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ORIGINAL ARTICLE

Endoscopic Submucosal Dissection for Treatment of Localized
Gastric Mucosa-associated Lymphoid Tissue Lymphoma: A Case
Series
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Background/Aims: The treatment for gastric mucosa-associated lymphoid tissue lymphoma (MALToma) generally involves erad-
ication of Helicobacter pylori. However, MALToma lesions may recur even without H. pylori re-infection. Furthermore, the re-
mission rate of H. pylori-negative MALToma after eradication is low. Therefore, herein, we report on endoscopic submucosal dis-
section (ESD) as a treatment strategy for gastric MALToma.

Methods: We retrospectively reviewed the data of all patients of gastric MALToma who underwent endoscopic resection at our in-
stitution between January 2000 and December 2021. Clinical remission was defined as complete histological remission or probable
minimal residual disease according to the GELA grading system for post-treatment evaluation of gastric MALToma.

Results: Six patients with gastric MALToma underwent ESD. Two patients were diagnosed with gastric MALToma, which improved
after eradication treatment and relapsed approximately 36 and 41 months later, respectively. These patients had singular lesions lo-
calized to the mucosa and did not experience H. pylori re-infection. The lesions were successfully removed via ESD. The remaining
four patients had H. pylori-negative gastric MALToma. These patients also had single, localized lesions that were removed via ESD.
All the patients remained in clinical remission until the final follow-up.

Conclusions: ESD is a safe and effective intervention for H. pylori-negative gastric MALToma when the lesion is single and confined
to the mucosal layer. ((Korean J Helicobacter Up Gastrointest Res 2023;23:188-196)
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INTRODUCTION

A gastric mucosa-associated lymphoid tissue lymphoma
(MALToma) is an extranodal marginal zone lymphoma and
the most common primary gastric Iymphoma.1 It is also
known that Helicobacter pylori infection plays an im-
portant role in the development of this cancer.>® H. pylori
eradication is typically therefore the first treatment method
for gastric MALToma regardless of stage.“'5 A systemic
review in 2009 reported a complete histological remission
(CR) rate of 973 out of 1,250 patients that underwent
eradication therapy for H. pylori-positive gastric MALToma.’?
By contrast, another systematic review indicated a CR
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rate of only 15.5% in patients with H. pylori-negative gastric
MALT lymphoma with eradication therapy.7 Recurred gas-
tric MALToma cases after CR can be treated with erad-
ication therapy alone, or in combination with radiation
therapy, if they are H. pylori—positive.8 As H. pylori erad-
ication therapy will not be effective in recurred cases
without H. pylori infection, second-line treatments such
as radiotherapy or chemotherapy may be helpful with
achieving a CR status in these cases.®®

Some recent case reports have indicated that CR can
be achieved in localized gastric MALTomas treated with
endoscopic submucosal dissection (ESD).lO’11 Herein, we
describe our case series of localized gastric MALTomas
that were successfully treated with ESD.

® The Korean Journal of Helicobacter and Upper Gastrointestinal Research is an Open-Access Journal. All articles are distributed under the terms of the Creative Commons Attribution Non-Commercial License (https://
creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
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MATERIALS AND METHODS
1. Patients

We retrospectively investigated patients who underwent
either gastric endoscopic mucosal resection (EMR) or ESD
at Asan Medical Center (Seoul, Korea) between January
2000 and December 2021 (Fig. 1). Twenty-three patients
were diagnosed with gastric MALToma via a pathologic
assessment after the endoscopic resection. We excluded
patients who underwent endoscopic resection for diag-
nostic purposes. Among them, 6 patients who underwent
ESD as a curative intervention for gastric MALToma were
included in this present study cohort. The patients’ symp-
toms, medical histories, H. pylori infection status, patho-
logic results, and endoscopic findings were reviewed from
the electronic medical records. This study was approved
by the Institutional Review Board of Asan Medical Center
(approval number: 2022-0082). Informed consent was
waived by the IRB.

