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Gastric mucosa-associated lymphoid tissue (MALT) lymphoma is often associated with chronic Helicobacter pylori infection. 
For an accurate diagnosis of gastric MALT lymphoma, clinical suspicion and careful endoscopic examination with multiple 
biopsies should be performed, and the final pathological confirmation should be provided. Gastric MALT lymphomas pres-
ent with nonspecific symptoms and endoscopic findings. In most cases, H. pylori infection is the main cause of gastric MALT 
lymphoma. Therefore, H. pylori eradication should be considered the first-line treatment, even in cases of H. pylori-negative 
gastric MALT lymphoma. Radiotherapy or chemotherapy can be considered in patients in whom eradication therapy has 
failed. Because the clinical course of gastric MALT lymphoma is usually indolent, the “watch-and-wait” strategy is one of the 
choices for selected patients who can undergo scheduled regular follow-up examination.
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INTRODUCTION

Gastric mucosa-associated lymphoid tissue (MALT) lym-
phoma, a subtype of non-Hodgkin lymphoma, arises from 
the MALT of the stomach. This indolent lymphoma is of-
ten associated with chronic Helicobacter pylori infection, a 
bacterium implicated in several gastric diseases. The discov-
ery of the association between H. pylori and gastric MALT 
lymphoma has improved the management of this disease, 
indicating the importance of microbial factors in its patho-
genesis and therapy [1]. Gastric MALT lymphoma is typically 
indolent and may remain localized in the gastric mucosa for 
extended periods. 

Diagnostic and treatment strategies mainly focus on the 
identification and eradication of H. pylori, which can lead 
to complete remission in a significant proportion of cases. 
However, for H. pylori-negative cases or those unrespon-
sive to eradication therapy, alternative therapeutic strategies 
such as radiotherapy and chemotherapy can be considered. 

In general, the prognosis for gastric MALT lymphoma is fa-
vorable, particularly when diagnosed early and managed 
appropriately [2]. This study aimed to provide updated infor-
mation regarding the pathogenesis, diagnosis, treatment, 
and prognosis of gastric MALT lymphoma. 

PATHOGENESIS OF GASTRIC MALT 
LYMPHOMA

Gastric MALT lymphoma is closely associated with chronic 
H. pylori infection, although a subset of cases are indepen-
dent of this bacterium. The pathogenesis of gastric MALT 
lymphoma is a multistep process involving both infectious 
and genetic factors, leading to the malignant transforma-
tion of lymphoid cells.

The pathogenesis of most gastric MALT lymphomas be-
gins with H. pylori infection. Notably, H. pylori induces a 
local immune response in the gastric mucosa, leading to 
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the recruitment and proliferation of MALT. A chronic in-
flammatory environment facilitates genetic mutations and 
acquisition of autonomic growth properties by lymphoid 
cells, eventually leading to lymphoma. Therefore, H. pylori 
eradication often leads to lymphoma regression, indicating 
the pivotal role of this infection in the early stages of lym-
phoma [3,4]. 

Other pathogenic mechanisms have been implicated in 
cases where the disease persists or recurs despite successful 
H. pylori eradication. Genetic alterations, including trisomies 
and translocations, such as t(11;18)(q21;q21), play crucial 
roles in treatment failure. These genetic events can activate 
oncogenes or deactivate tumor suppressor genes, thereby 
promoting the survival and proliferation of malignant cells 
independent of H. pylori infection [5]. 

The immune response to H. pylori infection can also con-
tribute to the pathogenesis of gastric MALT lymphoma. 
Chronic antigenic stimulation by bacteria or other stimuli 
can lead to the unchecked clonal expansion of B cells. In ad-
dition, the tumor microenvironment, which is enriched in T 
cells and other immune cells, may contribute to the survival 
and proliferation of malignant B cells [6]. The interaction be-
tween H. pylori and gastric epithelial cells triggers molecular 
pathways that contribute to lymphomagenesis. Therefore, 
the CagA protein injected by H. pylori into the host cells 
can disrupt normal cellular functions and promote onco-
genic activity [7]. Furthermore, the ongoing inflammatory 
response creates a background rich in cytokines and other 
growth factors, further supporting the growth of malignant 
lymphoid cells.

