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Background/Aims: In gastric mucosa-associated lymphoid tissue (MALT) lymphoma, the clinical significance of various endoscopic 
findings has not yet been determined. This study aimed to compare the time to complete remission (CR) and relapse-free survival (RFS) 
in gastric MALT lymphoma based on endoscopic findings.
Methods: In this single-center retrospective cohort study, the medical records of 122 consecutive adult patients with gastric MALT 
lymphoma were collected over a period of 12 years. CR was defined by the absence of macroscopic or microscopic features of 
lymphoma on two subsequent follow-ups. Relapse was clinically defined by a positive endoscopic biopsy after CR.
Results: The median time to CR did not differ significantly between treatment methods. However, it was significantly longer in the 
group with polypoid endoscopic appearance than in the groups with diffuse infiltration or ulceration (7.83, 3.43, and 3.10 months, 
respectively; p=0.003). Six patients relapsed after CR. Kaplan-Meier analysis showed that RFS differed significantly between groups 
based on Ann Arbor staging, treatment methods, and initial endoscopic findings.
Conclusions: In gastric MALT lymphoma, the endoscopically defined polypoid type was characterized by a longer duration to CR, 
with a higher likelihood of recurrence, compared to the endoscopically defined diffuse infiltration or ulceration types.
Clin Endosc  2017;50:51-57
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INTRODUCTION

The treatment method for gastric mucosa-associated lym-
phoid tissue (MALT) lymphoma is determined according to 
the clinical stage and Helicobacter pylori (HP) infection sta-
tus.1,2 HP eradication is recommended regardless of the clin-
ical stage, even in HP-negative cases.2,3 In cases of early-stage 

MALT lymphoma, approximately 75% of patients with suc-
cessful HP eradication achieved complete remission (CR).4 
In advanced stages, residual disease after HP eradication, or 
HP-negative cases, radiotherapy and/or chemotherapy can be 
administered subsequently.1,2

The mean time to histological remission after HP eradica-
tion was 5 months (range, 1 to 14).5,6 The guidelines recom-
mend a watch and wait strategy, in which endoscopic biopsies 
are performed every 3 to 6 months for a period of at least 12 
months.1,2 

It appears that low-grade MALT lymphoma has good prog-
nosis irrespective of the treatment method used.7-9 In 1992, 
Radaszkiewicz et al.10 reported that the 5-year cumulative 
incidence of relapse after radical tumor resection was 22% for 
gastric MALT lymphoma. In a preceding study, Pinotti et al.11 
had reported that the 5-year projected event-free survival rate 
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was 67% (events defined as relapse or death) for low-grade 
MALT lymphoma. In a 2010 systematic review, Zullo et al.4 
reported that the recurrence rate for early-stage MALT lym-
phoma after HP eradication was 2.2% per year.

We classified gastric MALT lymphoma into diffuse infiltra-
tion, ulceration, and polypoid types based on the major mac-
roscopic appearances.12 On the other hand, Kolve et al.13 classi-
fied gastric MALT lymphoma into the polypoid, exulcerative, 
ulcerative-infiltrative, and diffuse-infiltrative types based on 
the endoscopic appearances, while others classified it into five 
types based on strictly defined endoscopic findings.14,15 There 
have been several attempts at using endoscopic classification 
in the diagnosis of MALT lymphoma.16,17 However, the clini-
cal significance of endoscopic classification for the diagnosis 
of gastric MALT lymphoma is controversial. The aim of this 
study was to compare the time to CR and relapse-free survival 
(RFS) between different endoscopic types of gastric MALT 
lymphoma.

MATERIALS AND METHODS 

Patients
We retrospectively reviewed the medical records of 158 con-

secutive adult patients diagnosed with gastric MALT lympho-
ma at Seoul National University Bundang Hospital between 
April 2003 and March 2015. Thirty-six patients who did not 
achieve CR were excluded, while the remaining 122 patients 
who achieved CR were included. This study was conducted 
in accordance with the amended Declaration of Helsinki. The 
Institutional Review Board of Seoul National University Bun-
dang Hospital reviewed and approved the protocol (B-1507-
306-125).

