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Primary Gastrointestinal B-Cell Lymphomas:
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Abstract

The gastrointestinal tract is the most frequent extranodal site for lym-
phomas. Primary gastrointestinal B-cell lymphomas represent a distinct
group of lymphoproliferative disorders and are the most common type
of gastrointestinal lymphomas. Their pathogenesis, clinicopathological
characteristics, and prognosis may differ from their nodal or systemic
counterparts, emphasizing the importance of accurately identifying
them. This review incorporates some of the latest literature on common
primary gastrointestinal B-cell lymphomas focusing on their unique
pathogenic mechanisms, clinical features, and pathological findings. It
also addresses the prognostic outcomes associated with these lympho-
mas and provides a brief overview of the available treatment options.
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Introduction

The gastrointestinal (GI) tract is a host to various hematopoietic
malignancies, with some exclusively arising in the GI system
and others secondary to systemic disease [1-4]. Among the dif-
ferent cell lineages, lymphomas emerge as the most significant
hematopoietic malignancies that show the potential to involve
the Gl tract in isolation [ 1, 2]. This tendency is likely attributed to
the lymphoid-rich environment of the GI system and the local in-
citing factors that play a role in the pathogenesis of some of these
lymphomas (e.g., Helicobacter pylori (H. pylori) infection) [1].
Non-Hodgkin B-cell lymphomas usually occur in the
lymph nodes, spleen, or bone marrow, with approximately 30%
of cases occurring outside of these regions [5]. The prevalence
of extranodal lymphomas has increased owing to radiological
advances in detecting them early and raised awareness in recog-
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nizing them [6]. Common extranodal sites include the skin, GI
system, and head and neck [6]. The GI tract is the most common
extranodal site for lymphomas, comprising up to 20% of cases,
and it accounts for up to 4% of all GI malignancies [7]. The di-
agnostic criteria for primary GI lymphomas have been described
by Dawson’s criteria which include: 1) absence of peripheral
lymphadenopathy at presentation; 2) no mediastinal lymphade-
nopathy; 3) normal total and differential white blood cell count;
4) predominance of bowel lesion at the time of laparotomy with
lymphadenopathy only noted close by; and 5) no involvement
by lymphoma in the liver and spleen [8]. The modified Luga-
no staging system is often applied to primary GI lymphomas,
which separates diseases into stage I (confined to the GI tract,
including a single primary lesion or multiple noncontiguous le-
sions), stage II (extension into the abdomen from the primary GI
site with stage II, indicating local nodal involvement and stage
11, indicating distant nodal involvement), stage IIE (penetrating
the serosa to involve adjacent organs or tissues), and stage IV
(disseminated extranodal involvement or supradiaphragmatic
nodal involvement) [9]. This review focused on GI lymphomas
that arise from and predominantly involve any section of the GI
tract, rather than secondary involvement of B-cell lymphomas
of nodal origin or originating from another extranodal site.
Primary GI non-Hodgkin B-cell lymphomas account for a
significant proportion of all primary GI lymphomas (~90% of
cases), while T-cell lymphomas and Hodgkin lymphomas only
account for a minuscule fraction [7]. They are a heterogenous and
unique group of lymphoproliferative disorders and may exhibit
unique disease biology and clinical characteristics that differ from
their nodal or extranodal non-GI counterparts. The purpose of this
review is to provide an overview of the notable B-cell lymphomas
that primarily affect the GI tract, presenting the common trends
noted in these lymphomas while also addressing some unique
characteristics that are helpful in distinguishing them.

Search Strategy and Selection of Literature

Identifying resources for this review relied on searching for ap-
propriate research articles in the National Center for Biotech-
nology Information (NCBI) PubMed database. Various search
terms were used for each of the entities covered, typically with
a “primary gastrointestinal” modifier in the search line. All at-
tempts were made to include recently published literature to best
reflect the current knowledge of primary GI B-cell lymphomas.
Preference was given to studies within the last 10 years, with the
majority of the references used having been published between
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2015 and 2025. However, this time range was expanded for
certain key articles and primary studies that were important for
describing some of the entities. Article types included a combi-
nation of primary studies and other reviews. In instances where
numerous studies/reviews presented similar findings relevant to
this review, a curated selection of references was made to pre-
vent redundancy. Emphasis was placed on studies with larger
sample sizes and more robust and clinically significant results.
Case reports were also used for less common entities where cur-
rent evidence is otherwise relatively limited. All articles were
either written or translated in English.

This review discusses the following primary GI lympho-
mas: follicular lymphoma (FL), mantle cell lymphoma (MCL),
marginal zone lymphoma of mucosa-associated lymphoid
tissue (MALT lymphoma), diffuse large B-cell lymphoma
(DLBCL), Burkitt lymphoma, plasmablastic (PB) lymphoma,
and post-transplant lymphoproliferative disorder (PTLD).
The review concludes with a brief discussion on the clinical
and diagnostic approach to GI lymphomas along with a brief
overview of other B-cell lymphomas rarely occurring in the GI
tract. Table 1 summarizes some of the key characteristics of
the primary GI B-cell lymphomas.

Follicular Lymphomas

Characterized by neoplastic proliferation of follicular B-cell
lymphocytes, GI FL usually occurs in the fifth or sixth decades
of life and does not appear to show a sex predilection [5, 6].
Most cases of GI FLs occur in the small intestine [2, 10]. The
fifth edition of the WHO classification describes duodenal-
type FL (DFL) as a distinct entity that accounts for 4% of all
GI lymphomas [2, 10]. It can present with multifocal lesions
[7]. Often the jejunum or ileum are involved concurrently [2].
Some case series have also described primary GI FL in the
stomach and large intestine [1].

Pathogenesis

The pathogenesis of DFL shows similarities to that of systemic
FL with #(14:18) rearrangements and mutations in genes such
as TNFRSF14, EZH2, and KMT2D with varying frequencies
[1, 2]. Chronic antigenic stimulation has also been hypothe-
sized as a contributing factor to the development of FL [10]. A
few case reports have highlighted that eradication of H. pylori,
at least in part, has helped in the regression of some FLs of the
duodenum, although this has not been substantiated through
larger studies [11, 12].

