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Background: The retrospective study was mainly performed to determine the clinical symptoms and 
radiological characteristics of primary pulmonary lymphoma (PPL) to improve the recognition and diagnosis 
of the disease. 
Methods: Between June 2007 and June 2019, the clinical data and radiological images of the 16 patients 
with PPL confirmed by pathology were retrospectively analyzed. 
Results: Among the 16 patients with PPL (6 males and 10 females, aged 32 to 72 years, with a median 
age of 55.13 years), 9 patients were mucosa-associated lymphoid tissue lymphoma (MALT) and 7 patients 
were diffuse large B-cell lymphoma (DLBCL); all of the patients did not suffer from autoimmune disease 
[such as rheumatoid arthritis (RA), systemic lupus erythematosus (SLE), or Sjogren’s syndrome (SSS)]; and 
11 patients had a long-term smoking history from 10 to 40 years. The common clinical symptoms were as 
follows: chest discomfort (n=8), cough (n=10), chest pain (n=7), fever (n=6), apnea (n=1), fatigue (n=4) and 
weight loss (n=3), however, 6 cases did not show clear symptoms at the time of diagnosis. Blood tests revealed 
anemia (n=6), thrombocytopenia (n=2), lactate dehydrogenase (LDH) level (n=7), C-reactive protein (CRP) 
(n=9), erythrocyte sedimentation rate (ESR) (n=8) and no tumor-related indexes were detected abnormal. 
The chest radiological images showed a total of 8 cases with multiple masses, 2 cases with different types of 
nodes, 4 cases with patchy infiltration or consolidation shadow, with or without an air bronchogram, and 
2 cases with a mixed manifestation. All the lesions were only involved in unilateral lung (13 right, 3 left), 
none of them located on bilateral lung fields. At the time of admission, the patients were misdiagnosed as 
lung cancer (n=9), pneumonia (n=5), tuberculosis (n=1), and diffuse interstitial lung disease (n=1). Then final 
pathological diagnosis was confirmed by surgery (n=9), percutaneous lung biopsy (n=5), and bronchoscopic 
biopsy (n=2).
Conclusions: PPL is a rare disease, though clinical symptoms and radiological characteristics are not 
typical, they serve as significant clues for the diagnosis and differential diagnosis. Accurate diagnosis mainly 
depends on histopathological examination, however, conducting a retrospectively study could improve and 
enrich our knowledge to the disease and reduce inappropriate treatments.
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Introduction

Lymphoma is a malignant tumor of lymphoid tissue and 
often affects the lungs through blood dissemination or 
directly invades from mediastinal/hilar lymph nodes, 
which rarely be detected as a form of primary pulmonary 
disease (1,2). primary pulmonary lymphoma (PPL) is 
defined as clonal lymphoid proliferation affecting the lung, 
lobar, or primary bronchus, with or without mediastinal 
involvement, and absence of extra-thoracic lymphoma at 
the time of diagnosis or within the next 3 months (3-5).  
It is an uncommon tumor that accounts for only 0.4% of 
all malignant lymphomas and only 3–4% of extranodal 
lymphomas (6-8). Atypical clinical symptoms (such as chest 
cough, discomfort, fever, fatigue, etc.) and radiological 
characteristics of PPL lead to the difficulties in the disease 
diagnosis and treatment (9-11). The present knowledge 
of PPL is still limited and most studies on PPL are case 
reports, especially lacking of systematic clinical and 
radiological performances studies. In the current research, a 
total of 16 patients who attended our hospital and received 
operation or biopsy-proven PPL from June 2007 to June 
2019 were systematically and comprehensively reviewed 
and analyzed. By analyzing and summarizing the clinical 
features, the laboratory examinations and radiological 
characteristics as well as radiological differential diagnosis 
of PPL, we aim to provide a better understanding to the 
disease, also improve the accuracy of early diagnosis and 
minimize the misdiagnosis.