Diagnosis, treatment, and endoscopic findings
All patients were diagnosed using endoscopic biopsies 

based on histomorphological criteria in accordance with the 
World Health Organization classification. Patients without 
histological confirmation were excluded. In addition, patients 
with other malignancies, including diffuse large B-cell lym-
phoma, as well as MALT lymphoma involving parts of the 
gastrointestinal tract other than the stomach, were excluded. 
Most patients underwent HP testing including modified Gi-
emsa staining, rapid urease testing, cultures, or urea breath 
tests. Radiologic evaluations including computed tomography 
were also performed for staging. Some patients underwent 
endoscopic ultrasonography and bone marrow biopsy. A 
minority of patients underwent MALT1 gene rearrangement 
tests using fluorescence in situ hybridization. 

The attending physicians determined the appropriate treat-
ment for each patient depending on the HP infection status, 
chromosomal translocations, and clinical stage, including 
lymph node involvement and submucosal invasion. The ma-
jority of the subjects with HP infection and early stage cancer 
were treated with HP eradication. For HP-negative cases or 
cases with no response to eradication, radiotherapy was ad-
ministered. When regional lymph nodes around the stomach 
were involved, radiotherapy was administered as the first-
line treatment, with or without HP eradication. For the more 
advanced stages, such as modified Ann Arbor stage IIIE or 
IVE,18 the first-line treatment was chemotherapy with or with-
out HP eradication. In patients who did not achieve CR after 
radiotherapy with or without HP eradication, chemotherapy 
was administered as a second-line treatment.

The treatment method was determined as HP eradication, 
radiotherapy, or chemotherapy, based on the treatment that 
resulted in CR, irrespective of whether it was the first- or sec-
ond-line choice. In most patients, follow-up esophagogastro-
duodenoscopy (EGD) was performed every 3 to 6 months un-

Fig. 1. Endoscopic findings on gastric mucosa-associated lymphoid tissue lymphoma. (A) Diffuse infiltrative type with multiple erosions and hyperemic patches. (B) 
Ulcerative type. (C) Polypoid type with focal fold thickening.
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til CR was achieved. After achieving CR, EGD was performed 
every 1 to 2 years. Two endoscopists reviewed the endoscopic 
findings of each patient and classified them into diffuse infil-
tration, ulceration, or polypoid lesion categories based on the 
study by Taal et al. (Fig. 1).12

CR and relapse
According to the histological grading system proposed by 

the Groupe d’Etude des Lymphomes de l’Adult, CR is defined 

as the lack of macroscopic features of lymphoma, and neg-
ative histology (complete histological response or probable 
minimal residual disease) on two subsequent follow-ups.1,19 A 
complete histologic response was defined by normal or empty 
lamina propria and/or fibrosis with absent or scattered plasma 
cells, and small lymphoid cells in the lamina propria without 
lymphoepithelioid lesions. Probable minimal residual disease 
was defined as empty lamina propria and/or fibrosis with 
aggregates of lymphoid cells or lymphoid nodules in the lam-

Table 1. Baseline Characteristics according to the Endoscopic Classification of Low-Grade Gastric Mucosa-Associated Lymphoid Tissue Lymphoma

Characteristic Total
(n=122)

Diffuse infiltration
(n=61)

Ulceration
(n=43)

Polypoid
(n=18) p-value

Age, yr 52.1±11.3 52.6±9.7 50.9±12.7 53.3±13.1 0.716

Male sex 68 (55.7) 34 (55.7) 25 (58.1) 9 (50.0) 0.843

HBsAg, positive 13 (10.7) 8 (13.1) 4 (9.3) 1 (5.6) 0.782

MALT1-FISH 0.121

Positive 4 (36.4) 3 (50.0) 0 1 (100.0)

Negative 7 (63.6) 3 (50.0) 4 (100.0) 0

Ann Arbor stage 0.005

IE 92 (88.5) 49 (94.2) 33 (89.2) 10 (66.7)

IIE 6 (5.8) 1 (1.9) 4 (10.8) 1 (6.7)

IIIE 2 (1.9) 1 (1.9) 0 1 (6.7)

IVE 4 (3.8) 1 (1.9) 0 3 (20.0)

