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Abstract

A broad category of malignancies that develop in the digestive system, gastrointestinal lymphomas
include a variety of histological subtypes and clinical manifestations. Significant advancements have
been achieved in the knowledge, diagnosis, and treatment of various lymphomas in recent years. This
review article offers an overview of the most recent discoveries in the study of gastrointestinal
lymphoma, with a particular focus on advancements in diagnostic plans. The article examines
developments in histopathology and molecular classification, emphasizing their influence on the
diagnosis and prognosis of diseases. It also looks at how endoscopic and imaging techniques are
advancing in their use for proper staging and early diagnosis of gastrointestinal lymphomas. This
article provides a thorough update on the state-of-the-art in identifying and treating gastrointestinal
lymphoma through the synthesis of recent literature and research findings, highlighting the possibility
for better patient outcomes and increased quality of life.
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Introduction

Over the past two to three decades, there has
been an increase in the incidence of lymphoma.
It has been shown that extra nodal forms have
increased [1, 2]. The most frequent extra nodal
region where lymphoma occurs, accounting for
5%-20% of all cases, is the digestive tract [3].
But about 1% to 4% of gastrointestinal
malignancies are primary  gastrointestinal
lymphomas (PGL), making them extremely
uncommon. The common nodal illnesses usually
come second to gastrointestinal lymphoma [4].
Although practically any part of the
gastrointestinal system can develop lymphoma,
the stomach, small intestine, and ileocecal region
are the areas most frequently affected in terms of
its occurrence [5, 6].

Patients over the age of 50 are more prone to
develop PGL, while patients in their second
decade of life may also be impacted [7, 8].
Males have a 2-3 times greater chance than
females of developing PGL [9, 10]. According to
histopathology, only a small percentage of
Hodgkin lymphoma and T-cell lymphomas and
PGL are of the B-cell lineage. Due to the lack of
diagnostic techniques and the symptoms'
resemblance to those of other gastrointestinal
illnesses, diagnosing gastrointestinal lymphoma
has historically been difficult. The diagnosis
procedure has been revolutionized by the
development of improved imaging techniques,
endoscopic  advancements, and molecular
markers, which has allowed for early detection,
precise staging, and wise treatment choices. The
development of customized therapy approaches
that take into consideration the distinctive
characteristics of each patient's disease has been
made possible by this shift towards more
accurate diagnostics.

There have been notable advancements in the
therapeutic ~ options  for  gastrointestinal

lymphomas as well. While traditional
chemotherapy is still a key component of
therapy, targeted treatments, immunomodulatory
drugs, and combination regimens have emerged
in recent years that exhibit promise efficacy with
minimal side effects. These cutting-edge
therapeutic approaches could lead to better
patient outcomes, especially in cases of recurrent
or resistant disease. This review seeks to
synthesize and offer a thorough overview of the
most recent discoveries in the diagnosis and
treatment of gastrointestinal lymphoma in light
of these paradigm-shifting advancements. This
article aims to contribute to a deeper
understanding of the current state-of-the-art and
shed light on the future directions that hold
promise for further improving the management
of this complex group of malignancies by
analyzing the key developments, difficulties, and
prospects in the field.

Epidemiology

Based on specific clinical and genetic
characteristics, the WHO broadly divides
lymphoid neoplasms into four categories: mature
B-cell, mature T-cell, and natural killer cell
neoplasms, as well as Hodgkin's lymphomas
[11]. Hodgkin's lymphoma that has spread
outside of its nodes is extremely uncommon.
Extranodal Gl B-cell lymphomas are more
prevalent than T-cell lymphomas (80% of the
total), more chemosensitive, and have a better
prognosis [12]. A pathological diagnosis of
lymphomas is aided by the majority of them
exhibiting fairly regular architectural
characteristics and  certain  chromosomal
abnormalities.

The GI tract is the most frequent site for
extranodal lymphoma, with GI lymphomas
accounting for 1%-4% of all GI malignancies,
10%-15% of all non-Hodgkin's lymphomas
(NHL), and 30%-40% of all extranodal NHLs
[13]. The stomach, small bowel, and colorectum
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are the three anatomical locations where cancers
are most frequently found; oesophageal
lymphoma is quite uncommon [14, 15]. The
anatomical distribution in one significant
research of primary GI NHLs was as follows:
gastric—74.8%; small bowel—8.6%; and
ileocaecal—7.0%. 6.5% of the time, multiple
places were identified [17].

