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Abstract: Background: Extranodal non-Hodgkin lymphoma (NHL) is more prevalent in the gastroin-
testinal (GI) tract than in other sites. This study aimed to determine the endoscopic characteristics
of primary gastrointestinal non-Hodgkin lymphomas. Methods: We investigated 140 patients from
three tertiary referral hospitals with primary malignant lymphoma of the gastrointestinal tract. Char-
acteristics of the lesions were evaluated and analyzed using image-enhanced endoscopy, endoscopic
ultrasound, and histopathology. Results: The median age was 60.5 (range: 11-99), and 59 (42.1%)
were female. The most frequent complaint was abdominal pain (74.3%), followed by bloody feces
(10%) and diarrhea (2.9%). B symptoms were observed in 15 (10.7%) patients. GI obstruction was
the most common complication (10.0%), followed by hemorrhage (7.9%) and perforation (1.5%).
Regarding endoscopic findings, the identified sites were the following: the stomach (61.4%), colon
(10%), small intestine (10%), ileocecum (8.6%), rectum (6.4%), and duodenum (3.6%). Diffuse large
B-cell lymphoma (DLBCL) and mucosa-associated lymphoid tissue (MALT) lymphoma are most
prevalent in the stomach. Helicobacter pylori was identified in 46 cases (39.0%), with MALT lymphoma
being the most infected subtype. Nearly all gastrointestinal non-Hodgkin lymphomas manifested as
superficial type (25-59.6%) and ulcer type (15.6-50%) under endoscopy. We found that fungating
type and protruding with ulcer type were more frequent types of aggressive lymphomas (diffuse
large B-cell lymphoma, mantle cell lymphoma, and T-cell lymphoma) compared to the indolent types
(MALT lymphoma, follicular lymphoma, duodenal-type follicular lymphoma, and small lympho-
cytic lymphoma) (p < 0.05). Conclusions: This study showed that most subtypes of gastrointestinal
non-Hodgkin lymphomas exhibited same endoscopic features (superficial type and ulcer type).
Aggressive gastrointestinal non-Hodgkin lymphomas (diffuse large B-cell lymphoma, mantle cell
lymphoma, and T-cell lymphoma) were highly suspected when fungating lesions and protruding
with ulcer lesions were encountered under endoscopy. Endoscopists should be aware of the con-
nection between enhanced endoscopic characteristics and histological varieties of gastrointestinal
lymphoma to improve diagnosis.
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1. Introduction

Primary gastrointestinal (GI) lymphomas are malignancies that originate from the
lymphocytes of the GI tract. The digestive tract is the most frequent extranodal location of
non-Hodgkin lymphomas. However, gastrointestinal lymphoma is a rare tumor, compris-
ing only 10-15% of non-Hodgkin lymphomas and 1-4% of GI tumors [1-3]. Although this
tumor can develop in any part of the digestive tract, the stomach is the most affected (in
approximately 2/3 of the cases), followed by the small intestine and other areas. Diagnosis
of gastrointestinal lymphoma is challenging. Endoscopic findings and histopathological
analysis are indispensable for diagnosing and distinguishing malignant from benign le-
sions [1,4]. Specifically, the proportion of GI lymphomas initially detected by endoscopists
is growing owing to the development of endoscopic technology. Owing to their nonspe-
cific appearance during endoscopy, there is no universal classification standard at the
macroscopic level. Various authors have proposed endoscopic classification schemes for GI
lymphomas [3,5,6]. Due to the above non-specific endoscopic findings, histopathological
examination is required for the diagnosis of GI lymphoma [3,7].

Since the publication of the 4th edition of the World Health Organization classification
of lymphoid neoplasms, there have been significant advances and in-depth insights into
molecular genetics and biological and clinical features of hematologic malignant neoplasms,
necessitating an update in 2016 prior to the formal publication of the 5th edition as part of
the WHO “blue book” series [8]. The recent classification includes several significant revi-
sions, including modifications and updates to the classification of digestive tract lymphoma.
Histologically, B-cell non-Hodgkin lymphomas comprise the vast majority of gastrointesti-
nal (GI) lymphomas, with diffuse large B-cell lymphoma (DLBCL) and marginal zone
lymphoma of mucosa-associated lymphoid (MALT lymphoma) being the most prevalent
type, whereas T-cell lymphomas are not as common, accounting for only 4% to 6% [7,9]. In
addition, it has been observed that the subtype and prevalence of a particular lineage varies
based on the location of the digestive tract. In particular, MALT lymphoma and DLBCL
tend to affect the stomach, whereas mantle cell lymphoma (MCL) is typically found in the
terminal ileum, jejunum, and colon; follicular lymphoma and enteropathy-associated T-cell
lymphoma are found in the small intestine [10,11].