Methods

Patients

The patients diagnosed as PPL were strictly according to 
the following criteria (7,12): (I) only unilateral or bilateral 
pulmonary was involved, with or without mediastinal 
involvement; (II) no previous extra-thoracic lymphoma 
was diagnosed; (III) no evidence of lymphoma involved in 
other organs upon diagnosis; (IV) no evidence of lymphoma 
was detected outside of the thorax within the 3 months 
following the initial diagnosis; (V) disease confirmed by 
pathology. Here, totally 16 patients in our hospital were 
enrolled from June 2007 to June 2019.

Clinical data

Information on clinical findings, including age, gender, 
smoking history, past medical history, clinical symptoms, 

laboratory test results, radiological images, pathological 
results and follow-up data, were obtained from the clinical 
database and patient files. The data were systematically 
reviewed and analyzed.

CT scanning protocol

All the chest CT scans in our study were performed from 
the top of the thoracic cage to the level of lung base using 
Light Speed 64VCT (GE) and Discovery CT750 HD (GE). 
The scanning parameters were as follows: 120 kVp, 110 mA, 
slice thickness 5 mm, matrix 512×512 and the acquisitions 
of images were in inspiration phases. High-resolution 
images were reconstructed at 1.25 mm slice thickness with 
a soft-tissue algorithm for mediastinal window setting 
(window width, 350 HU; window level, 50 HU), and a 
lung algorithm for lung window setting (window width,  
1,500 HU; window level, −700 HU).

Radiologic images analysis

All the radiological images were evaluated and analyzed 
independently by two specialized chest radiologists. More 
attention was paid to the lesion size, location, shape, 
pleural thickness, pleural effusion, hilar or mediastinal 
lymphadenopathy. Definition of assessed CT features was 
referred to the previous study (13), and the 16 cases of 
PPL were categorized into different patterns based on the 
predominant radiological abnormalities. Decisions on CT 
scan findings were reached by consensus. 

Histologic evaluation

Pathological diagnoses of PPL were based on histological 
examinat ion of  surgical  specimens or  bronchia l , 
transbronchial or transthoracic biopsy material. The 
samples were obtained from all patients and reviewed by the 
pathologists. 

Statistical analysis 

Demographic and clinical data were presented as means, 
medians,  minimum or maximum, frequencies and 
percentage. Continuous data between two different groups 
were compared using Student’s t-test or Wilcoxon rank sum 
test, while categorical data were compared using χ2 test. The 
Statistical analysis was carried out with SPSS 20.0 version 
(Chicago, USA). P values less than 0.05 were considered 
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statistically significant.

Results

General clinical features 

As shown in Table 1, general clinical data of the 16 PPL 
patients were listed. Among the 16 patients (6males and 
10 females, aged 32 to 72 years, with a median age of 
55.13 years), 9 (56.25%) patients were mucosa-associated 
lymphoid tissue lymphoma (MALT) and 7 (43.75%) 
patients were diffuse large B-cell lymphoma (DLBCL). 
The mean age in MALT group was 58.88 and in DLBCL 
groups was 51.38. There were 11 (68.75%) patients with a 
long-term smoking history range from 10 to 40 years. No 
one suffered from autoimmune disease (i.e., RA, SLE, SSS). 
The common clinical symptoms were as follows: chest 
discomfort (n=8; 50.00%), cough (n=10; 62.50%), chest pain 
(n=7; 43.75%), fever (n=6; 37.50%), apnea (n=1; 6.25%), 

fatigue (n=4; 25.00%) and weight loss (n=3; 18.75%). 
Noticeably, there were 6 (66.67%) cases in MALT group 
with no symptoms at diagnosis. Table 1 may also reveal that 
patients in DLBCL group suffered relative severer clinical 
symptoms compared with those in MALT group.

Abnormal blood indexes

The results of blood tests were shown in Table 2 . 
The abnormal indexes were anemia (n=6; 37.50%), 
thrombocytopenia (n=2; 12.50%), lactate dehydrogenase 
(LDH) level (n=7; 43.75%), C-reactive protein (CRP) level 
(n=9; 56.25%) and erythrocyte sedimentation rate (ESR) 
level (n=8; 50.00%). Here, the tumor-related indexes of the 
16 patients were normal. In the two groups, we found that 
the abnormal rate of blood indexes in MALT group was 
lower than that in DLBCL group. In MALT group, the 
highest rate of abnormal index was CRP (44.44%, n=4/9), 
while in DLBCL group, the abnormal percentages were 
57.14% (n=4/7), 28.57% (n=2/7), 85.71% (n=6/7), 71.43% 
(n=5/7), 85.71% (n=6/7) in anemia, thrombocytopenia, 
LDH, CPR and ESR, respectively. 