Clinical features

Primary FL of the GI tract is typically discovered incidentally,
and patients are usually asymptomatic [2]. In contrast, patients
with secondary involvement of the GI tract may present with
systemic symptoms [ 10]. When symptoms are present in primary
GI FLs, they are non-specific, including abdominal discomfort,

nausea/vomiting, pain, bleeding, and obstruction [10]. Positron
emission tomography/computed tomography (PET/CT) scan is
valuable in detecting the lesions and determining the stage [10].
Most cases have localized disease, presenting at low stage, and
with a relatively indolent clinical course [2]. Iwamuro et al de-
scribed a correlation between elevated soluble interleukin-2 re-
ceptor (sIL-2R) levels and systemic involvement when evaluat-
ing the staging based on Lugano and Ann Arbor systems [10].

Pathology

Gross/macroscopic appearance

On endoscopy, these lesions can appear as grey, white granular
lesions with variable sizes [2]. Enlarged and fused villi and di-
lated vasculature have also been described, although best seen
on endoscopy [10, 13]. Iwamuro et al reported that the combi-
nation of opaque white spots, enlarged villi, and dilated vessels
may help to distinguish FLs from other white lesions on the
typical differential diagnosis by endoscopy, such as lymphan-
giectasia, adenomas, and duodenitis [10]. FL can occasionally
present as polypoid lesions as well [14] (Fig. 1). Ulceration of
primary GI FLs is relatively rare [10].

Histopathology

It typically presents with a follicular/nodular pattern of lym-
phoid infiltration commonly affecting the mucosa but may ex-
tend into the submucosa [2]. Resembling that of systemic low-
grade FL, the lymphoid infiltrate is predominantly composed
of a mixture of small to medium sized centrocytes and larger
centroblasts (Fig. 1) [2]. Up to 95% of cases present as grade
1 or 2 FLs [10]. Occasionally, GI FLs present with ulcerated
lesions hindering adequate morphological evaluation and lead-
ing to misdiagnosis and the need for repeated sampling [10].
Transformation to DLBCL is uncommon [10].

Immunohistochemistry

The immunophenotype usually mirrors that of systemic FL
with positive B-cell markers (e.g., CD19, CD20, CD79a) as
well as positive CD10, BCL2, and BCL6 [2, 10]. Utilizing
follicular dendritic markers (e.g., CD21, CD23) is helpful in
identifying a meshwork [2]. In DFL, the dendritic meshwork is
typically pushed to the periphery, while other GI FLs have well
preserved meshwork similar to that of nodal type [2]. H. pylori
testing for upper GI FLs can be helpful to identify if further
antibiotic therapy is warranted [12].

Prognosis/treatment

The prognosis of primary GI FL is generally favorable with
most cases presenting with stage 1 disease [1, 2, 11, 14]. A sub-
set of patients (up to 25%) undergo spontaneous regression [10].
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Figure 1. Representative pathology image of a gastrointestinal follicular lymphoma. (a) Low power view of the colon biopsy with a
polypoid appearance due to the underlying lymphoid infiltrate. The neoplastic lymphocytes are arranged in a follicular/nodular archi-
tecture and are based in the lamina propria with focal extension into the mucosa and submucosa (H&E, x 4). (b) High power view
showing a mixture of small elongated cleaved cells (centrocytes) and large round/oval cells with prominent nucleoli (centroblasts)
(H&E, x 40). The neoplastic lymphocytes show co-expression of both BCL6 (c, x 4) and BCL2 (d, x 4). H&E: hematoxylin and eosin.

Transformation to large cell lymphoma carries a worse progno-
sis, but transformation is rather rare in comparison to systemic
FLs [10]. Studies have shown no disease-related mortality over
a 10-year follow-up period [13]. Primary duodenal involvement
appears to carry a better prognosis than FLs involving other
parts of the small intestine [2]. Given that primary GI FLs tend
to have an indolent clinical course, a watch and wait strategy is
becoming popular as the main initial management approach [14,
15]. Alternative treatment modalities include chemotherapy with
rituximab and bendamustine, immunotherapy, and radiotherapy
for local control [10, 15, 16]. Since most studies are retrospective,
optimal management of these cases continues to evolve. His-
torically, various treatment regimens were utilized including R-
CHOP (rituximab-cyclophosphamide- doxorubicin-vincristine-
prednisone), R-CVP (rituximab-cyclophosphamide-vincristine
prednisone), CHVP-IFN (cyclophosphamide-doxorubicin-vin-
desine-prednisone-interferon), cyclophosphamide, and AVmCP
(doxorubicin-teniposide-cyclophosphamide-prednisone) [14].

Mantle Cell Lymphoma

Primary GI MCL is an uncommon entity accounting for ~2.8%
of all newly diagnosed MCL cases based on a retrospective
study by Castillino et al evaluating 800 cases [17]. Secondary
involvement of the GI tract is much more common, accounting
for almost 10% of newly diagnosed MCLs [17]. Overall, they

represent up to 13% of all primary GI lymphomas [1]. Similar
to MCL arising from lymph nodes or other extranodal sites,
primary GI MCL typically arises in elderly individuals with a
male predilection [17].

Pathogenesis

The pathogenesis of primary GI MCL is believed to mirror that of
systemic or nodal MCL. The translocation of #(11,14) (q13;432)
which involves the /IGH and CCND| genes is largely recognized
to be the key genetic event that ultimately leads to cyclin D1
overexpression as well as cell cycle dysregulation [2, 17].