In this research, we sought to determine the endoscopic characteristics of primary
gastrointestinal non-Hodgkin lymphomas and the associations between endoscopic appear-
ance and histopathological types of gastrointestinal lymphomas in a cohort of Vietnamese
patients.

2. Patients and Methods
2.1. Patient Characteristics

We conducted descriptive, retrospective, multicentric research to investigate the en-
doscopic findings and histopathological features of primary gastrointestinal lymphomas
diagnosed at the Hue Central Hospital, Hue University of Medicine and Pharmacy Hos-
pital, and Vietnam National Cancer Hospital between January 2020 and June 2022. This
study was approved by the Institutional Ethics Committee of Hue University of Medicine
and Pharmacy (approval number: H2022/016). A definitive diagnosis of gastrointestinal
lymphoma was made based on immunohistochemical analysis. Data on age, sex, chief
complaint, B symptoms, lactate dehydrogenase (LDH) levels, complications, stage, treat-
ment, lesion location, tumor size, endoscopic discovery, and histopathologic features were
collected retrospectively from the databases of each hospital. Primary gastrointestinal
lymphoma was identified using Dawson’s criteria, which include the following: (1) no
peripheral lymphadenopathy at the time of detection, (2) no enlarged mediastinal lymph
nodes, (3) normal total and differential white blood cell count, (4) predominance of bowel
lesion at laparotomy with only nearby lymph nodes affected, and (5) no lymphomatous
involvement of liver and spleen [12].
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2.2. Endoscopic Examinations

Patients with GI symptoms were examined using endoscopic procedures by endo-
scopists with >10 years of experience. These techniques include esophagogastroduode-
noendoscopy, colorectal endoscopy, small-bowel enteroscopy, magnifying endoscopy with
narrow-band imaging (NBI), and endoscopic ultrasound. The lesions were described using
endoscopic terms according to Kanno and colleagues [3] including superficial, protruding
without ulcer, fungating, protruding with ulcer, giant fold, and multiple nodule forms.
Biopsy specimens were obtained from deep into the lamina propria, with a size of at least
3 mm. The status of H. pylori infection was confirmed via the results of at least one of
two tests: urease test using biopsy specimen or a 14C-urea breath test.

2.3. Histopathological Examination and Pathological Classification

Pathological specimens were either endoscopic biopsies or surgical resections. Based
on the histological morphology and immunohistochemistry results, pathological exam-
ination was performed. The immunohistochemical marker combinations chosen were
CD20, CD79a, Bcl6, Bcl2, CD10, CD3, CD5, Cyclin D1, CD23, Ki67, Muml, and AE13,
based on morphological orientation. Regardless of whether T-cell lymphoma is suspected,
CD4, CD8, and CD56 levels can also be observed. Other markers were selected based on
these circumstances. Experienced pathologists classified the diagnoses and phenotypes
according to the fifth edition of the WHO classification of digestive system tumors [13].

2.4. Statistical Analysis

Google Sheets and RStudio 2022.12.0/R 4.1.2. [14] was used for statistical analysis.
Descriptive statistics were used for categorical and continuous variables. The correlation
between H. pylori infection and lesion location/endoscopic findings was determined using
the Fisher-Freeman—Halton test. The level of significance was established at 5%.

3. Results
3.1. Patient Characteristics

A total of 140 patients with primary gastrointestinal lymphoma were diagnosed and
phenotyped using IHC, and 59 (42.1%) were female. The median age was 60.5 (11-99).
The chief complaints were abdominal pain in 104 patients (74.3%), bloody stools in
14 (10.0%), diarrhea in 4 (2.9%), and other complaints in 18 (12.9%). B symptoms (also
known as systemic symptoms, are a group of symptoms associated with non-Hodgkin
lymphoma and indicate a more advanced stage of the disease) were observed in 15 (10.7%)
patients. The mean LDH was 255.6 U/L (range: 91-2199). Complications included hem-
orrhage in 11 patients (7.9%), obstruction in 14 (10.0%), and perforation in 2 (1.4%). The
disease stage was I in 72 patients (51.4%), I in 26 patients (18.6%), Ill in 10 patients (7.1%),
and IV in 32 patients (22.9%). Treatment therapies were surgical alone in six patients
(4.3%), non-surgical in 52 patients (37.1%), both in 46 patients (32.9%), and supportive in
36 patients (25.7%).

