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Abstract: Primary pulmonary mucosa-associated lymphoid tissue (MALT)-derived lymphoma is a low-grade B-cell 
non-Hodgkin’s lymphoma. It is rare with unclear clinical and imaging findings, requiring biopsy or surgery for 
diagnosis. Here, we provide a new case to learn the symptoms, diagnosis and treatment of primary pulmonary 
MALT lymphoma. The patient was a 51-year-old male. During the annual physical examination in 2019, a shadow in 
the lower lobe of the right lung was accidentally found in his chest computed tomography image. In 2020, the size 
and density of the shadows increased, which was suspected to be lung adenocarcinoma. The patient underwent 
video-assisted thoracoscopic surgery and segmental resection. Pathological examination showed residual germinal 
centers around the tumor cells, and many inflammatory cells had diffusely infiltrated, mainly monocyte-like B cells. 
Immunohistochemical analysis showed that CD3, CD20, Bcl-2, CD43, CK-pan and CD23 were positive, while BCL-6, 
CD5, CD10, c-myc and cyclin D1 were negative. The patient was diagnosed with MALT extranodal marginal zone 
B-cell lymphoma. The patient did not receive chemotherapy or radiotherapy after the operation but was still under 
close observation. Primary pulmonary MALT develops slowly and tends to be inert and spontaneous. Due to the lack 
of specific clinical symptoms and imaging findings, it can easily be misdiagnosed as tuberculosis, lung cancer, or 
infection. Thoracoscopic resection may be a good choice for the diagnosis and treatment.
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Introduction

Isaacson and Wright first proposed mucosa-
associated lymphoid tissue (MALT) lymphoma 
in 1983 [1]. It is a low-grade malignant non-
Hodgkin lymphoma characterized by a homo- 
genous B-cell population in MALT [2]. MALT 
lymphoma is a relatively rare disease, and the 
most common site is gastrointestinal, but it can 
also develop in many different organs, including 
the salivary gland, orbit, thyroid gland and lung, 
etc. [3].

Primary pulmonary MALT lymphoma is a 
sporadic disease, representing 0.5% of all 
primary lung cancer [4], and patients often 
have nonspecific symptoms. Its clinical cause 
is unclear, and there is no consensus on the 
best approach for its management. Herein, we 
describe a case of surgically resected primary 

pulmonary MALT lymphoma and discuss our 
experience of treatment [5]. Pulmonary MALT 
lymphoma is a low-grade B-cell lymphoma 
originating from mucous tissue with a median 
age of 60 [6]. Its incidence has been increasing 
recently, possibly related to chronic infection 
and autoimmune disorders [7]. It has been 
reported that 30% of patients with lung MALT 
lymphoma are complicated with connective ti- 
ssue diseases, such as systemic lupus erythe- 
matosus, rheumatoid arthritis, Sjogren’s syn- 
drome, hepatitis C and acquired immune defi- 
ciency syndrome [8]. Nearly 50% of patients  
are asymptomatic at the time of visit. Usually, 
physical examination finds chest abnormali- 
ties and suggests further diagnosis [9]. Some 
patients may have cough, dyspnea, chest pain 
and hemoptysis, etc. The primary symptoms 
are fever and decreased body mass, and the 
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clinical manifestations are related to the lesion 
site and the scope of invasion [10].

The gold standard for diagnosing MALT lym- 
phoma is histopathology of biopsy specimens, 
usually obtained by computed tomography (CT)- 
guided percutaneous lung puncture or trache-
oscopy. Bronchoalveolar lavage (BAL) usually 
shows average cell count, and lymphocytic 
alveolitis occurs in about 60% of cases [11]. 
Therefore, clonal type and phenotype analysis 
of alveolar lymphocytes are helpful for MALT 
diagnosis, but BAL test is not commonly used  
in clinical practice.