Clinical features

The incidence of primary GI MCLs increases with age [7, 18].
The clinical presentation is highly variable, ranging from ab-
dominal pain, GI bleeding, perforation, and obstructive symp-
toms [2, 17, 18]. Erosion and ulceration can rarely occur in
primary GI MCLs, although it is more frequent in secondary
GI MCLs [17]. Lower GI tract involvement is more common
than upper GI tract, with the same trend observed in secondary
involvement of the GI tract by systemic MCL [17]. Occasional
primary involvement of the stomach has been described [18,
19]. The WHO highlights the role of FDG PET scans in di-
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Figure 2. Representative case of a primary gastrointestinal mantle cell ymphoma. (a) Low power view shows a nodular lympho-
cyte infiltrate in the lamina propria of a colon biopsy (H&E, x 4). (b) The neoplastic lymphocytes are small to medium sized with
angulated nuclei (H&E, x 40). These cells are positive for CD5 (c, x 20) and cyclin D1 (d, x 20). H&E: hematoxylin and eosin.

agnosis and prognostic evaluation, including staging, but also
notes their limitations, underscoring the need for endoscopy,
especially in patients with GI symptoms [2].

Pathology

Gross/macroscopic appearance

They can manifest as solitary lesions or multiple polyps in-
volving long segments of the GI tract, also known as multiple
lymphomatous polyposis [1, 2, 17]. The latter appears to be
more common [17]. They can also present with large masses,
superficial ulceration, or diffuse thickening of the mucosa [2].

Histopathology

Microscopic evaluation typically reveals nodular lymphoid

infiltrates involving the lamina propria and submucosa (Fig.
2). Diffuse involvement has also been described [18]. Lym-
phocytes are typically small to medium sized with irregular
nuclear contours [2, 19]. Blastoid, an aggressive histological
variant, has also been reported in primary GI MCLs [2, 17,
18]. The small cell variant has also been reported which can
be confused for chronic lymphocytic leukemia/small lympho-
cytic lymphoma (CLL/SLL), highlighting the essential role of
cyclin D1 in confirming the MCL diagnosis [2]. The frequency
of the histologic variants between primary GI MCL and sec-
ondary MCL of the GI tract is similar [17].

Immunohistochemistry/ancillary studies

In addition to B-cell markers, MCL is typically positive for
CDS5, cyclin D1, and SOX11, and negative for germinal center
markers (CD10 and BCL6) (Fig. 2) [2, 7]. Molecular detection
of t(11;14) (q13;432) can be helpful in confirming the diag-
nosis if needed [2, 18, 19]. TP53 testing by next generation
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sequencing or immunohistochemistry can be helpful in further
risk stratification [2, 20].

Prognosis/treatment

Although patients with primary GI MCLs appear to show rela-
tively lower MCL International Prognostic Index (MIPI) scores,
their overall outcomes are similar to that of secondary GI MCLs
[17]. The prognosis overall appears to be favorable with > 70%
of cases having a low MIPI score [17]. The overall survival and
progression-free survival do not appear to be impacted by the
number of lesions at presentation [17]. With regard to treat-
ment, a tailored approach based on the extent of GI involvement
should be considered. Conservative management by observa-
tion and/or localized therapy can be taken if the GI involvement
is limited [17]. Rituximab monotherapy, R-CHOP, R-CVP, and
autologous-hematopoietic stem cell transplant (HSCT) have
been traditionally used, especially in patients with multiple le-
sions or extensive GI involvement [1, 17, 18, 21]. The use of
novel agents such as Bruton’s tyrosine kinase (BTK) inhibitors
(e.g., ibrutinib), venetoclax (BCL2-inhibitor), and immunomod-
ulatory drug such as lenalidomide are gaining traction, although
further research is warranted to establish their role in primary GI
MCL [17, 20]. Chimeric antigen receptor (CAR) T-cell therapy
may also play a role in the future [17]. According to Castellino et
al, primary GI MCL is typically treated with less aggressive mo-
dalities in comparison to patients with secondary involvement
of the GI tract [17]. Owing to the recent advances in therapeutic
approaches, there is improved overall survival, particularly in
younger patients who can undergo chemo-immunotherapy fol-
lowed by stem cell transplant [18, 21]. For older patients who
are not fit for transplant, the use of rituximab for remission in-
duction can improve outcomes in these patients [18, 21].

MALT Lymphoma

MALT lymphoma is the most common type of marginal zone
lymphoma [22]. They account for 5-8% of B-cell lymphomas
and can affect any tissue in the body [2, 22]. The incidence of
MALT lymphomas has increased over the years except for gas-
tric MALT lymphomas, likely due to the effective treatment of
H. pylori [2, 22, 23]. The most common location for MALT
lymphomas is the stomach accounting for up to 35% of all cas-
es [23]. Gastric MALT lymphomas are also the most common
type of gastric lymphomas (up to 60%) [2, 24]. Colorectal and
small intestinal MALT lymphomas are less common, compris-
ing 5.2% and 3.4% of MALT lymphoma cases, respectively
[7, 22, 23]. Multifocal and concurrent involvement of both the
stomach and intestines can occur rarely [7, 23]. Large intesti-
nal MALT lymphomas tend to have a female predilection [23].

Pathogenesis

The pathogenesis of MALT lymphomas are heterogenous. The
primary process involves an immune response dysregulation

with somatic hypermutations in clonally rearranged immuno-
globulin genes [2, 22]. Translocation of chromosomes 11 and
18 is relatively common, accounting for up to 24% of gastric
MALT lymphomas, and it also represents the most common
translocation in H. pylori-negative MALT lymphomas [2, 21,
23]. The association between H. pylori and gastric MALT
lymphomas has been well established with some literature
also highlighting the relationship between this organism and
colorectal MALT lymphomas in about 20% of cases [2, 23,
24]. Campylobacter jejuni infection has been linked to small
intestinal MALT lymphoma [22, 23]. Immunoproliferative
small intestinal disease/alpha heavy chains (IPSID/aHCD), a
subtype of GI MALT lymphoma with dysfunctional immuno-
globulin alpha chains, have also been variably associated with
Campylobacter jejuni and usually occur in younger patients
living in low socioeconomic conditions [1, 2, 5, 23].

Clinical presentation

Many patients with primary gastric involvement are asympto-
matic at presentation while those with intestinal MALT lym-
phomas can present with abdominal pain and abnormal bowel
habits (constipation and diarrhea) and GI bleeding [5, 23]. Mu-
cosal ulceration can occasionally occur and can be identified
on endoscopy [24, 25].