DIAGNOSIS OF GASTRIC MALT LYMPHOMA

Patients may experience symptoms such as indigestion, 
nausea, heartburn, and gastrointestinal bleeding; however, 
some are asymptomatic and symptoms are often accidental-
ly detected during endoscopy [8]. Endoscopic biopsy and im-
munochemical staining are the most important techniques 
for diagnosing gastric MALT lymphoma. Gastric MALT lym-
phoma mainly arises in the distal part of the stomach but 
can also occur in the proximal part or multiple areas; thus, 
it is important to perform biopsies in multiple locations [9]. 

Endoscopic findings of gastric MALT 
lymphoma
The endoscopic findings of gastric MALT lymphoma are 
extremely diverse, making it challenging to distinguish the 
lymphoma from early gastric cancer or benign gastric lesions 
such as atrophic gastritis or erosions. In previous studies, en-
doscopic findings were classified into four main types, of 
which large ulcer was the most common (42.9%), followed 
by small ulcer with gastritis (28.5%), polyps (14.3%), and 
other atypical forms (14.3%) [10]. Japanese studies have re-
ported the ulcer form (33.3%), multiple erosions (23.4%), 
scar form (12.8%), and early gastric cancer IIc form (10.6%) 
[11]. In a Korean study, the findings were classified into 
raised, ulcer infiltration, early gastric cancer IIc, subepithe-
lial tumor, and multiple-erosion types [12]. Consequently, 
careful observation and multiple biopsies of suspected le-
sions are necessary; repeated endoscopy and biopsy are also 
needed in some cases [12,13]. The various endoscopic find-
ings of MALT lymphomas are shown in Figure 1.

Histological analysis of gastric MALT 
lymphoma
Histological examination of the biopsy specimens is essential 
for a definitive diagnosis. Lymphoepithelial lesions are char-
acteristic features of gastric MALT lymphoma, and the scor-
ing system proposed by Wotherspoon et al. was used for 
the pathological diagnosis of the latter (Table 1) [14]. Gastric 
MALT lymphoma can be diagnosed if the histopathological 
changes correspond to a score of 5. If the score is 3 or 4, the 
diagnosis is confirmed based on the monoclonality of B cells 
using polymerase chain reaction [15]. However, these find-
ings can be observed with inflammatory changes in the gas-
tric mucosa; for an accurate diagnosis, evaluation by an ex-
pert pathologist is necessary [16]. Therefore, if gastric MALT 
lymphoma is endoscopically suspected, repeated biopsy and 
discussion with a pathologist should be performed, even if 
the histological results do not indicate MALT lymphoma in 
the initial examination. In some cases, endoscopic mucosal 
resection can be performed for a definite diagnosis that can-
not be diagnosed using repeated forceps biopsy [17].

Staging workup of gastric MALT lymphoma
Gastric MALT lymphoma is often unaccompanied by symp-
toms and is limited to the primary lesion for a long period 
even after diagnosis. Furthermore, a long time is required 
before an improvement can be observed after H. pylori 
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eradication therapy; therefore, neglecting the test for stag-
ing is easy. However, approximately 10%–25% of MALT 
lymphomas are diagnosed at advanced stages [18,19]. 
Therefore, it is imperative to evaluate the extent of disease 
to determine the appropriate treatment method. For the 
staging workup of gastric MALT lymphoma, other diagnos-
tic modalities such as abdominal and pelvic computed to-
mography (CT), chest CT, and endoscopic ultrasound (EUS) 
are recommended in addition to endoscopic examination, 
histological confirmation, and H. pylori evaluation [16,20]. 
EUS can be used to assess the depth of tumor infiltration 

into the gastric wall and evaluate regional lymph node in-
volvement. This modality provides valuable information for 
accurate staging and can guide the development of ap-
propriate treatment strategies. Among the various staging 
systems for gastric MALT lymphoma, the Lugano system 
is mainly used in clinical settings (Table 2) [16]. For further 
workup, positron emission tomography (PET), bone marrow 
biopsy, or t(11;18) translocation examination can be per-
formed in selected cases. Gastric MALT lymphoma typically 
presents as a small, slowly progressing primary lesion, which 
limits the utility of PET. Therefore, routine PET scanning is 