Case presentation

Informed consent was provided by the patient. 
A 51-year-old male non-smoker was found to 
have a patchy low-density shadow in the right 
inferior lobe of the lung, which was identified 
incidentally by chest CT during an annual 
physical examination in 2019 (Figure 1A). In 
2020, the shadow was found to increase in size 
and density, which was suspected to be lung 
adenocarcinoma. The patient was referred to 
our hospital for further evaluation. On admis- 
sion, the patient reported no symptoms and 
nor any discomforts. He underwent regularly 
physical examination and had no significant 
medical history or family history.

He had a neutrophil to lymphocyte ratio of 2.65, 
AFP of 5.0±0.5 ng/ml, CA199 of 11.23±2.2 U/
ml and CA125 of 11.2±2.5 U/ml. No hepatitis  
B virus, hepatitis C virus, syphilis helicoid or 
human immunodeficiency virus infection was 
found. The patient underwent a thoracic CT, 
which identified a patchy mid-density shadow 

near the oblique fissure of the right inferior lobe 
(2.8×3 cm), and an air bronchogram was also 
evident (Figure 1B and 1C).

According to the results of the imaging ex- 
aminations and clinical features, we suspect- 
ed the mass was a lung adenocarcinoma. A 
biopsy was not performed due to potential nee-
dle metastasis and blooding risk. The patient 
consented to undergo a video-assisted thora- 
coscopic surgery with segment resection 
(S7+8) of the right inferior lobe, including the 
mass. The gross feature of the surgical 
specimen was a pale-gray, 2.8 cm nodular 
mass (Figure 2). Microscopic examination of 
the resected tissue revealed residual germinal 
centers around the tumor cells and a large 
number of inflammatory cells diffusely infi- 
ltrated, mainly monocyte-like B cells. Immu- 
nohistochemistry analysis showed that the 
lymphocytes were positive for CD3, CD20, BCL-
2, CD43, CK-pan and CD23 but negative for 
Bcl-6, CD5, CD10, C-myc and cyclin D1 (Figure 
3 and Table 1). Based on the above-mentioned 
pathological findings, the patient was diag-
nosed as extranodal marginal zone B-cell lym-
phoma of MALT. The patient did not receive 
chemotherapy or radiotherapy after surgery, 
but he was kept under close observation be- 
cause of the potential progression of the MALT. 
As of when writing this report, the patient has 
remained well during the three months of fol-
low-up after surgery.

Discussion

MALT lymphoma is generally associated with 
chronic antigen stimulation, including microbial 

Figure 1. Chest computed tomography. A: The patchy low-density shadow in the right inferior lobe was found in 
2019. B: The patchy shadow was increase in size and density in 2020. C: Air bronchogram was found in the shadow 
in 2020.
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antigens and auto-antigens [12]. There are 
certain relationships between antigens and 
MALT lymphomas, such as gastric MALT lym- 
phoma with H pylori-associated chronic gastri-
tis [13], thyroid MALT lymphoma with Hashimoto 
disease [14], small intestine MALT lymphoma 
with Campylobacter jejuna infection, and thy-
mic MALT lymphoma with Sjögren’s syndrome. 
Thus, a plausible hypothesis is that causative 
antigens can stimulate the development of pul-
monary MALT lymphoma [15]. To date, systemic 
lupus erythematosus, multiple sclerosis, Ha- 
shimoto’s thyroiditis and Sjögren’s syndrome 
are considered risk factors for developing pul-
monary MALT lymphoma [16]. These suggest 
that antigens might also contribute to develop-
ing pulmonary MALT lymphoma. However, the 
etiology of pulmonary MALT lymphomas has 
not yet been clearly identified, and more evi-
dence is required.

Pulmonary MALT lymphoma usually occurs at 
50-60 years of age, but there are also a few 
patients younger than 30 years old. Most stud-
ies have shown no difference in the incidence 
between men and women, and few studies 
have shown that it attacks more men are than 
women [17]. As the development of pulmonary 

MALT lymphoma was slow and insidious, symp-
toms and signs were unspecific. Approximately 
30-50% of patients were asymptomatic at diag-
nosis [4]. Patients with symptoms usually sh- 
ow nonspecific respiratory symptoms, such as 
cough, dyspnea, expectoration and chest pain 
[18]. Hemoptysis, fever and weight loss were 
observed in those with aggressive disease 
forms [19], which were difficult to distinguish 
from pulmonary inflammation, lung cancer and 
tuberculosis.