Pathology

Gross/macroscopic appearance

Similar to other primary GI lymphomas, MALT lymphomas
can grossly appear as polypoid lesions, diffuse thickening of
the stomach or intestinal wall, or large masses associated with
ulceration [24, 26].

Histopathology

On histopathological evaluation, primary GI MALT lympho-
mas present with sheets of neoplastic small lymphocytes with
angulated nuclei and monocytoid appearance with abundant
cytoplasm (Fig. 3). They tend to infiltrate around reactive lym-
phoid follicles, which can make it difficult to distinguish from
reactive lymphoid hyperplasia at times [2]. Plasmacytic dif-
ferentiation is relatively common, occurring in approximately
33% of cases [23]. The IPSID/aHCD variant typically presents
with extensive plasma cell differentiation [2, 23]. Occasional
transformed lymphocytes may be seen with centroblastic and
immunoblastic morphology. Neoplastic lymphocytes are often
seen replacing the germinal centers, a phenomenon known as
follicular colonization [2, 26]. The infiltration of the glandu-
lar epithelium forming lymphoepithelial lesions is specific in
establishing a pathological diagnosis, although it lacks sensi-
tivity (Fig. 3) [21, 26]. Eosinophilic degeneration of the epi-
thelium may be seen in lymphoepithelial lesions, indicating
chronic damage [26]. Amyloid deposition can be seen and
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Figure 3. Representative case for extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue in the stomach.
(a) Low power view showing a diffuse lymphoid infiltrate in the mucosa, submucosa and lamina propria (H&E, x 4). (b) High
power view of the neoplastic lymphocytes that appear small to medium sized with some showing a monocytoid morphology. The
neoplastic lymphocytes are noted infiltrating in and around the glands forming lymphoepithelial lesions (H&E, x 40). (c) CD20
highlights the neoplastic lymphocytes confirming their B-cell lineage (x 5). (d) H. pyloriimmunohistochemical stain is positive (red
arrow) (x 40). Molecular studies for B-cell clonality were also positive. H&E: hematoxylin and eosin.

H. pylori organisms can be noted by hematoxylin and eosin
(H&E) staining if they are abundant [26].

Immunohistochemistry/ancillary studies

The neoplastic lymphocytes are positive for B-cell markers
(CD19, CD20, CD79a) and occasionally BCL2 (Fig. 3) [2, 26].
They are negative for CD5 and CD10, distinguishing them from
MCL and FL. Kappa or lambda restriction is helpful for estab-
lishing clonality and are often done by flow cytometry [26].
Given that these lesions lack specific immunophotypical
aberrancies in comparison to other B-cell lymphomas (e.g.,
aberrant CD5 expression in MCL) and their potential overlap
with reactive conditions, MALT lymphomas can be difficult
to diagnose and might require repeated follow up specimens.
B-cell clonality studies can play an important role when flow
cytometry is not available to confirm clonality [26]. In cases
where there is extensive lymphoplasmacytic differentiation,
MYDS8S testing to rule out lymphoplasmacytic lymphoma
(LPL) may be recommended, although primary GI involve-

ment by LPL is quite rare [2, 27]. Finally, testing for the pres-
ence of H. pylori, either by special stains or immunohisto-
chemistry, is an important consideration, especially in gastric
MALT lymphomas (Fig. 3) [2, 26].

Prognosis/treatment

GI MALT lymphomas usually have an indolent clinical course
with only 2% of cases eventually progressing to an aggres-
sive B-cell lymphoma [23]. The 5-year survival is up to 90%
[2]. Patients with stomach MALT lymphomas have a sixfold
increase in developing a gastric carcinoma [23, 24]. However,
stomach MALT lymphomas have a better prognosis than their
intestinal counterparts, likely due to the well-defined manage-
ment guidelines established for their treatment [21, 24].
Eradication of H. pylori can resolve gastric MALT lympho-
mas in about 73-75% of cases [22, 24]. However, recurrence can
occur post eradication therapy in 3-21% of cases [23]. Interest-
ingly, antibiotic therapy for colorectal MALT lymphomas has
been shown to be effective, but the exact mechanism is yet to be
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studied [23]. A positive translocation t(7/,/8) and t(1,14) status,
deep infiltration of the tumor, and H. pylori negativity are as-
sociated with resistance to antibiotic treatment [22, 23, 25]. In-
terval follow-up and surveillance starting 3 months after therapy
completion is recommended for gastric MALT lymphomas to
ensure resolution [21]. If eradication therapy fails, several man-
agement options have been described including watch and wait,
local surgical resection, radiotherapy, and immunochemothera-
py [5, 23, 24]. Various agents have been used with rituximab and
alkylating agents (e.g., bendamustine) being the most common
[23, 24]. A single agent or multi-agent approach can be taken
based on clinical and patient factors [22, 23]. There are no de-
finitive guidelines on managing non-gastric GI MALT lympho-
mas, and the literature has highlighted that remission rates are
relatively low with H. pylori eradication therapy alone [7, 22].

Primary Gl DLBCL

Primary GI DLBCL is the most common subtype of primary GI
lymphoma [2, 28]. Recent studies have focused on examining
GI DLBCLs based on their location, whether it is the stomach
or the intestines [28-32]. The commonest site of involvement is
the stomach, with DLBCL of the body being the most frequent
(57%), followed by the antrum (51%), fundus (14%), and car-
dia (3%) [31]. The majority of primary intestinal DLBCLs arise
from the ileocecal region (50%), with the jejunem and ileum
being the next most common sites (23%) [33]. DLBCL of the
duodenum comprises 18% of cases and is second in frequency
to FL [33]. Colonic and rectal involvement are less common.
DLBCL of the esophagus has been rarely reported [29, 30]. In
general, primary GI DLBCL has a male predilection and typi-
cally presents in the fifth to sixth decade of life [2, 28].