3.2. Endoscopic Findings

Gastrointestinal lymphomas are most frequently found in the stomach, followed by the
colon, small intestine, ileocecum, rectum, and duodenum. The largest size of the lesion was
found in the rectum (46.3 & 26.7 mm), and its smallest counterpart was in the duodenum
(24.0 = 6.5 mm) (Table 1).
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Table 1. Lesion location distribution and tumor size of gastrointestinal lymphoma.

Case Number Tumor Size (mm)
Lesion Location " % Mean sD
Stomach 86 614 379 18.3
Colon 14 10.0 458 37.2
Small intestine 14 10.0 43.4 27.9
Ileocecum 12 8.6 40.2 17.8
Rectum 9 6.4 46.3 26.7
Duodenum 5 3.6 24.0 6.5
Total 140 100.0 39.5 222

More than half of the gastrointestinal lymphoma lesions observed during endoscopy
were superficial (51.4%). Protruding without lymphoma ulcer, fungating, and protruding
with ulcer type were also common, accounting for 20.7%, 12.9%, and 9.3%, respectively.
Giant folds and multiple nodules were the two rare features, accounting for 3.6% and 2.1%,
respectively (Table 2). The endoscopic illustrations of these six subtypes among our patients
can be seen in Figure 1.

Table 2. The endoscopic features of gastrointestinal lymphoma in Vietnam.

Endoscopic Features Case Number %
S 72 514
P 29 20.7
F 18 129
PU 13 9.3
G 5 3.6
MN 3 2.1
Total 140 100.0

Note: S: Superficial form; P: Protruding without ulcer form; F: Fungating form; PU: Protruding with Ulcer form;
G: Giant fold form; MN: Multiple Nodule form.

Figure 1. Endoscopic features of gastrointestinal lymphoma. (A). S: superficial form; (B): G: giant
fold form; (C): MN: multiple nodule form; (D): P: protruding without ulcer form; (E): PU: protruding
with ulcer form; (F): fungating form.
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Out of the 20 patients who underwent image-enhanced endoscopy technologies, a
majority were diagnosed with MALT-lymphoma with tree-like or branch-like microvessel
pattern (Figure 2). Among these magnified NBI cases, 13 patients have lesions in the
stomach, while 7 cases were located in other parts of the gastrointestinal tract. Among the
patients, 11 (55%) were diagnosed with MALT lymphoma, and the tree-like or branch-like
microvessel pattern was observed in 72.7% of all cases. On the other hand, there were four
cases of non-MALT lymphoma that exhibited the aforementioned “tree-like or branch-like
microvessel pattern”, accounting for 20% of cases.

Figure 2. Lymphoma on narrow-band imaging (NBI) and magnifying endoscopy. Conventional
endoscopy shows a superficial stomach lesion with tiny nodules resembling cobblestones (A,B).
Using procedures including chromoendoscopy by indigo carmine can more clearly delineate the
margin of the lesion (C). Using narrow-band imaging (NBI) and magnifying endoscopy, the lesion has
no clear boundaries, and there is at surface-inverted microstructure along with disappeared gastric
pits, and with tree-like vessels pattern (D).

3.3. Relationship between Endoscopy and H. pylori Infection of Gastrointestinal Lymphoma

H. pylori was found in 48 cases (38.7%). Patients with lymphomas in the stomach,
ileocecum, or duodenum are more likely to be affected by H. pylori infection than those
with other gastrointestinal tract lymphomas. However, differences in the proportion
of H. pylori negative and positive were observed only in the colon and small intestine
(p = 0.001 and 0.016, respectively). There was also a statistically significant correlation
between H. pylori infection and lymphoma location in the digestive tract (p = 0.015) (Table 3).
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Table 3. Relationship between lesion location and H. pylori infection.
H. pylori Negative H. pylori Positive
Lesion Location . ” . " p
Stomach 41 49.4 42 50.6 1
Colon 12 100.0 0 0.0 0.001
Small intestine 10 90.9 1 9.1 0.016
Ileocecum 5 62.5 3 37.5 0.727
Rectum 5 100.0 0 0.0 0.063
Duodenum 3 60.0 2 40.0 -
Total 76 61.3 48 38.7 0.015

Bold: the p-value is statistically significant.

MALT lymphoma, in total, did not show a statistically significant difference between
the two groups of H. pylori. However, when divided into two groups of the stomach and
other locations, H. pylori was revealed predominant in the stomach group at 68.2%, while
its counterpart was only 20.0% (p = 0.021). H. pylori was not present in SLL, TCL, or D-FL.
Overall, the H. pylori infection and pathological subtypes, however, had no statistically
significant relationship in these data (Table 4).

Table 4. Relationship between the pathological subtype of gastrointestinal lymphoma and H. pylori
infection.