2. Endoscopic procedure

All six study patients were admitted to the hospital
one day before the procedure. All ESD procedures were
performed by two experienced operators (C.K.D. and
J.H.Y.) using a single-channel scope with insulation-tipped
(IT), IT-2, hook, and dual knives. Patients were sedated

Patients given a pathologic diagnosis of
gastric MALToma
after endoscopic resection (n=23)
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using intravenous midazolam (0.05 mg/kg) with pethidine
(25 or 50 mg) immediately before the procedure. Marker
dots encircling the lesion at an adequate distance were
denoted and the lesions were elevated via a submucosal
injection of saline solution combined with epinephrine
(0.01 mg/mL) and indigo carmine. The circumference of
the raised lesions was then cut off and a submucosal
dissection was performed. If post-procedural active bleed-
ing or an exposed vessel were detected, preemptive endo-
scopic hemostasis was performed on the oozing or ex-
posed vessels. The specimens were retrieved using an
endoscopic net.

3. Definitions

The pathologic diagnosis of a gastric MALToma in each
of the study subjects was based on the resected specimen
obtained after ESD. En bloc resection was defined as
removal of the ESD specimen in a single piece without
separation. Complete resection was defined as resection
of the tumor without deep or lateral margin involvement
of the gastric MALToma. Clinical remission was defined
as either CR or probable minimal residual disease (pMRD)
in accordance with the Group d’Etude des Lympohmes
de I'Adult (GELA) grading system for the post-treatment

evaluation of gastric MALTomas.""®

- Patients in whom a diagnosis of gastric MALToma was made using EMR (n=6)
- Period after ESD was too short to treat a H. pylori-negative gastric MALToma (n=1)
- Endoscopic resection for the curative resection of 2other impression (n=10)

Patients who underwent ESD
treatment for gastric MALToma
(n=6)

Fig. 1. Flowchart of the study with gastric MALToma who underwent endoscopic resection. EMR, endoscopic mucosal resection; ESD, endoscopic
submucosal dissection; MALToma, mucosa-associated lymphoid tissue lymphoma. *Other cancers included hyperplastic polyps (n=2), early gastric
cancer (n=5), tubular adenoma (n=2), and gastrointestinal stromal tumor (n=1).
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RESULTS

The six included study patients with gastric MALToma
were treated with ESD as a curative intervention at Asan
Medical Center between 2008 and 2020 (Fig. 2). The
rationale for conducting the ESD procedure in these cases
included a recurrence of gastric MALToma without H. pylori
re-infection in two cases (Cases 1 and 2), and a H. pylo-
ri-negative MALT lymphoma in the other four patients
(Cases 3~6). The baseline characteristics of the above-
mentioned patients are summarized in Table 1 and clinical
outcomes of ESD, and histopathologic findings are pre-
sented in Table 2. Two representative cases are detailed
below.

1. Case 1: recurred gastric MALToma without
H. pylorire-infection

A 60-year-old man with a recurred gastric MALToma
presented at our hospital. He underwent an EGD as a
medical check-up in December 2010 and was diagnosed
at that time with localized gastric MALToma at the
great-curvature side of lower body with H. pylori infection.
After receiving a first line eradication treatment, the patient
had been maintained in CR but the gastric MALToma
recurred at the same site about 3 years later without
any symptoms on a follow-up EGD. Accordingly, the patient
was referred to our hospital and was admitted for further
evaluation. A urea breath test, rapid urease test, and
H. pylorilgG antibody assay all showed negative results.
Imaging assessments of the patient including computed
tomography (CT) and positron emission tomography (PET)