Radiological images features

Based on the predominant radiological features of the 16 
patients, the lesions were classified into mass-type, node-
type, patch-like or consolidate type and mixed-type. As 
shown in Table 3, 8 cases showed multiple masses, 2 cases 
showed different (single or more) nodes, 4 cases had patch-
like infiltration or consolidation shadow with or without air 

Table 1 General clinical features in 16 patients with PPL

Characteristics MALT DLBCL Total No.

Case No. 9 7 16

Gender 

Male 4 2 6

Female 5 5 10

Average age, years 58.88 51.38 55.13 [32–72]

Smoking history

Yes 5 6 11

No 4 1 5

Autoimmune disease 0 0 0

Common symptoms

Chest discomfort 2 6 8

Cough 3 7 10

Chest pain 2 5 7

Fever 1 5 6

Apnea 0 1 1

Fatigue 1 3 4

Weight loss 1 2 3

No comfortable 6 0 6

PPL, primary pulmonary lymphoma; DLBCL, diffuse large 
B-cell lymphoma; MALT, mucosa-associated lymphoid tissue 
lymphoma.

Table 2 Blood tests in 16 patients with PPL

Features MALT DLBCL Total No.

Case No. 9 7 16

Anemia 2 4 6

Thrombocytopenia 0 2 2

LDH 1 6 7

CRP 4 5 9

ESR 2 6 8

Tumor-related indexes 0 0 0

PPL, primary pulmonary lymphoma; DLBCL, diffuse large 
B-cell lymphoma; MALT, mucosa-associated lymphoid tissue 
lymphoma; LDH, lactate dehydrogenase; CRP, C-reactive 
protein; ESR, erythrocyte sedimentation rate.



1972 Xie et al. Retrospective study on PPL 

© Translational Cancer Research. All rights reserved.   Transl Cancer Res 2020;9(3):1969-1977 | http://dx.doi.org/10.21037/tcr.2020.02.16

bronchogram, and 2 cases showed a mixed manifestation. In 
DLBCL group, 6 out of 7 patients presented the mass-type, 
and only 1 case showed mixed-type. While in MALT group, 
the 4 different types all could be detected. The distribution 
of the lesions was in unilateral lung (100%, n=16/16), 
especially in the right lung (n=13/16), and no case involved 
a bilateral lung. The presentations of pleural thickness, 
pleural effusion and hilar or mediastinal lymphadenopathy 
were relatively easier to be detected in the DLBCL cases, 
and the incidence of the three manifestations were 42.86% 
(n=3/7), 28.57% (n=2/7), 42.86% (n=3/7), respectively, 
whereas they were only 11.11% (n=1/9), 0% (n=0/9), 
11.11%, (n=1/9) in the MALT cases, respectively.

Mass-type
A total of 8 patients were mass-type (2 MALT, 6 DLBCL). 
The size of the mass ranged from 3.43 cm × 2.80 cm 
to 10.90 cm × 4.40 cm, with irregular morphology and 
uneven density. Local necrosis could be observed in some 
larger mass, and small calcification lesions in the marginal 
zone were also detected. When underwent a contrast-
enhanced CT scan, the lesion showed a trend of gradual 
intensification. Of the 8 patients, 2 presented multiple 
lesions (Figure 1), and 6 showed a single lesion on the right 

lobe. Pleural effusion, thickening or involvement of the 
pleura, and enlargement of the hilar or mediastinal lymph 
nodes were relatively easy to be detected in the Mass type.

Node-type
Two cases presented single node type. The nodes were 
slightly irregular in shape and slightly inhomogeneous in 
density. In one case, burrs and lobulated presence could 
be seen at the margin and the sign of air bronchogram 
was also detected (Figure 2). In another case, nodules and 
parabronchial lymph nodes were observed. The lesion 
in the inferior lobe of right lung proved to be an MALT 
exactly, and the adenopathy was invaded by the MALT 
lesion (Figure 3).