GI Lymphoma Subtypes H. pylori Negative H. pylori Positive »
n % n %
DLBCL 48 64.0 27 36.0 0.020
Total 15 46.9 17 53.1 0.860
lyrl\rf})A}1]:)F£na Stomach 7 31.8 15 68.2 0.021
Other locations 8 80.0 2 20.0
MCL 8 72.7 3 27.3 0.388
FL 0 0.0 1 100.0 1
SLL 1 100.0 0 0.0 1
D-FL 2 100.0 0 0.0 0.5
TCL 2 100.0 0 0.0 0.5
Total 76 61.3 48 38.7 0.103

Note: DLBCL—diffuse large B-cell lymphoma; MALT—mucosa-associated lymphoid tissue; MCL—mantle cell
lymphoma; FL—follicular lymphoma; SLL—small lymphocytic lymphoma; D-FL—duodenal-type follicular
lymphoma; TCL—T-cell lymphoma. Bold: the p-value is statistically significant.

Generally, the majority of pathological subtypes of gastrointestinal lymphoma lacked
H. pylori infection, except for the MALT and FL subtypes, which had H. pylori infection in
53.1% (17 cases) and 100% (1 case), respectively. The proportion of H. pylori among DLBCL
patients was statistically significant (p = 0.02).
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3.4. Relationship between Endoscopy and Pathological Subtypes of Gastrointestinal Lymphoma

The most frequent location of DLBCL (59/82) and MALT lymphoma (22/32 cases)
was the stomach. There were no cases of MALT lymphoma in the ileocecum or DLBCL
in the duodenum. MCL was observed in almost all studied locations with approximately
equal proportions. FL was found only in the stomach (one case) and ileocecum (one case).
One case of SLL was present in the stomach and one case in the rectum. No TCL was found
in the rectum or duodenum. The correlation between lesion location and pathological
subtype was statistically significant (p < 0.001). There was also a significant difference in
the number of patients with each subtype in the stomach (p < 0.001). Owing to the low
expected frequencies at other locations, the p-value could not be calculated (Table 5).

Table 5. Relationship between lesion location and pathological subtypes.

Pathological Subtypes

Lesion (%) ’
Location DLBCL MALT MCL FL SLL D-FL TCL
Lymphoma
59 2 2 1 1 0 !
Stomach (687) (25.6) (2.4) 1.2) (1.2) 00 @z <000
Colon 9 2 2 0 0 0 ! -
(64.3) (14.3) (14.3) (0.0) 0.0 ©o @2
Small 5 5 3 0 0 0 !
intestine (28.6) (35.8) (21.5) 0.0) ©0) 0.9 (7.2) i
Ileocecum 6 0 : ! y y y i
(50.0) (0.0) (33.4) (8:4) (0.0) 00 (84
Rectum 4 ! > y ! y y i
(44.5) (11.2) (33.4) (0.0) (11.2) 0.0) (0.0
Duodenum 0 2 ! y y 7 Y )
0.0) (40) (20.0) (0.0) (0.0) 40 00
83 32 15 2 2 2 4
Total (58.6) (22.9) (10.8) (1.5) (1.5) (1.5) (2.9) <0.001

Note: DLBCL—diffuse large B-cell lymphoma; MALT—mucosa-associated lymphoid tissue; MCL—mantle cell
lymphoma; FL—follicular lymphoma; SLL—small lymphocytic lymphoma; D-FL—duodenal-type follicular
lymphoma; TCL—T-cell lymphoma. Bold: the p-value is statistically significant.

Aggressive lymphomas include diffuse large B-cell lymphoma, mantle cell lymphoma,
and T-cell lymphoma. Indolent lymphomas include MALT lymphoma, follicular lym-
phoma, duodenal-type follicular lymphoma, and small lymphocytic lymphoma. There
was a statistically significant relationship between these two groups in terms of patho-
logical subtypes and the endoscopic features (p < 0.05). In both groups, the predominant
endoscopic manifestations were superficial type and protruding without ulcer type (69.4%
in aggressive lymphomas and 81.6% in indolent lymphomas). Furthermore, fungating
form and protruding with ulcer form were found in a higher proportion in aggressive
lymphomas compared to indolent lymphomas (Table 6).

Table 6. Association between endoscopic features and pathological subtypes (aggressive types and
indolent types).

Pathological Subtypes

Endoscopic Features n (%) y
Aggressive Lymphoma Indolent Lymphoma
S 49 (50.0) 22 (57.9)
19 (19.4) 9(23.7)
16 (16.3) 1(2.6) 0.018
PU 11 (11.2) 1(2.6)
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Table 6. Cont.
Pathological Subtypes
Endoscopic Features n (%) p
Aggressive Lymphoma Indolent Lymphoma
G 2(2.0) 3(7.9)
MN 1(1.0) 2(5.3)
Total 102 38

Note: S: Superficial form; P: Protruding without ulcer form; F: Fungating form; PU: Protruding with Ulcer form;
G: Giant fold form; MN: Multiple Nodule form. Bold: the p-value is statistically significant.