Pathogenesis

The exact etiology for primary GI DLBCL is not entirely clear.
Some theories suggest that inflammation of the GI tract and
overstimulation of lymphocytes in the MALT promotes disease
development [29, 31]. In particular, H. pylori infection has been
associated with gastric DLBCL [29, 31]. Epstein-Barr virus
(EBV) infection, immunodeficiency, inflammatory bowel dis-
ease, genetic factors, and medications have also been postulated
to contribute to the neoplastic transformation [2, 29]. Genetic
aberrations, including MYC, BCL2, and BCL6 rearrangements,
TP53 mutations, alterations in the nuclear factor-xB (NF-«kB)
pathway, and B-cell receptor signaling have been identified and
are generally similar to DLBCLSs in other sites [2, 34]. Some
site-specific differences include lower rates of MYDS8S and
PIM1 mutations in primary GI DLBCL compared to other ex-
tranodal types, such as DLBCL of the breast and testes [34].

Clinical presentation

The clinical manifestations of primary GI DLBCL can include
nausea/vomiting, indigestion, loss of appetite, abdominal pain,

bleeding, obstruction, and perforation [2, 29, 30]. The findings
are non-specific, potentially delaying diagnosis [29, 30]. Simi-
larly, endoscopic findings may range from minimal irregulari-
ties to ulceration [30, 33]. The presence of auriculate ulcera-
tive mounds is thought to be characteristic of DLBCL arising
in the duodenum [33].

Pathology

Gross/macroscopic appearance

The tumors are often visible as fleshy masses associated with
mucosal ulceration. Thickening and transmural involvement
are typically evident [2, 33].

Histopathology

Histopathological findings are typically similar to DLBCLs
in other sites, presenting as a proliferation of atypical, medi-
um-to-large-sized lymphoid cells arranged in sheets (Fig. 4)
[2, 35]. The morphology is usually centroblastic or immu-
noblastic [2]. Frequent mitotic figures, apoptotic debris, and
areas of necrosis may be observed [31]. Transmural involve-
ment is common (Fig. 4) [2, 29]. In some cases, a background
low-grade component may be identified, including FL and
MALT lymphoma [2, 31, 36]. These background components
may be more frequently observed in the stomach, typically
from MALT lymphoma, and in the duodenum where trans-
formation from FL has been occasionally seen [29, 33, 36].
In contrast, disease involving the ileocecal region typically
arises de novo [28, 33, 36].

Immunohistochemistry/ancillary studies

The neoplastic cells express one or more B-cell markers (CD19,
CD20, CD79a, PAXS5) [2]. Both germinal center B (GCB) phe-
notype (CD10 positive and/or BCL6 positivity without IRF4
(MUMI1) expression) and non-GCB phenotype (CD10 nega-
tive with strong IRF4) have been observed and are estimated
to occur with approximately equal frequencies [2, 31, 36]. The
absence of follicular dendritic meshwork can be highlighted
by CD21 and CD23 stains (Fig. 4) [2]. The Ki-67 index is high
(> 40%) [2, 35]. In situ hybridization for EBV-encoded RNA
(EBER) can highlight infected cells in cases associated with
EBV [2, 29]. However, according to the fifth edition of the
WHO classification, such cases should be classified as EBV-
positive DLBCL, not otherwise specified (NOS) [2]. In cases
involving the stomach, H. pylori immunohistochemical stains
can help to highlight the bacteria [28, 31].

Prognosis/treatment

Generally, patients with primary GI DLBCL have a more
favorable prognosis than nodal subtypes and systemic sub-

288 Articles © The authors | Journal compilation © ] Hematol and Elmer Press Inc™ | = https://jh.elmerpub.com



Elsharawi et al

| Hematol. 2025;14(6):281-296

Figure 4. Representative image of a diffuse large B-cell lymphoma involving the small bowel. (a) Low power view showing sheets
of neoplastic lymphocytes with full thickness involvement of the bowel wall and surface ulceration of the mucosa (yellow arrow). A
few normal appearing lymphoid follicular are noted at the right edge (red arrows) (H&E, x 1). (b) The cells are growing in sheets
and appear large and pleomorphic with scattered atypical mitotic figures (H&E, x 40). (c) CD21 stain highlighting the lack of fol-
licular dendritic meshwork and intact meshwork (orange arrow) in the benign lymphoid follicles (acting as an internal control) (x
1). (d) The Ki-67 proliferative index is high reaching around 70% (x 40). H&E: hematoxylin and eosin.

types with other extranodal sites of involvement, including
the bone marrow, kidney/adrenal glands, central nervous
system (CNS), and skin [2, 31, 34]. Multimodal therapy can
be used in the treatment of GI DLBCLs, including surgical
resection and chemoimmunotherapy with or without radio-
therapy [28, 29, 31]. The chemoimmunotherapy protocols are
similar to those in nodal DLBCL types, typically involving
treatment with R-CHOP [29]. More recently, immune check-
point inhibitors and CAR T cells have been employed [28].
Surgical resection can help reduce perforations, obstruction,
and bleeding complications [28, 29, 31]. However, in gas-
tric DLBCLs, total gastrectomy has been associated with se-
rious post-operative complications and poor quality of life,
with systemic therapies generally preferred [28]. A patient’s
H. pylori status may also influence the treatment for gastric
DLBCL. H. pylori infection is associated with improved
overall survival and sensitivity to chemotherapy [28]. H. py-
lori eradication does not appear to have a significant benefit
in addition to chemoimmunotherapy but is recommended by
some authors due to its low probability of causing harm to
the patient and potentially being able to mitigate the known
risk for developing adenocarcinoma in H. pylori-infected
individuals [35]. In contrast, EBV infection confers a poor
prognosis and is associated with higher rates of refractory

and relapsed disease [29, 36]. Additional poor prognostic
factors include perforation, age > 65, advanced stage, non-
GCB type, programmed death-ligand 1 (PD-L1) expression,
double expressor status, 7P53 mutation, CDKN2A deletion,
and trisomy 3 [2, 29].