Patch or consolidate type
All the 4 patients were MALT-type, characterized by flaky 
or patchy dense shadow with the showing signs of air 
bronchogram, or pulmonary infiltrate with diffuse margins 
(Figure 4).

Mixed-type
Two patients were mixed-type (1 MALT, 1 DLBCL). 
Two or more manifestations of nodes, masses, consolidate 
shadow or interstitial/crazy paving pattern could be seen 
simultaneously in one patient (Figure 5).

Diagnostic results and methods

As the clinical symptoms and radiological features are 
atypical, the disease is difficult to be diagnosed. As 
shown in Table 4, the patients were misdiagnosed as lung 
cancer (n=9/16, 56.25%), pneumonia (n=5/16, 31.25%), 
tuberculosis (n=1/16, 6.25%) and diffuse interstitial lung 
disease (n=1/16, 6.25%). The results were finally confirmed 
by surgery [n=9, 2 by open lung biopsy and 7 by video-
assisted thoracic surgery (VATS)], percutaneous lung biopsy 
(n=5), and bronchoscopic biopsy (n=2).

Differential diagnosis

Before confirmation, our cases were misdiagnosed as 
pneumonia, lung cancer, or tuberculosis. Discussion on 
differential diagnosis between PPL and the mentioned 
diseases were necessary: 

For patch-like or consolidate type PPL
This type of PPL often accompanied with sign of air 

Table 3 CT manifestations in 16 patients with PPL

Characteristic MALT DLBCL Total No.

Case No. 9 7 16

Pattern

Mass-type 2 6 8

Node-type 2 0 2

Patch or 
consolidate type

4 0 4

Mixed-type 1 1 2

Location

Unilateral 9 (8 right; 1 left) 7 (5 right; 2 left) 16

Bilateral 0 0 0

Pleural thickness 1 3 4

Pleural effusion 0 2 2

Hilar or mediastinal 
lymphadenopathy

1 3 4

PPL, primary pulmonary lymphoma; DLBCL, diffuse large 
B-cell lymphoma; MALT, mucosa-associated lymphoid tissue 
lymphoma.

D:/%E8%BD%AF%E4%BB%B6/Youdao/Dict/8.8.0.0/resultui/html/index.html#/javascript:;
D:/%E8%BD%AF%E4%BB%B6/Youdao/Dict/8.8.0.0/resultui/html/index.html#/javascript:;
D:/%E8%BD%AF%E4%BB%B6/Youdao/Dict/8.8.0.0/resultui/html/index.html#/javascript:;
D:/%E8%BD%AF%E4%BB%B6/Youdao/Dict/8.8.0.0/resultui/html/index.html#/javascript:;
D:/%E8%BD%AF%E4%BB%B6/Youdao/Dict/8.8.0.0/resultui/html/index.html#/javascript:;
D:/%E8%BD%AF%E4%BB%B6/Youdao/Dict/8.8.0.0/resultui/html/index.html#/javascript:;
D:/%E8%BD%AF%E4%BB%B6/Youdao/Dict/8.8.0.0/resultui/html/index.html#/javascript:;


1973Translational Cancer Research, Vol 9, No 3 March 2020

© Translational Cancer Research. All rights reserved.   Transl Cancer Res 2020;9(3):1969-1977 | http://dx.doi.org/10.21037/tcr.2020.02.16

bronchogram, and bronchiectatic changes in our study 
and previously reported (6,9,14). Additionally, anti-
inflammatory treatment is ineffective to PPL. This type 
of PPL should be distinguished from (I) lobar pneumonia, 
which is characterized by consolidation of pulmonary 

segments or lobes with normal internal bronchi, moreover, 
patients may benefit from anti-inflammatory treatment; 
and from (II) pneumonia type carcinoma of lung (PTCL), 
the air bronchogram sign could be observed, whereas the 
bronchial wall is often irregular, narrow, interrupted or 

Figure 1 Mass-type: two lesions occupied the upper left lung, with irregular shape and lobulated presence, local necrosis detected in the 
larger mass. Both lesions were close to the chest wall without distinct boundaries (A,B). A small amount of pleural effusion can be detected (B). 
Proved to be a DLBCL by immunohistochemistry (×100, C). DLBCL, diffuse large B-cell lymphoma.

