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Background: Marginal zone lymphoma can be accompanied by symptoms of small intestinal disease
including abdominal pain and malabsorption. However, the best diagnostic approach for suspected marginal
zone lymphoma is unknown and intestinal biopsies are frequently negative. We describe the case of a patient
with symptoms of small bowel involvement where marginal zone lymphoma could only be detected upon
peripheral lymph node resection. To assess the clinical variability of intestinal marginal zone lymphoma as a
rare clinical entity, a scoping review with systematic literature research was performed.

Methods: A 57-year-old man presented with a 10-year history of postprandial abdominal pain, systemic
inflammation and recent weight loss. Endoscopies and a surgical small bowel specimen revealed non-
specific findings. Flow cytometry from the bone marrow was highly suspicious for marginal zone lymphoma.
A 2-""F-fluorodeoxyglucose-positron emission tomography/computed tomography (2-"*F-FDG-PET/
CT) showed hypermetabolic lymph nodes on both sides of the diaphragm. Cervical lymph node dissection
finally confirmed marginal zone lymphoma. Immunochemotherapy yielded lasting oncological remission
and resolved symptoms. We searched PubMed, Embase and Ovid MEDLINE® for additional case reports
limited to the last 25 years. Five primary search terms combined using “AND” were used freely and as
controlled vocabulary. Additional studies were identified by reviewing the reference lists of included articles.
Results: Our review revealed 52 cases of marginal zone lymphoma with small intestinal manifestation.
Patients presented with abdominal pain, bowel obstruction, weight loss or gastrointestinal bleeding.
Diagnosis was mainly established by surgery (73%). The most frequent endoscopic findings were mucosal
erosions and ulcerations. A 2-"F-FDG-PET/CT was positive in 9/15 patients. Treatment included
rituximab, chemotherapy, surgery and/or radiation resulting in clinical remission in 82% of cases.
Conclusions: Diagnostic workup for suspected small intestinal marginal zone lymphoma is challenging,
necessitating a multidisciplinary approach. Endoscopy, imaging including 2-"*F-FDG-PET/CT and small
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bowel resection or dissection of hypermetabolic lymph nodes can be useful. If marginal zone lymphoma

is suspected vigorous diagnostic efforts are justified since remission can be achieved in most patients. Our

review highlights the variable clinical presentation of this underdiagnosed disease and adds systematic data to

the literature.
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Introduction

The gastrointestinal (GI) tract is the most frequent
extranodal site for non-Hodgkin lymphoma (NHL)
involvement (1,2). Primary small intestinal lymphoma is a
rare condition, accounting for 15-20% of gastrointestinal
lymphomas (3,4). Small intestinal marginal zone B cell
lymphoma (MZL) of mucosa-associated lymphoid tissue
(MALT) is an even less common disease accounting for
about 15-30% of primary small bowel lymphomas (5-8).
In the literature the term “intestinal MALT-lymphoma”
is often used synonymously for “intestinal MZL”. In this
article we use the term “small intestinal MZL” to describe
MALT-lymphoma/ MZL of the small bowel. There seems
to be a strong geographic variation: it is the second most
common subtype (after diffuse large B cell lymphoma,
not otherwise specified, DLBCL-NOS) in Asia, the third
most common subtype (after DLBCL-NOS and Burkitt
lymphoma) in India and the fourth most common subtype
(after DLBCL-NOS, follicular and Burkitt lymphoma) in
the USA (6,9-12). The reasons for these epidemiological
differences are unclear but may be related to environmental
factors and genetic predisposition.

Intestinal MZL occurs predominately in patients older
than 50 years and can present with abdominal pain, weight
loss, bleeding, obstruction or non-specific gastrointestinal
symptoms (13). A correct diagnosis is of increasing
importance since intestinal MZL generally responds well to
therapy. Despite the possibility of relapses, patients have a
good overall prognosis with a 5- and 10-year survival rate of
around 75-85% (6,14,15).

Diagnosis of small intestinal MZL remains challenging
since most tumors are out of the reach of standard
gastroscopy and colonoscopy. Video capsule endoscopy is
widely used to diagnose small bowel diseases because it is
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non-invasive and easy to perform, while balloon-assisted
enteroscopy also allows for diagnostic tissue sampling in the
deep portions of the jejunum and ileum. Despite advances
in both techniques, assessment of the small intestine for
verification or exclusion of small intestinal lymphoma
remains difficult.