Burkitt Lymphoma

Burkitt lymphoma is relatively rare compared to other primary
GI B-cell lymphomas, representing approximately 4-5% of
cases within this category [37, 38]. Of the three main clinical
subtypes of Burkitt lymphoma, the sporadic type most com-
monly involves the GI tract, particularly the ileocecal area [38,
39]. The small intestine is the next most frequent GI site of
involvement, while gastric and colonic Burkitt lymphomas are
rare [5, 40, 41]. In general, Burkitt lymphomas are most com-
monly seen in children and young adults with a male predilec-
tion [2, 42]. However, based on a study of American Surveil-
lance, Epidemiology, and End Results (SEER) data, primary
GI Burkitt lymphomas are more commonly seen in older in-
dividuals, with a median age of 47 [38]. The same study also
showed that the frequency of elderly individuals (defined as
an age > 60 years) with primary gastric Burkitt lymphoma was
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Figure 5. Representative case of a Burkitt ymphoma involving the stomach. (a) The endoscopic image of the stomach mass with
central ulceration. (b) Low power view of a neoplastic lymphoid proliferation in sheets involving the mucosa of the stomach and
infiltrating around the glands (H&E, x 4). (c) Higher power image of medium sized neoplastic lymphocytes with cytological atypia
and scattered apoptotic bodies showing a “starry sky” appearance (H&E, x 20). The neoplastic cells are positive for CD20 (d,
x 40), CD10 (e, x 40) and Epstein-Barr virus-encoded RNA (EBER) in situ hybridization (f, x 40). H&E: hematoxylin and eosin.

higher compared to the intestinal type [38].

Pathogenesis

Burkitt lymphoma can be subclassified into endemic, spo-
radic, and immunodeficiency-associated types. EBV infection
is a strong etiological factor in disease development, showing
a particularly high association in the endemic type (> 95%),
with relatively lower frequencies in the sporadic (20-30%) and
immunodeficiency-associated (25-40%) types [2, 39]. The en-
demic type is seen in tropical Africa with plasmodium falcipa-
rum infection also demonstrating a strong association [2, 21].
The predominant genetic aberrations that drive Burkitt lym-
phoma pathogenesis are translocations of the MYC gene, most
commonly to the immunoglobulin heavy chain (IGH) locus

(1(8:14)(q24,432)) [2].
Clinical presentation

Burkitt lymphoma is a high-grade, aggressive lymphoma. Due
to its high proliferation rate, masses caused by the disease may
rapidly increase in size and produce corresponding symptoms.
Involvement of the GI tract often manifests as abdominal pain,
nausea/vomiting, palpable mass, weight loss, obstruction,
bleeding, and intussusception [2, 40, 41].

Pathology
Gross/macroscopic appearance

According to the WHO, Burkitt lymphomas macroscopically
present as soft, tan fleshy tumors with hemorrhage and necro-
sis [2]. The masses may show central ulceration (Fig. 5) [42].

Histopathology

Histologically, Burkitt lymphomas can be classically recog-
nized by a “starry sky” pattern produced by scattered tingible
body macrophages with apoptotic debris admixed within a dif-
fuse proliferation of lymphoma cells (Fig. 5) [2, 39]. When
it occurs in the stomach, they can be seen infiltrating around
gastric glands (Fig. 5) [42]. The neoplastic cells are typically
medium-sized with round nuclei, multiple paracentral nucle-
oli, basophilic cytoplasm (occasionally with vacuoles), and
squared off cell borders [2, 21, 39]. Owing to their high prolif-
eration rate, frequent mitotic figures are often visible [2, 39].

Immunohistochemistry/ancillary studies

The neoplastic cells of Burkitt lymphoma are typically positive
for CD19, CD20, CD79a, PAX5, CD10, BCL6, and ¢-MYC,

290 Articles © The authors | Journal compilation © ] Hematol and Elmer Press Inc™ | = https://jh.elmerpub.com



Elsharawi et al

| Hematol. 2025;14(6):281-296

with the latter showing particularly strong expression (Fig. 5)
[2, 39]. The Ki-67 index is invariably high, often approach-
ing 100% expression [2, 39]. CDS5, CD23, CD138, BCL2, and
TdT are classically negative [2, 39]. The presence of MYC gene
translocations can be demonstrated by molecular testing [2, 41].

Prognosis/treatment

Burkitt lymphomas typically respond well to multi-agent chem-
otherapy, often including a combination of cyclophosphamide,
prednisolone, and vincristine with or without methotrexate and
cytarabine [5, 39]. HSCT could be valuable post HSCT [7]. Sur-
gery also plays an important role in cytoreduction and reducing
complications related to abdominal masses and intussusception
[40, 43]. The overall prognosis is poor but appears to be improv-
ing with recent therapeutic advances [1, 21, 42]. For primary
GI Burkitt lymphomas, the site of involvement appears to influ-
ence overall survival. According to Xie et al, patients with gas-
tric Burkitt lymphoma have poorer overall survival compared to
patients with primary intestinal disease [38].

Plasmablastic Lymphoma

GI PB lymphoma is a distinct entity described in the WHO
(hematolymphoid tumors of the digestive system) [2]. It is a
rare condition occurring in various nodal and extranodal sites
[2, 44]. Primary GI involvement makes up approximately 20%
of all extranodal PB lymphomas, and the available literature
on it is relatively limited [2, 44].

Pathogenesis

Several pathogenic mechanisms have been described in PB lym-
phomas including immunoglobulin heavy chain variable region
(IGHV) rearrangements, MYC translocations with immunoglob-
ulin genes, and PRDM1/Blimp1 mutations. It can also be driven
by EBV infection, especially in human immunodeficiency virus
(HIV)-infected patients [2]. It has also been associated with au-
toimmune disorders and inflammatory bowel disease [45, 46].