Gl lymphomas often manifest in the sixth decade
of life and are slightly more frequent in men
[18]. The difficulty for the clinical
gastroenterologist is that these tumors might
present in a wide range of symptoms, from non-
specific ones like dyspepsia or bloating to those
that are particular like abdominal pain, nausea,
emesis, Gl bleeding, diarrhoea, weight loss, or
stool blockage. Endoscopic evaluation using
biopsies that is properly guided may be able to
produce a conclusive diagnosis and enable the
patient to receive final treatment. Biopsies can be
subjected to routine histology,
immunohistochemistry, flow cytometry, in situ
hybridization, and fluorescence in situ
hybridization in order to provide the
comprehensive data required for the best possible
treatment.

Imaging characteristics of gastrointestinal
lymphomas

Oropharngeal lymphoma

Extra-nodal lymphoma occurs most frequently in
the head and neck area, where it accounts for
10% to 15% of all malignancies. Adenoids,
palatine tonsils, the base of the tongue, and the
oropharyngeal walls make up most of the
Waldeyer's ring, which is where 2.5% of
malignant lymphomas first appear. Following the
nasopharynx and the base of the tongue as the
most often affected sites (> 50% each), are the
tonsils [19]. Oropharyngeal lymphoma risk is
influenced by a number of variables, including
EBV infection. These lymphomas typically
afflict people over 50, with males being more
likely to develop them. Airway blockage, ear
ache, a localized increase in size without any
pain, dysphagia, and the perception of a foreign

body in the throat are typical clinical
manifestations. In more than half of patients with
tonsillar ~ lymphoma, there is  cervical
lymphadenopathy [20].

Diffuse large B-cell lymphoma (DLBCL), the
most  prevalent subtype of non-Hodgkin
lymphoma (NHL), accounts for more than 80%-
90% of oropharyngeal lymphomas [21].
Histologically, DLBCL is identified by
intermediate-large cells that express pan-B-cell
antigens. Occasionally, a translocation between
the BCL-2 and IgH genes is visible [22]. The
marginal zone MALT lymphomas, peripheral T-
cell lymphomas, follicular lymphomas, and
mantle cell lymphomas (MCLs) are other
lymphomas in the Waldeyer's ring. Rare cases of
Hodgkin lymphoma (HL) in the oropharynx
often have a specific immunophenotype of Reed-
Sternberg cells and are lymphocyte-predominant
or nodular sclerosis in nature [23].

Oropharyngeal lymphoma frequently presents
radiographically as a lobular mass close to the
root of the tongue, with nodular mucosa
overlaying it in barium tests. It can be difficult to
tell them apart from pharyngeal carcinomas.
Imaging methods like CT or PET with FDG and
CT (PET/CT) are essential for illness diagnosis,
staging, and determining how effectively
treatments are working. A short clinical history, a
sizable homogeneous mass that displaces rather
than invades nearby tissues, and sizable
homogeneous non-necrotic cervical nodes are
some imaging characteristics that may suggest
NHL [24].

Esophageal lymphoma

Less than 1% of all gastrointestinal lymphomas
involve the oesophagus, making it a rare site for
lymphoma involvement. The majority of
instances of esophageal lymphoma are caused by
extension from gastric lymphoma or metastases
from cervical or mediastinal lymph nodes. Less
than 30 cases of primary esophageal lymphoma
have been documented in the literature, making it
extremely uncommon [25-27]. DLBCL (diffuse
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large B-cell lymphoma) is the subtype of primary
esophageal lymphoma that predominates. Other
lymphoma forms, such as MALT lymphoma,
mantle cell lymphoma (MCL), T-cell lymphoma,
and Hodgkin lymphoma (HL), have been
associated with the oesophagus in a small
number of cases [27-30].

Esophageal lymphoma's precise cause is still
unknown, and it's unclear how much EBV
contributed to the disease's emergence. In
immunocompromized people, esophageal
lymphoma is more frequent, and HIV infection is
a possible risk factor. Common symptoms
include dysphagia, odynophagia, weight loss,
chest pain, and complications include bleeding,
blockage, or perforation with the development of
a tracheoesophageal fistula. The age of
presentation varies. Typical absences of
constitutional B symptoms including fever and
nocturnal sweats. The majority of primary
esophageal lymphomas are DLBCLs that have
immunofluorescent staining for immunoglobulin
G and light chain in the positive range. Unlike in
the stomach, the oesophagus' MALT lymphoma
is not connected to H. pylori infection. The
oesophagus is frequently involved in a multifocal
presentation of follicular lymphoma in the
gastrointestinal system, and HL of the
oesophagus is a very uncommon condition.

