The small cells appeared non-neoplastic inflammatory cells. CD68-
positive macrophages were also scattered. In situ hybridization for EB virus DNA showed positive signals in the large
atypical B-cells and, to a lesser degree, in the small lymphocytes. The author thinks that this tumor is PAL with inflam-
matory reaction. The present case shows that the duration between PAL and pleuritis can be very short, and PAL may

be associated with inflammatory reaction at the early neoplastic stage.
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Introduction

Pyothorax-associated lymphoma (PAL) is charac-
terized by intrathoracic cavity B-cell non-
Hodgkin’s lymphoma, and develops after 20-40
years of pyothorax or tuberculous pleuritis [1-7].
PAL is a very rare tumor, and most cases of PAL
have been reported from Japan [1-5]. PAL af-
fects old individual [1-5]. PAL in western coun-
tries is rare [6, 7]. PAL is strongly associated
with EB virus [1-7]. PAL is different from another
intrathoracic cavity B-cell lymphoma, primary
effusion lymphoma (PEL), in that PAL forms tu-
mors in the thoracic cavity [1, 8]. PAL is thought
to develop after longstanding chronic inflamma-
tion [2, 4, 5], and it is considered that long-
standing inflammation lead to malignant trans-
formation (PAL) [4]. The author herein reports a
case of PAL of a Japanese woman. It was char-
acterized by acute onset with short duration
between PAL and non-specific pleuritis (8
months), and by histological inflammatory fea-
tures.

Case report

An 88-year-old Japanese woman was admitted
to our hospital because of fever and chest pain.
She denied past history of tuberculosis, pleuritis
and pyothorax. A blood laboratory test showed
leucocytosis and inflammatory reactions. Physi-
cal and imaging modalities showed right pleural
effusion. No mycobacterium was recognized by
Ziel-Neelsen stain, culture tests and PCR tech-
nique in the effusion. She was diagnosed as
non-specific pleuritis. Tumor formations were
not seen in the right pleura by imaging modali-
ties (Figure 1A). She was treated by antibiotics.
Eight months later, she complained of fever and
severe back pain. Imaging modalities revealed
many tumors in the right thoracic cavity (pleura)
(Figure 1B), and a large biopsy of the tumors
was performed. The biopsy showed severe dif-
fuse proliferation of lymphoid cells (Figure 2A).
The lymphoid cells are not monotonous, and
consisted of large atypical lymphoid cells and
small lymphoid cells (Figure 2B). The large cells
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Figure 1. CT findings. A. CT of the first admission. No tumors are seen in the pleura. B. CT 8 months after the first
manifestation. Many tumors are seen in the right pleura. In this slice, back side of the right pleura shows tumor for-

mations.
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Figure 2. Histological features. A. Diffuse proliferation of lymphoid cell proliferation is seen. HE, x20. B. The lymphoid
cells are composed of atypical large large cells and normal-appearing small lymphoid cells. The atypical large cells

have hyperchromatic vesicular nuclei and nucleoli. HE, x400.

had vesicular nuclei with nucleoli, while the
small cells were very reminiscent to normal lym-
phocytes (Figure 2B). The ratio of the large and
small lymphoid cells was 1:5.

An immunohistochemical study was performed
by Dako’s Envision method, as previously de-
scribed [9, 10]. The large lymphoid cells were
positive for CD45 (Figure 3A) and CD20 (Figure
3B), but negative for various cytokeratins, EMA,
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CD3, CD15, CD30, and TdT. Ki-67 labeling was
80 % (Figure 3C). The small lymphoid cells were
positive for CD45, CD20 (Figure 3B) and CD3
(Figure 3D), but negative for cytokeratins, EMA,
CD15, CD30, and TdT. Ki-67 labeling was 34%.
No light chain restriction was seen in the small
lymphocytes; A-chain and k-chain were ex-
pressed equally. In situ hybridization for EB vi-
rus DNA showed positive signals in the large
atypical B-cells and, to a lesser extent, in small
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Figure 3. Inmunohistochemical features. The large atypical lymphoid cells are positive for CD20 (A), but negative for
CD3 (C). The Ki-67 labeling of the large cells is very high (B). The large lymphoid cells are positive for EB virus DNA in
their nuclei. The small lymphoid cells are positive for CD20 (A), and CD3 (C). CD68-positive macrophages are scat-
tered (E). Immunostains, for CD20 (A), Ki-67 (B), CD3 (C), and CD68 (E), x400. In situ hybridization for EB virus (D),

x400.

lymphocytes (Figure 3E). CD68-positive macro-
phages were scattered (Figure 3F).

The pathological diagnosis was EB virus-
associated PAL (diffuse large B- cell ymphoma)
with inflammatory lymphocytes.

Discussion

The author thinks that the large lymphoid cells
are true neoplastic cells, because they showed
CD20 but not CD3. In addition, the Ki67 label-
ing was very high. The author thinks that the
small lymphoid cells are normal inflammatory
cells, because they expressed CD20 and CD3.
In addition, the Ki67 labeling was relatively low
and no light chain restriction was observed in
these small cells.

The present case is different from usual PAL in
two points. The first point is that the duration
between the pleuritis and PAL is very short (8
months); that of usual PAL is reported to be 20-
40 years [1-5]. The second point is that the pre-
sent case accompanied inflammatory infiltra-
tion.

The first point is difficult to explain. However, it
can be possible that malignant transformation
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of chronic inflammation (non-specific pleuritis)
was very rapid in the present case, though the
mechanism is unclear.

The second point is also difficult to explain.
However, the dominant infiltration of inflamma-
roty lymphocytes undergoes malignant transfor-
mation. The present case may be the early
phase of such malignant transformation. PAL is
though to develop from chronic inflammation [1-
5], supporting this hypothesis.

PAL is well known to be strongly associated with
EB virus. In the present study, EB virus DNA was
detected in the neoplastic large lymphocytes
and, to a lesser extent, in the inflammatory
small cells, suggesting that EB virus is associ-
ated with the pathogenesis of PAL in the pre-
sent case.

Address correspondence to: Dr. Tadashi Terada, De-
partment of Pathology, Shizuoka City Shimizu Hospi-
tal, Miyakami 1231 Shimizu-Ku, Shizuoka 424-8636,
Japan Tel: +81-54-336-1111; Fax: +81-54-334-
1173; E-mail: piyoO111jp@yahoo.co.jp
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