T stage on EUS 0.244

T1a 10 (28.6) 7 (43.8) 2 (15.4) 1 (16.7)

T1b 10 (28.6) 3 (18.8) 4 (30.8) 3 (50.0)

T2 13 (37.1) 5 (31.3) 7 (53.8) 1 (16.7)

T3 2 (5.7) 1 (6.3) 0 1 (16.7)

HP infection 0.888

Positive 98 (80.3) 48 (78.7) 35 (81.4) 15 (83.3)

Negative 24 (19.7) 13 (21.3) 8 (18.6) 3 (16.7)

HP eradication 0.955

No eradication 11 (9.0) 6 (9.8) 3 (7.0) 2 (11.1)

First-line regimen 92 (75.4) 45 (73.8) 34 (79.1) 13 (72.2)

Second-line regimen 19 (15.6) 10 (16.4) 6 (14.0) 3 (16.7)

Treatment 0.036

HP eradication only 96 (78.7) 47 (77.0) 37 (86.0) 12 (66.7)

Radiotherapy 19 (15.6) 11 (18.0) 6 (14.0) 2 (11.1)

Chemotherapy 7 (5.7) 3 (4.9) 0 4 (22.2)

Duration of follow-up, mo 31.7 (11.7–61.7) 28.5 (13.3–60.5) 32.1 (9.0–66.2) 35.7 (24.2–84.0) 0.401

Duration from treatment initiation to CR, mo 3.5 (2.7–6.2) 3.4 (2.7–5.5) 3.1 (2.3–5.0) 7.8 (4.3–10.3) 0.003

Duration from CR to relapse, mo 26.9 (10.2–32.1) 32.1 (32.1–32.1) 28.7 (6.8–50.5) 22.8 (10.2–31.0) 0.800

Values are presented as mean±SD, number (%), or median (interquartile range).
HBsAg, hepatitis B surface antigen; MALT1-FISH, mucosa-associated lymphoid tissue lymphoma-associated translocation 1-fluorescence 
in situ hybridization; EUS, endoscopic ultrasonography; HP, Helicobacter pylori; CR, complete remission.
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ina propria/muscularis mucosa and/or submucosa without 
lymphoepithelioid lesions. 

Relapse was clinically defined by a positive endoscopic 
biopsy and a Wotherspoon score of 4 to 5 at follow-up af-
ter CR.20 Transient or stable lymphoid aggregates without 
lymphoepithelioid lesions were excluded from the definition 
of a relapse. 

Statistical analysis
For two-group comparisons, Pearson chi-square test, or 

Fisher exact test (in situations with small frequencies) was 
used for categorical variables, and the Mann-Whitney U test 
was used for continuous variables. For three-group compari-
sons, Pearson chi-square test, or Fisher exact test (in situations 
with small frequencies) was used for categorical variables, and 
the Kruskal-Wallis H test was used for continuous variables. 
The RFS and cumulative incidence of relapse were analyzed 
using Kaplan-Meier analysis, and the comparison of differ-
ences between groups according to clinical stage, treatment 
method, and endoscopic findings, was performed using the 

log rank test. A p<0.05 was considered to indicate statistical 
significance. All statistical analyses were performed using 
SPSS version 22.0 (IBM Co., Armonk, NY, USA).

RESULTS

Patient characteristics
The mean age was 52.1±11.3 (standard deviation [SD]) years 

at diagnosis, and 68 patients (55.7%) were men. The median 
follow-up duration was 2.6 years (interquartile range [IQR], 1.0 
to 5.1). Thirteen patients (10.7%) had a chronic viral hepatitis 
B infection. Of the 122 patients, 98 (80.3%) tested positive for 
HP. In patients with HP infection, only two patients (2%) did 
not undergo HP eradication. Seventy-eight patients (79.6%) 
and 18 patients (18.4%) showed successful eradication of HP 
after first-line and second-line treatment, respectively. Among 
24 patients without HP infection, 15 (62.5%) underwent HP 
eradication. 