Fig. 2. Endoscopic images of the six study patients. (A) Representative endoscopic images of gastric MALTomas prior to ESD. (B) Representative
endoscopic images of ESD-induced ulcer scarring without evidence of gastric MALToma recurrence.ESD, endoscopic submucosal dissection;
MALToma, mucosa-associated lymphoid tissue lymphoma.
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scans indicated no other organ involvement. A bone mar-
row biopsy also showed no disease involvement. Accordingly,
we decided to perform an ESD procedure because it was
thought that this patient’s lesion was localized and con-
fined to the mucosa. The lesion was subsequently resected
en bloc and the patient was discharged without any
complications. Analysis of the resected specimen revealed
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complete resection of the gastric MALToma. Annual sur-
veillance endoscopies have since found only ESD-induced
ulcer scarring without any further recurrences over 85
months.

Table 1. Baseline Characteristics of the Six Study Patients with Gastric Mucosa-associated Lymphoid Tissue Lymphoma Treated via Endoscopic

Submucosal Dissection

Patient  Age, .Cll.mcal R.elapse . Number H. pylori H py l",” Endoscopic Bone Lugano
Sex remission after (timeto Symptom Location . diagnosis marrow
number years . oflesions  status ultrasound . stage
eradication  relapse) method involvement
1 60 M Yes 37 mo Medical Lowerbody, Single Negative UBT, RUT, - - I
check-up Greater H. pylori
curvature 1gG Ab
2 69 M Yes 42mo  Epigastric Lowerbody, Single Negative UBT, RUT, Mucosal Bone v
soreness anterior H. pylori lesion marrow
wall 1gG Ab involvement
3 61 F - - Medical Lowerbody, Single Negative UBT, RUT, Mucosal - 1
check-up Greater H. pylori lesion
curvature IgG Ab
4 60 M - - Medical Lowerbody, Single Negative UBT, RUT, Submucosal - I
check-up anterior H. pylori lesion
wall 1gG Ab
5 52 F - - Epigastric Lower body  Single Negative UBT,RUT, Mucosal Negative 11
soreness, anterior H. pylori lesion
Dyspepsia, wall 1gG Ab
Night sweat
6 50 M - - Medical Proximal Single  Negative RUT, H. Mucosal - Il
check-up antrum, pylori IgG lesion
Lesser Ab
curvature

H. pylori, Helicobacter pylori; MALToma, mucosa-associated lymphoid tissue lymphoma; RUT, rapid urease test; UBT, urea breath test.

Table 2. Clinical Outcomes after Endoscopic Submucosal Dissection for Localized Gastric MALToma in the Six Study Patients

Patient  Age,

Pathologic depth Disease free Histological grading system

number  years Sex Reason for ESD Resection status of involvement  interval after ESD® (GELA) determl.natlon on
follow-up biopsy
1 60 M  Recurrence without  Clear resection margin Submucosa 85 mo CR
H. pylori re-infection
2 69 M Recurrence without  Clear resection margin Submucosa 72 mo CR
H. pylori re-infection
3 61 F H. pylori (-) Clear resection margin Submucosa 44 mo CR
4 60 M H. pylori (-) Deep margin involvement ~ Submucosa 13 mo PMRD
5 52 F H. pylori (-) Clear resection margin Submucosa 160 mo CR
6 50 M H. pylori (-) Clear resection margin Submucosa 7 mo CR

CR, complete histological remission; ESD, endoscopic submucosal dissection; GELA, Group d’Etude des Lympohmes de I’Adult; H. pylori,
Helicobacter pylori; MALToma, mucosa-associated lymphoid tissue lymphoma; pMRD, probable minimal residual disease.
*Disease free survival denotes the duration between ESD and last follow-up.
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2. Case 3: gastric MALToma without H. pylori
infection