Table 1. Wotherspoon histologic scoring system for gastric MALT lymphoma

Score Diagnosis Histological features

0 Normal Scattered plasma cells in the lamina propria
No lymphoid follicles

1 Chronic active gastritis Small clusters of lymphocytes in the lamina propria
No lymphoid follicle
No lymphoepithelial lesions

2 Chronic active gastritis with florid  
lymphoid follicle formation

Prominent lymphoid follicles with surrounding mantle zone and plasma cells
No lymphoepithelial lesions

3 Suspicious lymphoid infiltrate, probably  
reactive

Lymphoid follicles surrounded by small lymphocytes that diffusely infiltrate  
in the lamina propria and occasionally into the epithelium

4 Suspicious lymphoid infiltrate, probably 
lymphoma

Lymphoid follicles surrounded by marginal zone cells that diffusely infiltrate  
in the lamina propria and into the epithelium in small groups

5 Gastric MALT lymphoma Presence of dense infiltrate of marginal zone cells in the lamina propria with 
prominent lymphoepithelial lesions

MALT, mucosa-associated lymphoid tissue.

Figure 1. Various endoscopic findings of gastric mucosa-associated lymphoid tissue lymphoma. (A) Ulcer-infiltrative type. (B) Early gastric 
cancer IIc type. (C) Subepithelial tumor type. (D) Multiple erosion type. (E) Scar type. (F) Polyp type. (G) Cobble stone type. (H) Mass type.

A B C D
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not recommended for all patients with gastric MALT lym-
phoma and can be considered when assessing the extent of 
the disease, particularly when local treatments such as ra-
diotherapy are planned [21]. The frequency of bone marrow 
involvement in gastric MALT lymphoma is relatively low. Al-
though bone marrow involvement is classified as a stage IV 
disease according to the clinical staging system, its impact 
on the clinical course remains unclear. Therefore, there is 
an ongoing debate regarding the necessity of routine bone 
marrow examination in all patients, and can be considered 
in those with advanced-stage disease or those who do not 
respond to H. pylori eradication therapy [21]. Genetic alter-
ations are observed in a subset of gastric MALT lymphomas, 
and the presence of the t(11;18)(q21;q21) translocation is 
associated with more advanced disease stages and poor re-
sponse to H. pylori eradication. Although testing for genetic 
alterations can help predict treatment response and prog-
nosis, its utility is limited; therefore, routine testing is not 
recommended for all patients [21].

TREATMENT AND PROGNOSIS OF GASTRIC 
MALT LYMPHOMA 

The most important aspect of the treatment of gastric MALT 
lymphoma is the determination of the presence or absence 
of H. pylori infection. If the histological or rapid urease test 
results are negative, a urea breath test or serum antibody 
test should be conducted to identify false-negative infec-
tions [22]. In Lugano clinical stage I or II1 gastric MALT 

lymphoma, H. pylori eradication therapy is considered the 
first-line treatment, regardless of the presence of H. pylori 
infection. 

In H. pylori-positive gastric MALT lymphoma, the com-
plete remission rate is reported to be 60%–100% [23,24]. 
A recent Korean multicenter study reported that the 10-year 
survival rate of 1,163 patients with gastric MALT lympho-
ma was 99.1%, particularly in patients with low-stage and 
those with positive H. pylori infections [2]. In general, endo-
scopic and histological remission is achieved at an average 
of 3–6 months after eradication therapy; however, remis-
sion is often achieved even after 1 or 2 years; therefore, 
complete remission after treatment should be carefully de-
cided [24,25]. In cases of failed H. pylori eradication therapy 
or even successful eradication but incomplete remission, ad-
ditional treatments, such as radiotherapy or chemotherapy, 
can be considered. 