Clinical presentation

They are typically more frequent in males than females [2, 45],
and are associated with immune deficiency states, accounting
for 2% of all HIV-related lymphomas [2, 45]. While they have
historically been described in HIV-positive patients, further lit-
erature has shown that they can occur in HIV-negative patients
in 31.1% of cases [25, 44, 45]. They can occur in any loca-
tion in the GI tract, including the esophagus and anal canal [1,
2, 21, 45]. Colon involvement is relatively more common in
HIV-negative cases [45]. They usually manifest as a local mass
initially but may present with advanced stage in HIV-positive
patients [2]. Clinical symptoms include GI manifestations such
as diarrhea and abdominal pain as well as B-symptoms [45].

Pathology

They are typically characterized with diffuse infiltration of the
lamina propria by neoplastic cells growing in sheets [2, 45].
These neoplastic cells are large and exhibit PB and immuno-
blastic morphology (Fig. 6) [2, 45]. A starry sky appearance
similar to Burkitt lymphoma may also be seen (Fig. 6). The
neoplasm commonly has brisk mitotic activity and can show
areas of necrosis and granulomas [2, 45].

Contrary to the classic B-cell lymphomas described above,
they are usually negative for CD20 and show weaker expres-
sion of other B-cell markers (e.g. PAXS, CD79a, CD45) (Fig.
5) [2]. Diagnosis can be challenging due to the lack of expres-
sion of these markers, their undifferentiated appearance, and
their expression of EMA (an epithelial marker) [45]. A broad
immunohistochemical panel may be warranted to establish a
diagnosis. MUM1 and plasma cell markers such as CD138 and
CD38 are typically positive (Fig. 5). Kappa and lambda stains
are helpful in establishing clonality [2]. Ki-67 proliferative in-
dex is usually high (> 90%) and EBER is positive in 82% of
HIV-positive cases and up to 60% in HIV-negative cases [1, 2].
Immunostain for c-MYC is usually positive (Fig. 5) [2].

Prognosis/treatment

PB lymphoma is an aggressive lymphoma with a mean survival
of 9 - 15 months [1, 2]. An HIV-negative status and MYC trans-
location are associated with worse outcomes [2]. With regard to
treatment, many patients end up receiving palliative care, but
chemotherapy and HSCTs have been described as feasible thera-
peutic options. Examples of proposed chemotherapy regimens in
the literature include etoposide-vincristine-doxorubicin-cyclo-
phosphamide-prednisone (EPOCH) and cyclophosphamide-vin-
cristine-doxorubicin-methotrexate alternating with ifosfamide,
etoposide, and cytarabine (CODOX-M/IVAC) [44, 46, 47].

PTLD

PTLDs are uncommon lymphomas that occur in the context
of a known history of solid organ transplantation or HSCT [2,
48, 49]. They are characterized by a heterogenous neoplastic
lymphoid proliferation [2]. They arise in nodal and extranodal
sites with the GI tract being the most common extranodal site
(up to 30% of cases) [2, 21, 25, 48]. The cumulative incidence
of PTLD post-transplant is 1.0+0.3% at 10 years [50]. Based
on a review conducted by Reiche et al, the frequency of occur-
rence in various GI sites varies significantly based on different
studies and clinical circumstances (e.g., type of transplant), but
it appears that stomach and small intestines are the most com-
mon locations within the GI tract [48, 50-52].

Pathogenesis

Multiple factors are involved in the pathogenesis of PTLPDs.
Notably, latent EBV infection plays a major role via various
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Figure 6. Representative case of a plasmablastic lymphoma. (a) Highlights sheets of neoplastic proliferation of medium to large
immunoblasts and plasmablasts (with eccentric nuclei). They are exhibiting cytotological atypia with prominent nucleoli. Foci of
apoptotic debris are noted reminiscent of that seen in Burkitt ymphoma (H&E, x 40). The neoplastic cells are negative for CD20,
a B-cell marker (b, x 40). They are positive for CD138, a plasma cell marker (c, x 40). They are also positive for c-MYC (d, x 40).

H&E: hematoxylin and eosin.

pathways including the activation of JAK/STAT, MAPK, and
NF-kB pathways [2, 53]. It also upregulates antiapoptotic pro-
teins such as BCL2, A20, and C-FLIP [53]. In addition, the im-
munosuppression coupled by EBV infection hinders the T-cell
response [2, 53]. Hepatitis C and human herpesvirus 8 (HHV-
8) infection also appear to be risk factors, especially when pa-
tients are seropositive for EBV [48].

Clinical presentation

Patients can present with nonspecific symptoms such as fever,
mass effect, or GI complications such as bleeding, obstruction,
and perforation [2, 49]. Endoscopic findings usually reveal
rubbery, raised, erythematous lesions with central ulcers, cir-
cumferential ulcers, or nodular lesions with or without central
ulceration [49].

Pathology

The fifth edition of the WHO classification categorizes PTLDs
based on their clinicopathological features into non-destructive
PTLD, polymorphic PTLD (P-PRLD), monomorphic PTLD

(M-PTLD), classic Hodgkin lymphoma, and mucocutaneous
ulcer [2, 21]. P-PTLD and M-PTLD appear to involve the GI
tract most frequently [2]. P-PTLD usually manifests with poly-
clonal B cells admixed with T cells [2]. Clonal B cells can also
be present [2]. M-PTLD shows monoclonal lymphocytes and
appears similar to EBV+ DLBCL. The neoplastic lymphocytes
can also be of T-cell or plasma cell lineage [2].

B-cell dominant PTLDs present with atypical lympho-
cytes infiltrating mucosa and into deeper levels, sometimes in-
volving serosa (Fig. 7) [49]. They are positive for B-cell mark-
ers (e.g., CD20), negative for T-cell markers (e.g. CD3), and
are usually EBER-positive (Fig. 7) [2, 49]. For polymorphic
cases, there will be a heterogenous population of B and T cells,
each expressing their specific markers [2, 54].

With regard to additional ancillary studies, molecular
studies and cytogenetics may be of value for confirming the
diagnosis. M-PTLD is commonly positive for BCL6 mutations
and shows a complex karyotype [2]. BCL6 mutation can occur
in some of the P-PTLDs [2].