Among the 122 patients, 96 (78.7%), 19 (15.6%), and seven 
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Fig. 2. Kaplan-Meier analysis of relapse-free survival (RFS). (A) Kaplan-Meier 
estimates of RFS based on the Ann Arbor stage. Blue, green, and yellow curves 
represent stages IE, IIE, and IIIE/IVE, respectively. (B) Kaplan-Meier estimates of 
RFS based on the treatment type. Blue, green, and yellow curves represent Heli-
cobacter pylori  (HP) eradication, radiotherapy, and chemotherapy, respectively. (C) 
Kaplan-Meier estimates of RFS based on endoscopic appearance. Blue, green, 
and yellow curves represent diffuse infiltration, ulceration, and polypoid types, 
respectively. 
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patients (5.7%) achieved CR after HP eradication without 
other treatments, with radiotherapy with or without HP 
eradication, and with chemotherapy, respectively. According 
to the endoscopic classification, 61 (50.0%), 43 (35.2%), and 
18 patients (14.8%) were classified into the diffuse infiltration, 
ulceration, or polypoid types, respectively.

The proportion of advanced stage patients with polypoid 
type was significantly higher than those with the diffuse in-
filtration or ulceration types, and the proportion of patients 
receiving chemotherapy was significantly higher in patients 
with the polypoid type than in those with the diffuse infiltra-
tion and ulceration types (Table 1). However, the other vari-
ables did not differ significantly. 

Time to CR after treatment initiation
The median time from treatment initiation to CR was 3.5 

months (IQR, 2.7 to 6.2) (Table 1). The median time to CR 
did not differ significantly between the HP eradication, radio-
therapy, and chemotherapy groups (3.8, 3.0, and 4.2 months, 
respectively; p=0.764). However, this was significantly longer 
for the polypoid type than for the diffuse infiltration or ulcer-
ation types (3.4, 3.1, and 7.8 months, respectively; p=0.003). 
The median time to CR for the ulceration type did not differ 
from the diffuse infiltration type. 

RFS
Six (4.9%) out of 122 patients relapsed after CR. The me-

dian time to relapse after CR was 26.9 months (IQR, 10.2 to 
32.1). All the relapses were observed within 5 years. In total, 
one, two, and three patients relapsed in the diffuse infiltrative, 
ulcerative, and polypoid groups, respectively. Among the 
patients with relapse, the diffuse infiltrative type, ulcerative 
type, and polypoid type were observed in one, two, and three 
patients, respectively. At relapse, the follow-up endoscopic 
types were consistent with the initial endoscopic types for all 
patients.

Kaplan-Meier analysis showed that relapse occurred more 
frequently and earlier in the advanced stage disease (modi-
fied Ann Arbor stage IIIE or IVE) than in early stage disease 
(modified Ann Arbor stage IE or IIE; log rank, p<0.001) (Fig. 
2A). For cases with advanced stage disease (Ann Arbor stage 
IIIE or IVE), the 3-year RFS rate was 33.3%. In contrast, the 
3-year RFS rates for Ann Arbor stages IE and IIE were 98.7% 
and 100%, respectively.

In addition, the cumulative relapse rate of the chemothera-
py group was higher than that of the HP eradication or radio-
therapy groups (log rank, p<0.001) (Fig. 2B). The relapse rate 
of the HP eradication group did not differ significantly from 
the radiotherapy group (log rank, p=0.229). The 3-year RFS of 
the chemotherapy group was significantly lower than that of 

the HP eradication and radiotherapy groups (p<0.001, 42.9% 
vs. 100%; p=0.032, 42.9% vs. 93.8%, respectively).

In particular, the RFS of the polypoid group was signifi-
cantly worse than that of the diffuse infiltration or ulceration 
group (log rank, p=0.024) (Fig. 2C). The 5-year RFS rate was 
76.4% in the polypoid type. There was no significant differ-
ence in the 5-year RFS rates between the diffuse infiltration 
and ulceration types (p=0.414, 95.8% vs. 90.1%).

Patients without HP eradication had tendencies to relapse 
more frequently compared to the patients with successful HP 
eradication (5-year RFS rates, log rank, p=0.003, 66.3% vs. 
94.0%).