In high-grade gastric MALT lymphoma, chemotherapy 
can be considered; however, the evidence for this remains 
unclear. Therefore, the “watch-and-wait” strategy or ra-
diotherapy is mainly performed as additional treatments for 
gastric MALT lymphoma that does not respond to H. pylori 
eradication therapy [16,26]. The entire stomach and peri-
gastric area are irradiated with a total of 30.6 Gy during 17 
treatments, with a treatment success rate of 88%–100% 
and a 5-year progression-free survival rate of 90%–100% 
[27-29]. Acute side effects associated with radiotherapy in-
clude nausea, vomiting, and loss of appetite; however, most 
symptoms are mild and can be controlled with conservative 
treatment [28].

Table 2. Various staging systems of gastric MALT lymphoma

Lugano staging system Extent of lymphoma
Ann arbor system with  
musshoff modification

Stage I: Lymphoma confined to the 
gastrointestinal tract

Mucosa, submucosa
Muscularis propria, subserosa/serosa 

penetration

Stage IE: Lymphoma restricted to the 
gastrointestinal tract
IE1: Mucosa, submucosa
IE2: Beyond the submucosa

Stage II: Lymphoma extending into the 
abdomen
II1: Local nodal involvement
II2: Distant nodal involvement

Regional lymph nodes
Intraabdominal distant lymph node  

invasion of neighboring organ

Stage IIE: Lymphoma-infiltrating lymph nodes 
on the same side of the diaphragm
IIE1: Regional lymph node involvement
IIE2: Distant lymph node involvement

Stage IV: Disseminated extranodal 
involvement or a gastrointestinal tract 
lesion with supradiaphragmatic nodal

Extraabdominal lymph nodes
Diffuse/disseminated spread; bone  

marrow involvement

Stage III: Lymphoma involving both sides of 
the diaphragm 

Stage IV: Disseminated disease

MALT, mucosa-associated lymphoid tissue.
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Although the mechanism of H. pylori-negative gastric 
MALT lymphoma remains unclear, some hypotheses such as 
the infection of Helicobacter strains, including Helicobacter 
heilmannii, the existence of t(11;18)(q21;q21) gene muta-
tion, or autoimmune mechanism are being proposed [8,30]. 
The clinical symptoms of H. pylori-negative gastric MALT 
lymphoma are similar to those of H. pylori-positive MALT 
lymphoma, with indigestion and epigastric pain being the 
most common symptoms. Diagnostic evaluation and stag-
ing workup through endoscopic examination and biopsy 
should be performed similar to that in H. pylori-positive gas-
tric MALT lymphoma; however, at least two diagnostic tests 
for H. pylori are recommended to exclude false-negative H. 
pylori infections [31]. 

The treatment success rate of H. pylori eradication ther-
apy in H. pylori-negative gastric MALT lymphoma is 0%–
83%; however, the treatment success rate is low when mul-
tiple lesions are found, tumor invasion is deeper than the 
submucosal layer, lymph node involvement is positive, and 
gene mutation of t(11;18)(q21;q21) is observed [31-33]. If 
there is no response to H. pylori eradication therapy, chemo-
therapy or radiotherapy can be considered as an additional 
treatment [34,35]. A Korean study reported that 57.1% of 
patients with H. pylori-negative gastric MALT lymphoma 
showed complete remission only after H. pylori eradication; 
this can be explained as the possibility of hidden H. pylori 
infection which was not properly diagnosed or other Helico-
bacter spp. that can induce gastric MALT lymphoma being 
removed by eradication therapy [25]. 

CONCLUSIONS

Gastric MALT lymphoma represents a unique model of ma-
lignancy in which chronic H. pylori infection plays a pivotal 
role in pathogenesis. Therefore, successful H. pylori erad-
ication therapy alone can lead to a complete remission in 
many cases. 

Endoscopic examination and biopsy are important for di-
agnosing gastric MALT lymphoma. However, the symptoms 
are nonspecific and the endoscopic findings are diverse; 
thus, careful endoscopic examination and sufficient biop-
sies are necessary for an accurate diagnosis. Gastric MALT 
lymphoma is closely associated with H. pylori infection in 
most cases, and remission can only be achieved with H. py-
lori eradication therapy. Radiotherapy for gastric invasion 

may be an effective treatment method for patients who 
fail to respond to H. pylori eradication therapy. Even after 
successful treatment, remission can take a long time; thus, 
follow-up examinations with endoscopy and biopsy should 
be considered. 
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