Esophageal lymphoma's nonspecific radiological
and endoscopic features make it difficult to
distinguish it from other benign and malignant
diseases. Stricture, ulcerated masses, submucosal
nodules, varicoid patterns, achalasia-like
patterns, aneurysmal dilatation, and the
development of tracheoesophageal fistulas are
only a few radiographic patterns. Endoscopic
features might be ulcerated and stenotic to
nodular and polypoidal. EUS is a useful tool for
determining the depth of invasion and structural
abnormalities. CT scans play a crucial role in
staging, treatment  planning,  monitoring
outcomes, and relapse detection by assessing
extraluminal extension, mediastinal involvement,
and lymph node status [31]. Despite variations in

FDG uptake caused by tumour features and other
factors, PET/CT has become crucial for staging
and follow-up, particularly for extranodal
involvement of Hodgkin's and non-Hodgkin's
lymphoma. Diffuse large B-cell non-Hodgkin
lymphoma of the oesophagus is characterized by
circumferential wall thickening and enhanced
FDG uptake on PET/CT imaging [32].

Gastric lymphoma

60%-75% of cases of gastrointestinal
involvement occur in the stomach, with the small
bowel, the ileocecal area, and the rectum
following [33]. Between 3% and 5% of all
malignant  stomach  tumors are  gastric
lymphomas [34]. It's interesting to note that
while the prevalence of stomach cancer has
dropped, that of primary gastric lymphoma has
increased [35]. The majority of MALT
lymphomas are thought to be caused by H. pylori
infection, while the exact mechanism is still
unclear [36]. Through the multiplication of B
cells sparked by tumor-infiltrating T cells,
chronic inflammation brought on by H. pylori
may facilitate malignant transformation. H.
pylori may also be a factor in the emergence of
DLBCL, and some trials have demonstrated
complete recovery with eradication therapy
alone. Notably, people who test positive for
HBsAg have a higher chance of developing
NHL, particularly B-cell NHL [37]. In contrast,
primary gastric lymphomas with a T-cell
phenotype are rather rare, making up just 7% of
primary gastric lymphomas in endemic areas
with HTLV-1 infection. Adult T-cell leukaemia
frequently affects the stomach secondarily. There
have been isolated reports of primary gastric T-
cell lymphomas without HTLV-1 infection [38].
Patients with gastric lymphoma are often older
than 50 and more likely to be men. Gastric
lymphoma's non-specific clinical signs can
coexist with both benign and malignant
disorders. Weight loss, nausea, vomiting, and
occasionally a discernible abdominal mass are
among the common complaints. Epigastric pain
is another. Constitutional B symptoms are
uncommon, and lymphadenopathy is uncommon,
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in contrast to nodal lymphoma. These situations
rarely involve perforation, hemorrhage, or
blockage.

While necessary for the initial diagnosis, follow-
up care, and collection of biopsy samples in
cases with gastric lymphoma, endoscopy does
not provide a clear differentiation between
gastric lymphoma and the more frequent stomach
carcinoma [39]. Endoscopy distinguishes
between three main patterns: polypoid bulk,
diffuse infiltration, and ulceration. These
patterns, however, are not very specific. Despite
its drawbacks, endoscopy is still a useful
diagnostic technique. An important technique for
determining the size of the lesion and the degree
of invasion is endoscopic ultrasonography (EUS)
[40]. On EUS, lesions typically show up as
hypoechoic, while some examples of
hyperechoic lesions have been documented.
Infiltrative cancer frequently grows vertically
into the stomach wall, whereas lymphoma
frequently extends horizontally and involves
more perigastric lymph nodes. The detection of
perigastric lymph nodes and the depth of
lymphomatous infiltration are two things that
EUS is very good at identifying [41]. By making
it easier to distinguish between lymphoma and
carcinoma in both their early and advanced
phases, this new knowledge supports therapy
planning.