MALT lymphoma and DLBCL lesions were frequently manifested as the S-type, in
19/32 and 45/82 patients, respectively. S-type and P-type have been reported in almost all
gastrointestinal lymphoma phenotypes. In addition to S-type, FL was also presented as
PU type, SLL was P-type, and D-FL was P-type. The G-type was described in only three
phenotypes, including MATL lymphoma, MCL, and DLBCL, while the MN-type suggested
DLBCL or MALT lymphoma. There was a statistically significant correlation (p = 0.03)
between the endoscopic features of GI lymphoma and the pathological subtypes. This
difference was evident in the S-type group (p < 0.001). The p-value cannot be calculated for
the other types owing to the low expected frequencies (Table 7).

Table 7. Association between endoscopic features and pathological subtypes.

Pathological Subtypes

Endoscopic n (%) p
F
catures  brBCL LALT MCL FL SLL D-FL  TCL
ymphoma
45 19 4 1 1 1 1
s (55.6) (59.6) (26.8) G0)  (500)  (50) @5 ~ <0001
b 13 7 6 0 1 1 1 ]
(15.6) 218) 397) (00  (500)  (50)  (25)
: 15 1 1 0 0 0 1 ]
(18.0) 3.1) 6.7) ©0) (00 (00 (25
U 9 0 3 1 0 0 1 ]
(8.4) (0.0) (20.1) 00  (00)  (00)  (25)
G 1 3 1 0 0 0 0 ]
(1.2) 9.3) 6.7) ©0) (00 (00  (00)
1 2 0 0 0 0 0
MN (1.2) 6.2) (0.0) ©0) (00 (00  (0.0)
Total 83 n 15 2 2 2 4 0.03

Note: S: Superficial form; P: Protruding without ulcer form; F: Fungating form; PU: Protruding with Ulcer form;
G: Giant fold form; MN: Multiple Nodule form. Bold: the p-value is statistically significant.

The associations between endoscopic findings and pathological features among our
gastrointestinal lymphoma patient are demonstrated in Figure 3. In its legends, diffuse large
B-cell lymphoma, mucosa-associated lymphoid tissue, mantle cell lymphoma, follicular
lymphoma, small lymphocyte lymphoma, and T cell lymphoma have been described, for
both endoscopic and histopathological results, respectively (Figure 3A-F).
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Endoscopic

HE Histological Staining

DLBCL

MALT

MCL

FL

SLL

TCL

Figure 3. Endoscopic manifestation and corresponding histological features of gastrointestinal

lymphoma. Diffuse large B-cell lymphoma (A,A’,A”). (A) Endoscopy revealing a fungating ulcer
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lesion. (A’) Transmural infiltration of large lymphoma cells. (A”) Most of the tumor cells resemble
centroblasts and immunoblasts. Mucosa-associated lymphoid tissue (B,B’,B”). (B) Endoscopy
reveals a superficial infiltration lesion. (B’) The diffuse lymphocytes infiltrate and extend into the
submucosa. (B”) Monomorphic expansion of small lymphocytes. Mantle cell lymphoma (C,C’,C”).
(C) Protruding without ulcerative lesions involving the colon. (C") Low power, glandular structures
are well-preserved. (C”) High power demonstrating a small- to medium-sized cell population.
Follicular lymphoma (D,D’,D”). (D) Endoscopy revealed an ulcer in the ileocecum. (D’) Part
follicular proliferation of centroblasts and centrocytes. (D”) Focal atypical follicle formation. Small
lymphocyte lymphoma (E,E’,E”). (E) Endoscopy reveals protrusion with superficial ulcer involving
rectum. (E’,E”) Neoplastic lymphocytes that are small, with scattered paraimmunoblasts. T cell
lymphoma (FF’,F”). (F) A gastric ulcer with hemorrhage on endoscopy. (F’,F”) The tumor cells
show marked pleomorphism and a cytomorphological spectrum, ranging from medium to large to
bizarre-appearing binucleated and multinucleated cells.

4. Discussion

In our study, the stomach was the most frequent site of gastrointestinal lymphoma,
followed by the colon, small intestine, ileocecum, rectum, and duodenum. This result was
consistent with those of other studies indicating that the stomach is the main location of
gastrointestinal lymphoma [7,9,15].