The best diagnostic approach in a patient with suspected
small intestinal MZL is unclear. Scarcity of cases renders
large diagnostic case series challenging. Furthermore,
changes in lymphoma classification over time limit direct
comparison of many existing studies. Moreover, in many case
series, intestinal MZL is only reported together with other
NHL. Finally, small intestinal MZL case series frequently
focus on treatment and outcome (14-16) but much less on the
diagnostic workup. For instance, the endoscopic appearance
of small intestinal MZL remains insufficiently characterized
and descriptions are limited to either polypoid or ulcerative
lesions in existing case series (6,13).

We describe the challenging diagnostic process in a
patient with intestinal MZL, including endoscopy, bone
marrow biopsy, 2-""F-fluorodeoxyglucose-positron emission
tomography/computed tomography 2-"*F-FDG-PET/CT)
and surgery. We also performed a scoping literature search,
which identified 52 additional case reports with small
intestinal lymphoma. These results provide a detailed view
on the diagnostic efforts frequently necessary for successful
diagnosis of small intestinal MZL. The present study was
undertaken to examine the extent, range, and nature of
research activity related to this topic, to summarize the
available research findings and to identify gaps in the
existing literature. We chose to systematically search the
literature for a scoping rather than for a narrative review
because of the scarcity of existing research evidence and the
lack of previous large cohort studies or extensive reviews
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in regard to this rare disorder. We present the following
article in accordance with the PRISMA-ScR and the CARE
reporting checklists (available at https://jgo.amegroups.
com/article/view/10.21037/jgo-22-74/rc).

Case presentation

A 57-year-old patient was referred to our outpatient clinic
in January 2019 with a 10-year history of postprandial
epigastric and lower abdominal pain. Symptoms had
aggravated over the last three years with additional bloating,
borborygmi and intolerance to milk and dairy products. He
reported three significant acute exacerbations during the
ten weeks prior to the current presentation characterized
by severe abdominalgia preceded by pruritus and urticaria
on arms and thighs two days before the onset of pain.
There was a tendency towards constipation with otherwise
normal bowel movements without visible blood. The
patient’s appetite was decreased with a weight loss of 6 kg
within the last 6 months. He denied fever or chills. Medical
history was remarkable for appendectomy without a family
history of gastrointestinal malignancy. Physical examination
revealed diffuse lower abdominal tenderness on palpation.
Laboratory tests showed mild inflammation (C-reactive
protein, CRP 30 mg/L), slight lymphopenia and moderately
elevated fecal calprotectin levels (120 and 245 mg/kg
in two consecutive measurements, respectively, Table 1).
The serum lactate dehydrogenase levels were normal
(401 U/L). Serological tests for HCV, HBV and HIV, ant-
transglutaminase, anti-nuclear, antineutrophil cytoplasmic
and anti-saccharomyces cerevisiae antibodies were negative.
Serum immunoglobulin M (IgM) level was elevated
(7.56 g/L, normal 0.4-2.3) with an IgM-x monoclonal
gammopathy in serum immunofixation electrophoresis and
free k-light chains in urine electrophoresis.

Upper gastrointestinal endoscopy and ileocolonoscopy
revealed no abnormalities, except for an isolated
aphthous lesion in the terminal ileum. Biopsies were
unremarkable without evidence of Whipple’s disease or
ongoing infection with Helicobacter pylori. An abdominal
computed tomography (CT) scan revealed a marked,
approximately 6 cm long, segmental jejunal wall thickening
with adjacent mesenteric fat stranding, discrete wall
thickening of the cecum and terminal ileum with mild
mesenteric lymphadenopathy (<8 mm in diameter) and mild
splenomegaly (craniocaudal diameter 13.3 cm). Contrast-
enhanced CT scan of neck and chest did not reveal any
lesions suspicious for lymphoma or tuberculosis and a
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magnetic resonance (MR) enteroclysis did not confirm any
intestinal pathology.