A 61-year-old woman without any symptoms was diag-
nosed with gastric MALToma at the greater curvature of
the lower body during a medical check-up in December
2014. She had a history of receiving a first eradication
treatment for H. pyloriinfection in 2008. The patient was
admitted to our hospital for further evaluation by urea
breath test, rapid urease test, and H. pylorilgG antibody
testing but all were negative. Imaging analysis including
CT and PET scans and a bone marrow exam revealed
no evidence of organ involvement of the lymphoma. The
patient received another H. pylori eradication treatment
(sequential therapy) despite a negative test result for this
bacterium and her progress was monitored. She did not
improve however, even after 42 months. We thus decided
to perform ESD as a curative purpose. The lesion was

dissected clearly using this technique and the patient
was discharged without any complications. The resected
specimen revealed complete resection of the gastric
MALToma. Subsequent annual follow-up endoscopies
have indicated that a CR status had been maintained
at 44 months post-procedure.

3. Pathologic findings

Histologic examinations including immunohistochemistry
were conducted for all specimens. Five specimens (all
except Case 4) underwent en-bloc resection and showed
dense, mass-lymphocytic infiltration, which was centered
in the deep mucosa and expanded to the mucosal surface
and submucosa with a clear resection margin evident
under a low power view (Fig. 3A). In a higher power view,
small monomorphic lymphocytes were visible and had
caused damage to the gastric glands (Fig. 3B, arrow).
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Fig. 3. Representative histopathological images of the resected and follow-up biopsy specimens of the study patients. (A) Low-power view of an
endoscopic submucosal dissection specimen showing dense lymphocytic infiltration centered in the deep mucosa and expanding to the mucosal
surface and submucosa (H&E, x12.5). (B) High-power view of the tissue is shown in (A) showing small monomorphic lymphocytes damaging
the gastric glands (arrow) (H&E, x400). (C) Infiltrating lymphocytes were diffusely stained for CD20, supporting the diagnosis of MALToma
(immunohistochemistry, x400).
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These infiltrating lymphocytes were diffusely stained for
CD20, supporting the diagnosis of gastric MALToma (Fig.
3C). Case 4 also showed similar histologic findings, but
the infiltration was deeper with this patient than for the
other cases and the deep resection margin had MALToma
involvement (Fig. 4). On follow-up biopsies, in accordance
with GELA staging, five patients (all except Case 4) had

Fig. 4. Representative histopathological images of the resected
specimen in Case 4. (A) Low-power view of the tissue obtained after
endoscopic submucosal dissection showing a dense, mass-like lymp-
hoproliferative lesion. The lesion contained some follicles and the
marginal zones were expanded, with deep submucosal invasion (H&E
%x12.5). (B) The deep resection margin for this lesion (H&E, x200).
(C) Infiltrating lymphocytes were small and monomorphic and had
damaged the gastric glands (arrows) (H&E, x400).

Fig. 5. Representative follow-up biopsy image after four years showing
atrophy and scarring in Case 2. Only a few lymphocytes are observed
in the lamina propria, suggesting complete clinical remission of the
MALToma (H&E, x400).
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a CR status (Fig. 5) and Case 4 had pMRD (Table 2).

DISCUSSION

Gastric MALToma can present in various forms at any
location but usually arise in the body of the stomach.™
While these cancers can develop as localized single lesions
within the tissue of origin with various morphologies, pre-
vious studies have reported multiple gastric involvement
in 30.0~47.7% of cases,"** so that detailed observations
during EGD, and multiple biopsies, are needed to properly
determine the region of involvement. Detecting the pres-
ence of H. pyloriinfection is also very important in patients
with gastric MALToma because the absence of this bacte-
rium is known as a predictive factor for resistance to
eradication therapy.7’17 Hence, a variety of diagnostic meth-
ods are recommended to definitively exclude any false-neg-
ative results from H. pyloritesting."® Accordingly, we con-
firmed the H. pyloriinfection status by at least two methods
among our own patients, including a urea breath test,
rapid urease test, and H. pyloriIgG antibody test.