Figure 2 Node type: an irregular dense nodule was detected in the upper right lobe, and burrs and lobulated presence could be observed 
(A,B). The air bronchogram sign could be found in this case (A). Proved to be a MALT by HE staining method (×100, C). MALT, mucosa-
associated lymphoid tissue lymphoma.

Figure 3 Node type: a nodule located at the perihilar region of right lung and could not be isolated with the peribronchial lymph node(A,B). 
Also, subcarinal lymph node enlargement was observed (B). Proved to be a MALT by HE staining method (×100, C). MALT, mucosa-
associated lymphoid tissue lymphoma.

A B C

A B C

A B C
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thickened. 

For node or mass-type PPL: should be separated from: 
(I) Peripheral lung cancer, which shows a mass or node with 
lobulated shape, spicules of margin, pleural indentation, 
vessel convergence and vacuole signs. However, the signs 
were less observed in node or mass-type PPL, especially the 
pleural indentation, vessel convergence and vacuole signs 
in our patients. Additionally, for peripheral lung cancer, 

the tumors apparently strengthened after a contrast-
enhanced scan and often accompanied with other malignant 
signs, such as lymph node enlargement, pleural effusion, or 
distant metastasis.

(II) Tuberculoma. Tuberculoma predilection sites were 
in upper and lower dorsal segments and often surrounded b
y several smaller satellite lesions. The lesion with calcificati
on or peripheral calcification would offer important clues in 
differential diagnosis. Also, anti-tuberculosis treatment was 

Figure 4 Patch or consolidate type: the dense shadow in the middle lobe of the right lung with the sign of air bronchogram (A,B). Proved to 
be a MALT by HE staining method (×100, C). MALT, mucosa-associated lymphoid tissue lymphoma.

Figure 5 PMixed-type: an interstitial/crazy paving pattern as well as two small nodules were observed (A,B,C). Proved to be a MALT by 
immunohistochemistry (×100, D). MALT, mucosa-associated lymphoid tissue lymphoma.

A B C

A B

C D
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effective to patients with tuberculoma. 
(III) Metastatic tumor. These patients usually had a 

history of malignant tumor.

Discussion

PPL is a rare disease, accounting for only 0.4% of all 
lymphomas cases (5,12), and such a rarity is less considered 
in diagnosis of lung lesions, thus leading to inappropriate 
treatments. The most common type of PPL is MALT 
lymphoma, and the DLBCL is less frequent (12,15-17). 
In the current study, MALT (n=9) and DLBCL (n=7) 
were all observed in the 16 patients. By carefully analyzing 
and summarizing the clinical features, the laboratory 
examinations and radiological characteristics as well as 
radiological differential diagnosis of PPL, we could gain 
a better understanding to this disease and minimize the 
inappropriate treatments.

PPL has various clinical symptoms, including cough, 
chest pain, fever, apnea, fatigue, weight loss, night sweats, 
etc. These non-specific symptoms and physical signs do not 
contribute significantly to PPL diagnosis, and noticeably, 
at least one-third of the patients have no symptoms (6,18). 
In our study, 62.50% (n=10/16) patients presented some 
different common clinical symptoms, while 37.50% 
(n=6/16) showed no symptoms, which was consisted 
with previous reports (4-6,8,18).Here the 6 ones without 

symptoms were MALT patients, and the DLBCL patients 
presented relatively severer clinical symptoms than that of 
MALT. 