Double-contrast upper gastrointestinal (UGI)
examinations have revealed radiographic patterns
of gastric lymphoma that include ulcers,
polypoid masses, thickened folds, mucosal
nodularities, and infiltrating lesions. Although
these patterns are suggestive, it is difficult to
distinguish lymphoma from other benign and
malignant diseases. Even with significant gastric
fold thickening, the preservation of stomach
distensibility and pliability is more indicative of
lymphoma. In low-grade lymphoma, abdominal
lymphadenopathy is less frequent and stomach
wall thickening is typically less severe on CT
scans than in high-grade lymphoma. Although it
is not specific, preservation of the fat plane

without invasion of neighbouring structures may
indicate lymphoma. The presence of large lymph
nodes and transpyloric spread, as well as
lymphadenopathy that extends below the renal
hilum, are signs that are more suggestive of
lymphoma rather than carcinoma [42, 43].

Mesenteric masses, submucosal infiltration
irregularities, annular constricting lesions,
exophytic tumour growth, and

mesenteric/retroperitoneal lymphadenopathy are
all MRI findings. On T1-weighted images,
tumours frequently have intermediate signal
intensities, but on T2-weighted images, they
have heterogeneously elevated signal intensities.
Enhancement is typically mild to moderate
following gadolinium dimeglumine IV injection
[44]. Due to physiological FDG activity in the
stomach and varying absorption across several
histologic subtypes, the use of 18F-FDG PET/CT
for the diagnosis of gastric lymphoma is

complicated. According to the research,
aggressive gastric lymphoma typically displays
stronger uptake than low-grade MALT
lymphoma [45].

Small intestinal lymphoma

Small intestinal primary malignant tumors make
up fewer than 2% of all gastrointestinal
malignancies, making  them  extremely
uncommon. Among these, lymphoma makes up
20%-30% of all primary gastrointestinal
lymphomas and 15%-20% of all small intestine
neoplasms. The jejunum (20%-25%), the
duodenum (6%-8%), and other sites (8%—9%)
are the next most often afflicted sites after the
ileum (60%-65%) [46].Depending on the
lymphoma's histological subtype, the age of
manifestation varies. Small intestinal lymphoma
does not have any distinct clinical symptoms.
Colicky stomach pain, nausea, vomiting, weight
loss, and, while infrequently, acute obstructive
symptoms such intussusceptions, perforation, or
diarrhoea are common in patients [47].

With the development of push-and-pull
enteroscopy and capsule endoscopy (CE), the
evaluation of small intestinal lymphoma has
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undergone a fundamental change. These
developments have made biopsies and
interventions possible and have lessened the need
for complicated surgical operations. However,
because lymphoma might present on CE as a
tumour, polyp, or ulcer, CE observations and
discoveries using these techniques cannot clearly
distinguish small intestinal lymphoma from other
lesions [48]. Small intestine lymphoma is
difficult to distinguish from other benign and
malignant illnesses due to the lack of specificity
in its radiological features. The polypoid shape,
many nodules, infiltrative form, endoexoenteric
form with excavation and fistulization, and
mesenteric invasive form with an extraluminal
mass are common characteristics found on
barium studies and CT scans. The pathological
subtypes of lymphoma rarely directly correlate
with these radiological features. However,
several salient characteristics merit attention.
Though it is uncommon, multiple
lymphomatouspolyposis can be seen in MCL,
follicular lymphoma, and MALT lymphoma.
Burkitt lymphoma frequently manifests as a large
mass in the lower right quadrant. The proximal
small intestine is frequently affected by IPSID,
which manifests as mucosal fold thickness,
irregularity, and speculation [49].

Conclusion

research attempting to identify new therapeutic
targets, improve treatment protocols, and
improve patient outcomes, the management of
gastrointestinal lymphoma appears to have a
bright future. The need for standardized
guidelines, larger prospective studies, and long-
term follow-up data to evaluate the efficacy and
safety of developing therapeutic modalities are
obstacles that still need to be overcome. In order
to successfully navigate the difficulties of
gastrointestinal lymphoma care,
multidisciplinary teams made up of oncologists,

In conclusion, significant developments in
gastrointestinal  lymphoma  detection and
treatment have revolutionized the treatment of
this wide range of cancers in recent years. By
combining genetic and histological
classifications, disease has been more accurately
characterized, allowing for individualized
treatment plans and precise prognostication.
Early detection and accurate staging have been
made possible by non-invasive diagnostic
methods like endoscopy and sophisticated
imaging techniques, which have also facilitated
prompt therapies. With significant responses
seen in clinical studies, the development of
targeted treatments and Immunomodulatory
drugs has given patients with refractory or
relapsed illness fresh hope. With continuing

hematologists, radiologists, pathologists, and
gastroenterologists will be essential.
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