Prognosis/treatment

The prognosis of PTLD is usually unfavorable with survival es-
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Figure 7. Representative case of an EBV-positive diffuse large B-cell lymphoma subtype of the monomorphic post-transplant
lymphoproliferative disorder. The patient had a history of solid organ transplant. (a) Low power view of a small bowel resection
showing a transmural, diffuse, and partially nodular proliferation of neoplastic lymphoid cells (H&E, x 0.5). (b) High power view
demonstrating large neoplastic cells with predominantly centroblastic morphology seen infiltrating around the intestinal glands.
Mitotic figures and apoptotic bodies are present (H&E, x 40). (c) CD20 stain highlights the neoplastic cells, confirming B-cell
lineage (x 1). (d) Epstein-Barr virus encoded RNA (EBER) in situ hybridization is positive in the majority of the neoplastic cells

(approximately 90%) (x 1). H&E: hematoxylin and eosin.

timated between 30% and 60% [2]. Most patients present with
advanced disease (Ann Arbor stage 3-4) [2, 48]. Prognosis de-
pends on the extent of disease, location of disease, and patient
variables [48]. Localized disease in the stomach appears to infer
better prognosis [48]. Early PTLD development tends to have
better prognosis than late [1]. Advances in management have
recently improved outcomes [2]. Some cases can regress with
reduction of immunosuppression, particularly those with EBV
infection [2, 48, 51, 54]. Maintenance therapy includes tac-
rolimus, mycophenolate mofetil, and steroids (low dose) [51].
EBV-specific T-cell immunity or donor lymphocyte infusions
have been utilized as second-line treatments for EBV-positive
cases if immunosuppression reduction and chemotherapeutic
options, such as rituximab, fail [48].

Other B-Cell Lymphomas Involving the Gl Tract

While there are reports of other B-cell lymphomas involving
the GI tract, the majority are usually secondary and in the
context of systemic lymphoma. Although rare, several case
reports have highlighted CLL/SLL involving the GI tract, but
they were in the context of a systemic involvement by CLL/
SLL [7, 55-57]. CLL/SLLs can present in various areas of
the GI tract but appear to be mostly reported in the colon and

usually show mucosal and submucosal lymphocytic infil-
trates [55-57]. Rare reports have documented lymphoplasma-
cytic lymphoma/Waldenstrom’s macroglobulinemia involv-
ing the GI tract, but apart from single case reports, no larger
studies have been conducted to investigate any unique trends/
characteristics associated with these cases, likely because of
their rarity [27, 58]. Two reports of ALK-positive large B-cell
lymphoma have been reported, primarily involving the upper
GI tract (stomach and duodenum) [59, 60]. These occurred
in younger patients and showed infiltrative masses with neo-
plastic cells exhibiting immunoblastic and PB morphology
[2, 59, 60]. The morphology can overlap with PB lymphoma
and ALK immunostain can be helpful in distinguishing both
[2]. Finally, rare reports have reported primary GI classic
Hodgkin lymphoma with predilection of the upper GI tract
[61, 62]. The morphology and immunophenotype match that
of systemic Hodgkin lymphoma [62].

Summarized Clinical and Diagnostic Approach
to Primary Gl Lymphomas

The typical diagnostic approach for a primary GI B-cell lym-
phoma is best performed through correlation with a patient’s
history, clinical presentation, imaging, endoscopic findings,
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and morphological assessment of tissue biopsy with associated
ancillary studies. Although the findings in each entity can be
variable, certain common features can help to guide the dif-
ferential diagnosis. A summary of some of the key findings
are outlined in Table 1. Higher grade diseases, such as Burkitt
lymphoma and DLBCL, should be considered for patients pre-
senting with large, rapidly growing masses with symptoms of
abdominal pain, obstruction, and/or perforation. In contrast,
MCL, MALT lymphoma, and FL typically have variable, non-
specific findings or may even be asymptomatic and identified
incidentally. A review of a patient’s history may reveal certain
important etiological factors, such as previous solid organ/
HSCT in PTLD, H. pylori infections in gastric MALT lym-
phoma and DLBCL, Campylobacter jejuni infections in small
intestinal MALT lymphoma, and EBV infections in DLBCL,
Burkitt lymphoma, PB lymphoma, and PTLD. Identification
of a lesion through imaging and/or endoscopy in the stomach
may raise the possibility of a MALT lymphoma or DLBCL,
whereas FL is particularly common in the duodenum. Origin
from the ileocecal region is common for Burkitt lymphoma.
Endoscopy may show polypoid lesions with opaque white
spots, enlarged villi, and dilated vessels in FL, whereas more
aggressive entities may show large, ulcerated masses. Once
the lesion has been identified, pathologic review of a tissue
biopsy/excision is required for definitive diagnosis. An initial
assessment of morphology may show characteristic features of
nodular growth in FL, MCL, and MALT lymphoma. A mix-
ture of centrocytes and centroblasts with positive expression
of germinal center markers (e.g., CD10, BCL6) and BCL2
via immunohistochemistry (IHC) is characteristic of FL. In
contrast, MCL is typically positive for cyclin D1, CDS5, and
SOX11, whereas MALT lymphoma is classically negative for
CD5 and CD10. More aggressive lymphomas like DLBCL,
Burkitt lymphoma, and PB lymphoma commonly show dif-
fuse sheets of neoplastic cells with high proliferation rates. In
these scenarios, plasma cell markers (e.g., CD38, CD138) can
help identify PB lymphoma. Germinal center marker expres-
sion, strong MYC, and absence of BCL2 are characteristic of
Burkitt lymphoma, and these markers should also be included
in the investigation of lymphomas that show higher grade mor-

phology.
Conclusion

In summary, this review offers an overview of the common
primary GI B-cell lymphomas, discussing their clinicopatho-
logical features and highlighting some of their unique char-
acteristics. As ongoing research efforts continue, we suspect
that the list of primary GI B-cell lymphomas will expand,
and our understanding of their biology, clinicopathological
manifestations, and therapeutic approaches will continue to
evolve.
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