In this study, the number of male and female patients is 
6 and 10, respectively, showing a female preponderance and 
is inconsistent with the previous reports (19,20). The age 
of our patients ranges from 32 to 72 years, with an average 
age of 55.13 years. The mean age in MALT group was 
58.88 and in DLBCL groups was 51.38. The age at PPL 
incidence in our study was younger than that in the previous 
reports, in which patients at their sixties and seventies 
have the highest incidence (6,20,21). We inferred the 
reason could be attributed to the patients’ increased health 
awareness and participation in physical examination. Most 
investigators considered that PPL was acquired in response 
to long-term exposure to various antigenic stimuli, such as 
smoking, infection, or autoimmune disease (15,22-25). In 
our study, 68.75% (n=11/16) patients have a long history 
of smoking, supporting that smoking could be an induce-
factor to PPL. However, patients with autoimmune diseases 
are not identified in this study. In blood tests, patients were 
often found abnormal in anemia, thrombocytopenia, and 
elevated LDH levels (20). Additionally, we also observed 
the elevated CPR levels and accelerated ESR, but patients 
did not show abnormalities in tumor-related indicators. In 
the DLBCL group, the abnormal rate of blood parameters 
in patients is higher than that in the MALT group, and the 
clinical symptoms are relatively obvious, which may predict 
the poorer prognosis than that of MALT lymphoma (26).
The similarities and differences in clinical features of PPL 
between our study and other studies indicated that this 
disease is quite complex and hard to be thoroughly clarified.

To our knowledge, CT is a very convenient and 
sensitive method for diagnosing lung lesions. However, 
PPL manifests itself in many different ways (21,27-31), 
which makes it difficult to be distinguished from lung 
cancer, pneumonia, tuberculosis, diffuse interstitial lung 
disease, in our study, especially from lung cancer. In the 
DLBCL group, 6 out of the 7 cases are mass type, and 
they were misdiagnosed as lung cancer until pathologically 
confirmed. We inferred this may be due to the facts that: 
on one hand the mass itself with similar characteristics to 
the lung cancer and make it hard to be distinguished from, 
on the other hand patients attending our cancer hospital 
tend to suffer from cancers, especially lung cancer in this 
area. In the MALT group, patch-like or consolidation types 
are relatively common, which is consistent with previous 
studies (9). And we have a high risk of misdiagnosing them 

Table 4 Diagnostic results and methods

Characteristic MALT DLBCL Total No.

Case No. 9 7 16

Misdiagnosis

Lung cancer 2 7 9

Pneumonia 5 0 5

Tuberculosis 1 0 1

Diffuse interstitial lung 
disease 

1 0 1

Confirmed by

Open lung 0 2 2

Vast 5 2 7

Percutaneous lung biopsy 1 4 5

Bronchoscopic biopsy 1 1 2

DLBCL, diffuse large B-cell lymphoma; MALT, mucosa-
associated lymphoid tissue lymphoma.
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as inflammatory lesions. Nowadays, PET-CT shows some 
advantages in proper diagnosis, staging and management in 
PPL (32,33), more creative and detailed work could to be 
done to help minimize the misdiagnosis.

In conclusion, by retrospective analysis of the 16 cases, 
we have acquired a better understanding on PPL and would 
share some tips with everyone. In radiographic images, 
lesions of PPL could show as mass, node, patch, consolidate 
and mixed types, etc. Patch or consolidate type with or 
without air bronchogram was more common in MALT, 
while the mass type was more inclined to DLBCL. The 
presentations of pleural thickness, pleural effusion and hilar 
or mediastinal lymphadenopathy were relatively easier to be 
detected in the DLBCL. Although the clinical symptoms 
and blood indexes were not typical, we also found that 
the DLBCL patients suffered relatively severer clinical 
symptoms than that of MALT. And the level of LDH, CRP, 
and ESR indexes showed elevated, especially in DLBCL. 
When patients over 50 years and radiographic images 
showed as we reported before, in particular for those with 
ineffective anti-infection and long course of disease that 
have poor therapeutic results, PPL should be considered. 
Once PPL is suspected, a differential diagnosis should be 
done with pneumonia, lung cancer, tuberculosis, etc., as 
we mentioned above and an early biopsy or puncture is 
recommended to avoid inappropriate treatments.

There are also several limitations in this study. First, this 
is a retrospective study and the sample size is small (due to 
the rarity of this disease), which would weaken the accuracy 
and reliability of the results. Second, the heterogeneous 
features of our Sample (for example some patients only 
underwent plain CT scan, lacking contrast-enhanced CT 
information).
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