4.1. Helicobacter pylori Infection Is Associated with the Onset of Gastrointestinal Lymphoma

H. pylori was found in 38.7% of cases in our study. Patients with lymphomas of the
stomach, ileocecum, or duodenum were more likely to suffer from H. pylori co-infection
than those with lymphomas of other gastrointestinal organs. The link between H. pylori
and gastric MALT lymphoma has been well documented, and H. pylori eradication has
resulted in disease remission [16-18]. Our data also demonstrated a significant relationship
between the infection of H. pylori and gastric MALT lymphoma (p < 0.05). Chronic H. pylori
infection induces an antigenic stimulus, which results in clonal proliferation of B cells in
the lymphoid tissue. This may lead to the development of MALT lymphoma [19-21].

Diffuse large B-cell lymphoma (DLBCL) is another type of gastric lymphoma asso-
ciated with H. pylori infection. Both pure (de novo) DLBCL lymphoma type and MALT-
transformed DLBCL-lymphoma (DLBCL-MALT) type have been shown to be related to
H. pylori infection [22,23]. Numerous studies have shown that a significant percentage of
patients with early-stage gastric de novo DLBCL and gastric DLBCL-MALT with H. pylori
infection attain complete decline after receiving H. pylori eradication therapy [23-25].

On the other hand, the connection between H. pylori and lymphoma within the other
parts of the gastrointestinal tract remains controversial. Numerous case reports have
demonstrated a link between H. pylori infection and MALT lymphoma in the small and
large intestines. Matsumoto and colleagues reported the case of a Japanese patient having
colonic MALT lymphoma that regressed after H. pylori eradication [26]. In a systematic
review study of Scott R. Kelley, there were eight cases of primary MALT lymphoma in
the rectum that were solely treated with H. pylori eradication therapy. Results from this
research showed a complete response that was eventually obtained in all cases after 3 weeks
to 9 months [27]. Regarding the small intestine, Nagashima described a patient with MALT
lymphoma in the duodenum that achieved complete regression of lymphoma after being
treated with antibiotic drugs against H. pylori [28]. Another example in which the effect of
elimination of H. pylori therapy on small bowel lymphoma reduction was demonstrated
in a patient with MALT lymphoma in the stomach and duodenum that was synchronous
with multiple gastric carcinomas [29]. These results provide assistance for the causal role of
H. pylori in extragastric MALT lymphoma of the gastrointestinal tract.

4.2. Endoscopic Findings of Gastrointestinal Lymphoma

The standard endoscopic categorization of gastrointestinal lymphoma has not yet been
defined. Previous studies have proposed different classifications to analyze the endoscopic
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features of the disease (Table 8). In this work, we used an endoscopic categorization based
on the proposal of T. Kanno and colleagues which is easier to carry out compared to other
classifications. This category includes six patterns: superficial form, protruding without
ulcer form, fungating form, protruding with ulcer form, giant fold form, and multiple
nodule form [3].

Table 8. Endoscopic classifications of gastrointestinal lymphoma.

Authors

Endoscopic Classification

Histological Types of GI Lymphoma

Sites

T. Kanno
(n=63)[3]

1. Superficial type. 2.
Protruding without ulceration
type. 3. Protruding with
ulceration type. 4. Fungating

type. 5. Multiple nodules type.

6. Giant fold type

GI lymphomas not including
lymphoma (MALT)

Stomach, small intestine, and
large intestine

Yoshifumi Hori
(n =25) [30]

Polypoid lesion, ulcerative
lesion, lymphomatous
polyposis lesion,
diffuse-infiltrating lesion, and
mixed lesion

Diffuse large B-cell lymphoma

Colorectum

Angelo Zullo
(n =2000) [5]

Exophytic type (polypoid
mass); ulcerative type (single
or multiple ulcerations);
hypertrophic type (large or
giant folds, nodular pattern),
mixed type

MALT lymphoma, diffuse large
B-cell lymphoma

Stomach

Eun Jeong Gong
(n = 345) [31]

Superficial, ulcerative or
mass-forming type

MALT lymphoma

Stomach

Katsuyoshi Takata
(n =125) [32]

Multiple nodules, superficial,
polypoid, ulcerative, diffuse,
and unclassified

Follicular lymphoma

Stomach, small intestine, and
large intestine

Nakamura
(n=197) [6]

superficial-spreading,
followed by mass-forming,
diffusely infiltrating and
other types

B-cell lymphomas

Stomach

This study

1. Superficial type. 2.
Protruding without ulceration
type. 3. Protruding with
ulceration type. 4. Fungating
type. 5. Multiple nodules type.
6. Giant fold type