For small intestinal workup, we performed video capsule
endoscopy (VCE, CapsoCam Plus®, CapsoVision, Inc.
Saratoga, CA, USA). VCE demonstrated aphthous erosions
and denuded mucosal areas in the distal duodenum, focal
erythema, edematous folds and white tipped villi in the
proximal jejunum, circumferential mucosal edema and
erythema in the proximal ileum and patchy erythema
and isolated aphthous erosions in the distal ileum
(Figure I). Push enteroscopy and subsequent single-balloon
enteroscopy revealed areas of whitish, denuded, granular
mucosa and focal lymphangiectasia in the proximal jejunum,
20 cm distal to the Treitz ligament, with slightly edematous
mucosa between lesions. Another focus with edema and
superficial erosions was seen approximately 50 cm beyond
the ligament of Treitz. Similar lesions were also found
at 100 and 130 cm distal to the duodenojejunal flexure,
respectively. Histology revealed focal, moderate to severe
active mucosal inflammation with erosions and numerous
dilated lymph vessels (lymphangiectasias) but no concrete
signs of malignancy despite extensive workup, which
included immunohistochemical and molecular investigation
of the biopsies. Indeed, polymerase chain reaction for
heavy and light chains (IgH and IgK PCR; BIOMED?2) was
performed rather early on, once suspicion for lymphoma
became relevant. However, the results of these tests showed
a polyclonal pattern. In view of the rather low quantity
of infiltrating B-cells within the biopsies, however, even a
small clonal population may have not been picked up: in this
setting, negative results do not exclude minimal lymphoma
infiltration.

Flow cytometry of peripheral blood and of the bone
marrow aspirate was suspicious for a lymphoproliferative
disorder. B-lymphocytes showed a restriction for k-light
chains and were positive for CD19, CD20, CD22, CD23,
CD81, FMC7, CD79b and CD25 but showed no expression
of CD5, CD10, CD103 and CD11c suggestive for a
lymphoplasmocytic lymphoma or MZL. An additional bone
marrow biopsy did not reveal any significant or pathological
infiltration of lymphocytes suggestive of a B-cell lymphoma.

An empiric treatment with ciprofloxacin and
metronidazole only briefly relieved intestinal symptoms.
Due to progressive abdominal pain and continuing, relevant
weight loss, the patient underwent diagnostic laparoscopy
in September 2019 with resection of a narrowed, hyperemic
and stiff jejunal segment 30 cm distal to the ligament
of Treitz with thickened mesentery. Histology showed
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Table 1 Hematological and biochemical laboratory results at presentation
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Blood parameters Value Reference values
Hemoglobin (g/L) 135 135-168
White blood count (10%L) 5.16 3-10.5
Neutrophils 3.96 1.6-7.4
Monocytes 0.37 0.2-0.93
Eosinophils 0.11 0.02-0.4
Basophiles 0.01 0-0.15
Lymphocytes 0.69 1.1-3.5
Platelets (g/L) 182 150-450
Albumin (g/L) 43 35-52
Protein (g/L) 66.1 64-83
C-reactive protein (mg/L) 30 <5
Lactate dehydrogenase (U/L) 401 <480
19G (9/L) 8.9 7-16
IgM (g/L) 7.56 0.4-2.3
IgA (g/L) 1.71 0.7-4
Free kappa light chains (mg/L) 42.7 6.7-22.4
Calprotectin (mg/kg) 120.1 <50
ANA titer Borderline negative <1:80
ANCA titer Negative <1:80
ASCA IgA (units/mL) 11 <20
ASCA IgG (units/mL) 14 <20
Tissue transglutaminase IgA (CU) <1.9 <20
Complement C3 (g/L) 1.47 0.9-1.8
Complement C4 (g/L) 0.26 0.1-0.4
B2 microglobulin (mg/L) 2.05 0.8-2.2
STNF-R1 (pg/mL) 1,614 -
IL-6 (pg/mL) 10 <7
Rheumatoid factor IgA (IU/mL) 6.2 <14
Rheumatoid factor IgM (IU/mL) 1.6 <3.5
HBsAg Negative
HBsAb Positive
HBcAb Negative
HIV 1+2 Negative
Anti-HCV Negative

lg, immunoglobulin; ANA, antinuclear antibodies; ANCA, antineutrophil cytoplasmic antibodies; ASCA, anti-Saccharomyces cerevisiae
antibodies; sTNF-R1, soluble tumor necrosis factor-receptor 1; IL-6, interleukin-6; HBsAg, hepatitis B surface antigen; HBsAb, hepatitis
B surface antibody; HBcAb, hepatitis B core antibody; HIV, human immunodeficiency virus; HCV, hepatitis C virus; CU, chemiluminescent

units; IU, international units.