DISCUSSION

In this study, the possible correlation between endoscopic 
findings and recurrence rate in gastric MALT lymphoma was 
investigated. It appeared that patients with polypoid type on 
initial endoscopy had a higher likelihood of recurrence than 
those with diffuse infiltration or ulceration types. Yokoi et al.21 
identified eight patients with a polypoid appearance among 96 
patients with gastric MALT lymphoma in Japan in 1999. They 
reported that the mean overall survival for polypoid cases 
was 21.0±20.9 months, and six of the eight patients achieved 
CR after total gastrectomy. Among the eight patients with a 
polypoid appearance on endoscopy, six had low-grade gastric 
MALT lymphoma, and two had high-grade gastric MALT 
lymphoma. They asserted that gastric MALT lymphoma cases 
with polypoid findings might be regarded as intestinal-type, 
and can be distinguished from lesions with other appearances, 
because their features resembled those of colorectal MALT 
lymphoma. Interestingly, they also reported a lower HP pos-
itivity in the polypoid lesions than in superficial/erosive or 
ulcerative lesions (37.5% vs. 86.7%, respectively). On the con-
trary, in our study, HP positivity did not differ significantly 
between the polypoid type and the diffuse infiltration or ul-
ceration types (p=0.888).

In addition to the endoscopic findings, a correlation was 
identified between recurrence and the Ann Arbor staging 
and treatment methods. Although we aimed to identify the 
essential predictive factor(s) for relapse in gastric MALT lym-
phoma, we could not identify any significant factors using 
the Cox proportional hazards model. Although there was no 
significant collinearity between endoscopic findings, Ann 
Arbor stage, and/or treatment when variance inflation factors 
were used, statistical significance was not achieved with any 
multivariate model by Cox proportional hazards analysis. 
One of the three variables could be a potential confounding 
factor; however, the most important predictive factor could 
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not be identified. Therefore, prospective randomized studies 
for gastric MALT lymphoma with a polypoid appearance on 
endoscopy are required. 

The median time to CR after treatment was 3.5 months 
(IQR, 2.7 to 6.2) for all patients with MALT lymphoma. In 
subgroup analysis based on endoscopic appearance, the me-
dian time to CR was significantly longer in the polypoid type 
than in the diffuse infiltration or ulceration types. This finding 
might be attributed to a higher proportion of advanced-stage 
patients with polypoid type who received chemotherapy 
treatment than patients with other types. However, although 
the proportion of advanced stage patients was higher in the 
chemotherapy group than in the HP eradication or radiother-
apy groups, the median time to CR did not differ significantly 
between the three treatment groups. Therefore, these results 
imply that polypoid findings on endoscopy have some clinical 
significance, regardless of clinical stage or treatment meth-
od. Furthermore, several previous studies reported that the 
polypoid type is more common in high-grade gastric MALT 
lymphoma than in low-grade gastric MALT lymphoma.14,15 In 
the present study, all patients with high-grade gastric MALT 
lymphoma were excluded, including those with diffuse large 
B-cell lymphoma. Although all patients enrolled in the pres-
ent study had histologically proven low-grade gastric MALT 
lymphomas, the polypoid appearance was significantly associ-
ated with an advanced Ann Arbor stage.

A limitation of this retrospective study was the heteroge-
neity among the enrolled patients, including HP eradication, 
the timing of the treatment, and the differences in treatment 
methods according to the clinical stage. We could not assess 
overall survival, because none of the enrolled patients died. 
In this study, 4.9% (six out of 122 patients) relapsed within 
50 months; however, there was no relapse after 5 years. This 
relapse rate was lower than that observed in previous stud-
ies,4,10,11 because only patients who achieved CR were enrolled 
in this study. Nevertheless, it appeared that there was a sig-
nificant difference in the RFS of patients based on the clinical 
Ann Arbor stage, treatment method, and endoscopic findings. 

In conclusion, polypoid appearance on initial endoscopy 
was linked to the clinical course of gastric MALT lymphoma. 
Cases of gastric MALT lymphoma with a polypoid appear-
ance required a longer time to CR, and had higher likelihood 
of recurrence than those with diffuse infiltration or ulceration 
appearance on endoscopy. The polypoid appearance on initial 
endoscopy might indicate the necessity for a different strategy 
during the clinical follow-up of low-grade gastric MALT lym-
phoma.
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