DLBCL—diffuse large B-cell
lymphoma; MALT—mucosa-associated
lymphoid tissue; MCL—mantle cell
lymphoma; FL—follicular lymphoma;
SLL—small lymphocytic lymphoma;
D-FL—duodenal-type follicular
lymphoma; TCL—T-cell lymphoma

Stomach, small intestine, and
large intestine

Herein, we separated different types of gastrointestinal lymphoma into two groups,
indolent lymphoma and aggressive lymphoma, to recognize the endoscopic manifestations
related to each group. The indolent lymphoma group included MALT lymphoma, follicular
lymphoma, duodenal-type follicular lymphoma, and small lymphocytic lymphoma. The
aggressive form group contained diffuse large B cell lymphoma, mantle cell lymphoma
(mantle cell lymphoma is considered as an aggressive subtype of B-cell non-Hodgkin
lymphoma with generally poor prognosis [33]), and T-cell lymphoma. In both groups, the
predominant endoscopic manifestations were superficial type and protruding without ulcer
type. We found that fungating type and protruding with ulcer type were highly suggestive
of aggressive lymphomas. This was statistically significant (p < 0.05).
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4.3. Endoscopic Features of Diffuse Large B Cell Lymphoma (DLBCL)

Diffuse large B cell lymphoma of the GI tract is an aggressive lymphoma that may
originate de novo or through the transformation of another lymphoma, most frequently
MALT lymphoma [2]. DLBCL is the most prevalent pathological form of digestive tract
lymphoma. In our investigation, this lymphoma was predominantly found in the stomach
(59/83 cases), followed by the large intestine (19/83 cases) and small intestine (5/83 cases).

Various endoscopic manifestations of gastric DLBCL have been reported. Most DLBCL
lymphomas in our study were superficial. In another study, the tumor manifested as
polypoid, nodular, ulcerative, erosive, diffusely infiltrating, thickened fold-like, and mixed
types [34,35]. Kyoungwon Jung discovered no statistically significant differences between
primary and secondary gastric diffuse large B cell lymphoma under endoscopy. The
ulcero-infiltrative type predominated in both groups, followed by the mixed form [36].

In our study, colorectal DLBCL lymphomas manifested as a protruding type with or
without ulcer (which was consistent with the polypoid type). This was similar to a study by
Yachida that reported that in 48 cases of DLBCL lymphoma in the large intestine, and 52%
of lesions showed a polypoid appearance via endoscopy, and 38% were of the ulcerative
type [37]. Yoshifumi Hori also found that the polypoid and ulcerative types were pre-
dominant in colorectal DLBCL lymphomas, accounting for 48% and 44%, respectively [30].
DLBCL in the small intestine is rare with only a few reports. Endoscopic findings are
predominant for polypoid type and ulcerative type [38,39].

4.4. Endoscopic Features of MALT Lymphoma

MALT lymphoma is a low-grade non-Hodgkin lymphoma [40]. Approximately 70%
of MALT lymphoma cases occur in the stomach, followed by the small intestine, colon,
and rectum [2]. In this study, MALT lymphoma was predominantly observed in the
stomach (22/32 patients), followed by the small intestine (7/32 patients), and large intestine
(3/32 patients). The endoscopic appearance of MALT lymphoma in the stomach was of the
superficial type, while in the small intestine and large intestine, it was of the superficial
and protruding types.

The endoscopic characteristics of gastric MALT lymphoma are not specific and can
mimic benign diseases such as erosions, gastritis, or gastric adenocarcinoma [41]. In
previous studies, endoscopic findings in this disease were mainly superficial, account-
ing for nearly 70-80% of cases, in addition to other types such as ulcerative and mass-
forming [31,42]. Nevertheless, in other investigations, the most frequent macroscopic
finding of gastric MALT lymphoma was ulcerative [5,43,44].

Regarding MALT lymphoma of the small intestine, ulcerative type, or polypoid lesions
are often identified by endoscopic examination [28,45]. Colorectal MALT lymphoma can
have different macroscopic manifestations, including elevated, polypoid lesions with intact
mucosal aspect or erosion at endoscopy [46,47].

Furthermore, the enhanced endoscopy technologies, including narrow-band imaging
and zoom function to magnify the micro pattern of surface and vessels, together with
chemical dyes like indigo carmine can provide endoscopists clearer and detailed pictures
of typical lymphoma, such as tree-like or branch-like microvessel pattern. These techniques
may enable us to detect and characterize the lesions, orient the biopsies, and possibly
contribute significantly to the final diagnosis (Figure 2).