Among the six patients we analyzed in our present
study, two cases (Cases 1 and 2) had a recurred gastric
MALToma without H. pylori re-infection. A previous study
reported a 3.1% rate of relapse after CR in patients with
gastric MALToma (10/323 patients), of which 6 were treat-
ed with chemotherapy and radiation therapy.9 The national
cancer center network guidelines recommend radiation
therapy for cases of recurrent gastric MALToma without
H. pylori infection.® Four patients in our present study ser-
ies (Cases 3~6) were gastric MALToma cases without
H. pylori infection for which the treatment recom-
mendations are radiation therapy or rituximab as the
first-line intervention for stage | or Il; lesions.® Hence,
we could consider radiation therapy in our six study
subjects. However, since the lesions in each of these
patients was single and localized, we utilized the ESD
technique to successfully achieve a CR status.

The incidence of bone marrow involvement of a gastric
MALToma is relatively low, reported at approximately
0.5~6.7%.*"% It is also not certain how such an involve-

20,21

ment would affect the disease prognosis. Won and

colleagues previously reported that prognosis of gastric
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MALToma patients with subtle CD20 positivity in the bone
marrow exam was not significantly affected.”” As our cur-
rent case 2 also showed bone marrow involvement with
only subtle CD20 positivity and CD3 negativity on im-
munohistochemistry, we considered that the patient’s
prognosis would not be affected and performed a success-
ful ESD leading to a maintained CR status in this patient
at the time of writing.

Involved-field radiation therapy could be the preferred
option for a localized gastric MALToma in patients who
do not achieve remission after eradication therapy.23
Excellent disease control using moderate-dose radiation
therapy at the stomach and perigastric nodes over 3~4
weeks has been described in multinational studies.”*?°
Anorexia, nausea, and vomiting are common acute tox-
icities from this intervention, but are mild in most instances.
Although long-term toxicity is infrequent following radiation
therapy, an increased incidence of secondary malignancy
after a radiation protocol has been reported.25 On the
other hand, ESD has an acceptably low risk of acute
complications such as bleeding and perforation. The ad-
vantage of ESD over radiation therapy includes shorter
treatment periods and no long-term toxicity. We found
in our current series that the patients underwent an ESD
procedure safely and efficiently with no significant post-op-
erative complications.

Pathologic evaluations of the resected specimens in
our current cohort revealed a submucosal involvement
of the gastric MALToma in all six patients. On EUS, four
patients (Cases 2, 3, 5, and 6) were diagnosed with tumors
localized at the mucosa, suggesting that the accuracy
of this method is lower for gastric MALT lymphoma than
for gastric adenocarcinoma. The explanation for this is
that unlike adenocarcinomas, MALTomas do not involve
a desmoplastic reaction or vascular proliferation in the
underlying tissue, but instead infiltrate ‘silently’. It may
be difficult therefore to detect a submucosal involvement
of a MALToma by EUS unless the tumor had a sufficiently
deep invasion or formed a distinct mass-like lesion. After
ESD, although five of our current study patients underwent
resection with a clear margin, the remaining patient (Case
4), who showed submucosal involvement on EUS, had
a deep margin involvement of the gastric MALToma. In
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this patient, we could have considered radiation therapy
to remove the remaining lesions in the submucosal layer.
However, 1) since final pathology showed a focally positive
deep margin, the cauterizing effect of ESD could remove
the residual tumor, 2) endoscopy and EUS showed a very
low probability of proper muscle invasion, and 3) the pa-
tient was asymptomatic. Therefore, we discussed further
radiotherapy and surveillance with the patient in detail
and decided on surveillance.

There were some notable limitations to this study. First,
in the gastric MALToma cases which was initially diagnosed
and treated at another hospital, no previous specimen
was available for a tissue review. Second, the follow-up
period after the ESD was not sufficient in some cases.

In conclusion, ESD is a safe and effective method for
treating patients with a gastric MALToma when the lesion
is single and confined to the mucosal layer, and the patient
is H. pylori-negative.
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