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Introduction

Although the pleura can be frequently invaded by 
lymphoma, primary pleural lymphoma is rare and relevant 
published literature are all case reports (1). It is usually 
divided into two types: primary effusion lymphoma (PEL) 
and pyothorax-associated lymphoma (PAL) (2). Primary 
pleural lymphoma without pleural effusion and history of 
chronic pyothorax is extremely rare and evidence-based 
decisions are few. Diffuse large B cell lymphoma (DLBCL) 
is the most common type of non-Hodgkin’s lymphoma (3).  
Here we present a case of non-pyothorax-associated 
primary pleural DLBCL with pleural thickening as the 
only radiological manifestation. Its diagnostic procedure 
and therapeutic strategy were described. The possibility 
of lymphoma should also be considered in patients with 
pleural thickening, in addition to chronic inflammation and 
pleural mesothelioma. 

Case presentation

A 65-year-old man attended our respiratory clinic with a 
4-month history of mild dull pain on the right side of the 
chest and back. The pain was not related to body position 
or respiration. He denied fever, cough, weight loss or 
any history of chest trauma. He had a 9-year history of 
chronic obstructive pulmonary disease and was treated 
with budesonide/formoterol turbuhaler regularly. Physical 
examination was unremarkable. Apart from a slight decrease 

of white blood cell count to 2.9×109/L, no other obvious 
abnormalities were found in his other laboratory results 
including erythrocyte sedimentation rate and C-reactive 
protein. 

He was then admitted to our ward for further 
management. Urine and stool tests, biochemical tests, 
coagulation test as well as tumor biomarkers were 
within normal limits. Infections including tuberculosis 
and HIV were ruled out. Abdominal ultrasonography 
demonstrated no abnormalities. Contrast-enhanced 
computed tomography (CT) scan of the chest showed 
inhomogeneous pleural thickening on the right without 
mediastinal lymph node enlargement. The lesion showed 
uniform enhancement and a vessel was visible going 
through it (Figure 1). Pleural mesothelioma was suspected, 
hence CT-guided percutaneous core needle biopsy of 
the pleura was performed. Pathological and immuno-
histochemical examinations of the specimen revealed a 
DLBCL (Figure 2). The patient underwent bone marrow 
biopsy and no abnormalities were found. PET CT scan was 
suggested while the patient refused it for economic reasons. 
Following a discussion with hematologists, he was treated 
with chemoimmunotherapy of rituximab together with 
cyclophosphamide, vincristine, doxorubicin, and prednisone 
(R-CHOP). The patient experienced leukopenia after 
therapy and then recombinant human granulocyte colony 
stimulating factor was used. The lesion reduced after eight 
cycles of chemotherapy (Figure 1) and he maintained good 
performance status. 
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Discussion

In this patient, there was no palpable lymphadenopathy 
although deep lymph nodes cannot be touched by physical 
exam. Hepato-or splenomegaly and obvious abdominal 
lymphadenopathy were excluded through abdominal 
ultrasonography. The results of bone marrow biopsy were 
normal and bone marrow infiltration was excluded. We 

had ever suggested PET-CT scan for systemic evaluation, 
unfortunately the patient refused it for economic reasons. 
As lymph nodes, liver, spleen and bone marrow are the most 
frequent sites lymphoma may involve, we had excluded 
other possible lesions with available exams except PET-CT. 
Therefore, based on the available results we considered it a 
case of primary pleural lymphoma. 

Figure 1 Images of contrast-enhanced CT scan and CT scan after chemotherapy. (A) Contrast-enhanced CT scan showed pleural 
thickening on the right. A vessel was enveloped by the lesion of primary pleural lymphoma as noted by arrows, which can be called “sandwich 
sign”; (B) CT scan after chemotherapy showed the lesion was reduced.

Figure 2 Histopathological and immunohistochemical findings of the primary pleural DLBCL. (A) Pathological findings of the pleural 
tumor showed DLBCL (H&E staining, ×200); (B,C,D,E) immunohistochemically, the tumor cells showed immunoreactivity for CD20 (B, 
×200), CD45 (C, ×200), CD79a (D, ×200) and Ki-67 (E, ×200). 
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Primary pleural lymphoma is rare, although pleural 
involvement is a common manifestation of secondary 
lymphoma. Most of the existing literatures about primary 
pleural lymphoma are case reports. Most of them can be 
further divided into two subtypes: PEL and PAL (2). The 
main radiographic manifestation of PEL, as the name 
implies, is pleural effusion. Human herpes virus 8/Kaposi 
sarcoma-associated herpes virus (HHV-8/KSHV) infection 
and immunosuppressive status such as HIV infection are 
commonly associated with the pathogenesis of PEL (4). 
PAL is triggered by long-standing empyema, which usually 
last for more than 20 years after the initial pneumothorax 
treatment for tuberculosis (5). Chronic inflammation and 
Epstein-Barr virus (EBV) infection are associated with 
PAL (6). Primary pleural lymphoma in immunocompetent 
patients without a history of pyothorax is extremely rare 
and there are few published reports (2). We report a case 
of primary pleural DLBCL without HIV infection. The 
patient had no history of tuberculosis, pyothorax, or pleural 
effusion. Inhomogeneous pleural thickening is the only 
radiographic manifestation. To the best of our knowledge, 
it’s the first time to report this unique type of primary 
pleural lymphoma in China.