On radiological examination, pulmonary MALT 
lymphomas typically manifest as multiple or 
solitary distributions of lesions, including con- 
solidation with air bronchograms, nodules, ma- 
ss, GGO and diffuse interstitial lung disease 
patterns [20]. Hilar and mediastinal lympha- 
denopathy is present in 30% of the patients 
[21]. The above imaging findings were un- 
specific. Due to nonspecific clinical features, 
biomarkers and imaging findings, this lesion is 
easily misdiagnosed with tuberculosis, lung 
cancer and infection. Pathology is the only 
method to diagnose primary pulmonary MALT 
lymphoma. Therefore, obtaining a specimen for 
diagnosis is essential during a bronchoscopy, a 
needle biopsy or a thoracotomy. Our patient’s 
CT imaging showed a patchy low-density sha- 
dow with an air bronchogram. After monitoring 
by repeated CT imaging, we interpreted the 
results as suspected lung adenocarcinoma. 
However, pathological findings in our case 
revealed pulmonary extranodal marginal zone 
B-cell lymphoma of MALT. 

Currently, no standard therapeutic strategies or 
guidelines for pulmonary MALT lymphoma have 
been estimated because of the small number 
of patients worldwide. Based on the clinical 
stage, histology and performance status [22], 
surgery, chemotherapy, immunotherapy, radio- 
therapy or a combination had been commonly 
used. Since it is challenging to diagnose 
accurately without pathology, thoracoscopic 
resection is probably the best choice for both 
diagnosis and therapy. Radiotherapy is con- 
sidered in patients with limited lesions and 
contraindications [23]. Because the disease 
has indolent characteristics, develops slowly 
and tends to be invasive and spontaneous, 
clinical observation has been emphasized for 
asymptomatic patients [24]. Some studies 
have reported that asymptomatic patients 

Figure 2. Gross appearance showed the cut surface 
of the tumor with a pale-gray pattern.



Mucosa-associated lymphoid tissue type: a case report and literature review

9075	 Am J Transl Res 2022;14(12):9072-9077

obtain complete remission by enhancing self-
immunity [25]. If the related symptoms or 
lesions of the patients developed during the 
clinical observation, intervention should be 
implemented immediately. For bilateral or ex- 
tra-pulmonary lesions, recurrence or progres- 
sion, chemotherapy has been recommended 
[26]. CHOP (cyclophosphamide, hydroxydauno- 
rubicin, oncovin and prednisone) is widely used 
as a first-line protocol in clinical practice [5]. 
Anti-CD20 monoclonal antibody (rituximab) ef- 
fectively treats MALT lymphoma and can pro-
duce a 50 to 70% remission rate regardless of 
the disease location [27]. In our patient, we 
performed thoracoscopic segment resection 
for both diagnosis and therapy. Instead of che-

ing agencies in the public, commercial, or not-
for-profit sectors.
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Table 1. Antigen expression in patients with 
different subtypes (%)
Antigen T lymphocyte type B lymphocyte type
CD20 9 57.85
BCL-2 13 60.88

motherapy or immunothe- 
rapy after surgery, we are fo- 
llowing up continuously. The 
prognosis of patients with 
primary pulmonary MALT lym- 
phoma is good, with a median 
survival time of over 10 years.

Conclusions

We reported a case of pul- 
monary extranodal marginal 
zone B-cell lymphoma of 
MALT, which is a rare and 
indolent disease. Clinical ma- 
nifestations and imaging find- 
ings were unspecific. Diagno- 
sis depends are pathology 
and immunohistochemistry. 
Therapeutic strategies inclu- 
de surgery, chemotherapy, 
immunotherapy, radiotherapy 
and clinical observation. Tho- 
racoscopic resection is pro- 
bably the best choice for both 
diagnosis and therapy.
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