4.5. Endoscopic Features of Mantle Cell Lymphomas (MCL)

Primary mantle cell lymphoma (MCL) of the gastrointestinal tract is uncommon, and
its standard treatment is unclear. In our study, mantle cell lymphoma was located mostly
in the large intestine (9/15 cases), most of which presented as the protruding type via en-
doscopy. According to previous studies, the digestive tract has been identified as one of the
most common extranodal locations for MCL, with the colon being the organ that is usually
affected by the condition [48,49]. Macroscopically, large masses, superficial ulcers, and dif-
fuse thickening of the mucosa may be observed; however, polyp type is the most frequent
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endoscopic manifestation of MCL in the gastrointestinal tract, and some MCL patients
also have polyposis lesions [48,50,51]. The term “multiple lymphomatous polyposis” was
coined by Cornes in 1961 to characterize the presence of numerous polypoid lesions along
the gastrointestinal tract that are caused by malignant lymphoma involving the mucosa [52].
Endoscopy of the upper gastrointestinal tract and colonoscopy are important diagnostic
instruments for multiple lymphomatous polyposis Macroscopically to identify polyps
location and obtain tissue biopsy specimens. The endoscopic or radiological evaluation
alone cannot differentiate lymphomatous polyposis from adenomatous or hamartomatous
polyposis, and therefore, tissue diagnosis is necessary. In addition, not all cases of lym-
phomatous polyposis of the digestive tract are caused by MCL. Multiple lymphomatous
polyposis has also been observed in MALT and follicular lymphomas [37,53].

4.6. Endoscopic Features of Rare Types of Lymphoma

In our study, T-cell lymphoma (four cases), follicular lymphoma (two cases), duodenal-
type follicular lymphoma (two cases), and small lymphocytic lymphoma (two cases) ac-
counted for a small portion.

These T-cell lymphoma were found in both the stomach and intestine (one case in
the small intestine, one case in the stomach, and two cases in the large intestine). The
lesions manifested as fungating form, superficial form, protruding without ulcer form, and
protruding with ulcer form in one case each. According to Sugita et al., the duodenum and
jejunum are the organs most affected by T cell lymphoma in the gastrointestinal tract, fol-
lowed by the ileum and colon. However, the stomach is less relevant [54]. Previous research
has demonstrated that T-cell lymphomas frequently exhibit ulcerative or ulceroinfiltrating
lesions [55-57].

Gastrointestinal follicular lymphoma is an uncommon entity, accounting for less than
4% of gastrointestinal non-Hodgkin lymphoma [58]. It is a low-grade lymphoma that
typically progresses slowly. In our study, only two cases of follicular lymphoma were
found (one in the large intestine and one in the stomach), in addition to two cases of
duodenal-type follicular lymphoma. Endoscopy has become more prevalent in hospitals
and clinics, leading to an increase in the number of published studies of gastrointestinal
follicular lymphoma. In a study by Takata et al. in 125 patients, follicular lymphoma was
most frequently located in the duodenum, followed by the ileum, jejunum, rectum, and
colon. The stomach was the last location of this lymphoma [59]. The same distribution was
also found in other studies [55,60,61]. Nodular lesion was the most frequent endoscopic
finding among patients with gastrointestinal follicular lymphoma (71-80%), and tumors
involving the second part of the duodenum exhibited this macroscopic appearance [55,59].
Tumors of the stomach or colon exhibited a range of morphologies, including tumor-like,
flat-elevated, and ulcerative [32,62]. Since the 2016 WHO classification, duodenal-type
follicular lymphoma has been recognized as a variant of follicular lymphoma [8]. This is
a B lymphocyte tumor with follicular architecture typically seen in the second part of the
duodenum, with low-grade progression as well as good prognosis.

The digestive tract is infrequently affected by small lymphocytic lymphoma/chronic
lymphocytic leukemia/(SLL/CLL), which are characterized by the diffuse infiltration of
small lymphocytes devoid of follicle formation or lymphoepithelial lesions [63]. Some cases
of primary SLL have been reported, mostly in the colon. The endoscopic findings in these
patients were multiple small nodules or polyp type lesions [63,64].

5. Conclusions

In conclusion, our study provides more information on the endoscopic and pathologi-
cal characteristics of different types of gastrointestinal lymphomas. This study showed that
most subtypes of gastrointestinal non-Hodgkin lymphomas exhibited same endoscopic
features (superficial type and ulcer type). Aggressive gastrointestinal non-Hodgkin lym-
phomas (diffuse large B-cell lymphoma, mantle cell lymphoma, and T-cell lymphoma)
were highly suspected when fungating lesions and protruding with ulcer lesions were
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encountered under endoscopy. Therefore, endoscopists must be aware of the associations
between the enhanced endoscopic characteristics and histopathological features of gastroin-
testinal lymphoma to recognize and characterize suspected lesions as well as to perform
appropriate biopsies.
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