DLBCL is the most common type of aggressive non-
Hodgkin lymphoma, representing approximately 30–40% 
of all cases (7). R-CHOP, a multi-drug rituximab-based 
chemoimmunotherapy regimen, is the standard therapy for 
DLBCL patients (8). The pathogenesis of primary pleural 
DLBCL is not yet elucidated and chronic inflammation 
is considered to be involved (9). According to the report 
of Iwasa et al. (1), we found only seven similar cases 
documented previously, which were non-pyothorax-
associated primary pleural DLBCL with pleural thickening 

or masses but without pleural effusion. All the cases were 
from Japan and the characteristics of them as well as our 
patient are summarized in Table 1. Of the eight reported 
cases, the average age is 60 years (17–84 years), and the 
ratios of males to females is 3:5. Their main radiographic 
finding is the pleural mass, with ribs involved in five cases. 
In our case, there was no bone involvement, while a vessel 
sign was visible in the lesion. The vessel was considered 
to be an intercostal artery that was enveloped by parietal 
pleural masses. That is called “sandwich sign” as described 
in two cases by Kim et al. and this characteristic CT 
sign would be helpful in differentiating primary pleural 
lymphoma from other pleural tumors (10). 

There is little evidence available for the treatment 
of primary pleural DLBCL. Operation, chemotherapy, 
radiotherapy and combination of these were performed 
in previously reported cases. Of the eight cases, three 
received monotherapy of chemotherapy. The others 
received different combination therapies. Chemotherapy 
is frequently performed and usually indispensable for a 
combination therapy. Peyrade et al. (11) reported a median 
survival of 29 months and an actuarial two-year survival 
rate of 47% in DLBCL patients treated with R-CHOP. 
The most common chemotherapeutic side effect is 
myelosuppression. The prognosis is diverse. Two of the 
eight reported cases died within half a year and others were 
still alive with different survival time. We suppose that these 
differences might be attributed to different biochemical 
features of the malignancy, performance statuses (PS) of the 
patients, and their responses to treatments. We administered 
full-dose R-CHOP in our patient taking into account his 
good PS. He responded well to the chemotherapy except 
for mild myelosuppression, and he is still in follow-up.

Table 1 Summary of non-pyothorax-associated primary pleural DLBCL without pleural effusion 

Case No. Age Gender Radiographic findings Treatment Survival time

1 76 M Mass CT + RT Death (5 months)

2 82 F Mass, bone invasion CT→OP→CT→RT Alive (15 months)

3 84 F Mass, bone invasion CT Death (4 months)

4 67 F Mass, bone invasion CT Alive (36 months)

5 39 F Mass RT + CT Alive (15 months)

6 17 M Mass, bone invasion OP + CT Alive (60 months)

7 48 F Mass, bone invasion OP + CT + RT Alive (47 months)

8 65 M Mass CT Alive (8 months)

DLBCL, diffuse large B cell lymphoma; CT, chemotherapy; RT, radiotherapy; OP, operation.
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In conclusions, we report a very rare case of primary 
pleural DLBCL in an immunocompetent patient without 
history of empyema or pleural effusion. The pathogenesis of 
this disease is still unknown. The pleural thickening and mass, 
as well as occasional bone involvement are main CT findings 
of this unusual type of lymphoma. In clinical practice, pleural 
thickening is mainly seen in malignant mesothelioma and 
chronic pleural inflammation such as pleuritis. From our case 
and the review of the literature, the possibility of lymphoma 
cannot be neglected although it is a rare manifestation. 
Although a pleural “sandwich sign” may suggest this 
diagnosis, CT findings lack specificity in most cases. The 
differential diagnosis should include pleural metastasis and 
malignant mesothelioma. Percutaneous core needle biopsy or 
surgical biopsy can provide enough specimens for diagnosis. 
As an aggressive malignancy, early diagnosis and treatment 
are important for primary pleural DLBCL to improve 
patients’ quality of life and prolong their survival.
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