© Journal of Gastrointestinal Oncology. All rights reserved.
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Figure 1 Endoscopic findings. (A) Video capsule endoscopic examination demonstrating aphthous erosions at the duodenojejunal flexure, (B)
focal erythema and multiple white villi in the proximal jejunum, (C) circumferential mucosal edema and erythema in the proximal ileum and
(D) isolated aphthous lesions in the terminal ileum. (E) Single balloon-assisted enteroscopy revealed polypoid intestinal lymphangiectasia
and (F) fibrin-covered ulcerations in the context of an inflamed jejunal mucosa 70 to 100 cm distal to the Treitz ligament. (G) Images of push
enteroscopy showing fine mucosal nodularity with erosions, focal lymphangiectasia with diminutive whitish granules and (H) white villi with
denuded mucosal areas 120 cm from incisors.
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Figure 2 Small intestinal surgical specimen lacking clear-cut lymphoma infiltration. (A) Macroscopic image of a segment of the small bowel,

formalin-fixed, with view onto the mucosal surface. The darker brown depressed area corresponds to hemorrhagic and in part ulcerated

mucosa with a flattened or missing normal mucosal relief. (B) H&E stain showing a transmural resection specimen of the small bowel

revealing mucosal hemorrhage, flattening or loss of villi (right side of image), hyalinization of the interstitial space and so-called “withering”

as well as loss of crypts, corresponding to ischemoid alterations. Dense lymphoid infiltrates are not observed. Elsewhere lymphangiectasia

was observed (not shown). The inlay shows details of the mucosal damage at higher magnification (H&E overview: 0.39x, H&E inlay: 10x).

H&E, Hematoxylin and Eosin.

lamina propria fibrosis, ischemic-like mucosal alterations,
lymphatic and vascular congestion and ulcerations but no
evidence of lymphoma (Figure 2).

A subsequent 2-""F-FDG-PET/CT showed enlarged,
moderately hypermetabolic lymph nodes on both sides of the
diaphragm, splenomegaly with diffuse increased uptake and
a circumscribed, hypermetabolic wall thickening of a small
bowel loop in the right upper abdomen (attributable either to
lymphoma or to the recent surgery), with slight prestenotic
luminal dilatation (PET/CT scan 1 in Figure 3).

Resection of a metabolically active cervical lymph node
in November 2019 confirmed partial involvement by a
marginal zone lymphoma. The histological examination
revealed a focal marginal zone-like growth pattern of clonal
B-lymphocytes (as detected by clonal immunoglobulin heavy
chain/IgH rearrangement) with a so-called “null phenotype”
(no expression of CD35, Cyclin D1, CD23, bcl-6 and CD10)
(Figure 4). Digital droplet polymerase chain reaction (PCR)
did not detect the presence of a MYD88/L265P mutation,
effectively excluding lymphoplasmacytic lymphoma in this
context. We could not formally distinguish between primary
intestinal MZL and nodal MZL with secondary spread to
the small bowel. Assuming that the small bowel was indeed

© Journal of Gastrointestinal Oncology. All rights reserved.

affected by the lymphoma, there would be stage IV disease
according to the Lugano classification.

In the presence of pronounced symptoms including
primarily postprandial abdominal pain and a cumulative
weight loss of 25 kg, immunochemotherapy with rituximab
(375 mg/m’ intravenous on day 1) and bendamustine
(90 mg/m’ intravenous on days 1 and 2) for six
28-day cycles (from January to June 2020) was initiated.
Treatment resulted in complete resolution of symptoms
and the patient regained the lost weight. A 2-"F-FDG-
PET/CT after six cycles showed complete morphologic
and metabolic response with a Deauville Score of 1 (PET/
CT scan 2 in Figure 3). Nine months after completion
of treatment the patient remains free of gastrointestinal
symptoms and in excellent general health (Figure 3).
All procedures performed in the present study were in
accordance with the ethical standards of the institutional
and/or national research committee(s) and with the
Declaration of Helsinki (as revised in 2013). Written
informed consent was obtained from the patient for
publication of the case report and accompanying images.
A copy of the written consent is available for review by the
editorial office of this journal.
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Figure 3 Case report timeline with time course of disease markers, treatment duration and findings in pre- and post-treatment 2-""F-FDG-
positron emission tomography/computed tomography (PET/CT) scans. Courses of C-reactive protein (CRP), body weight and clinical
performance (Karnofsky Index) are indicated. Vertical axis: CRP, body weight and Karnofsky score, please note different units of all markers
(mg/L for CRP, kilograms for body weight and percentage for the Karnofsky Index). Horizontal axis: time (days) from first referral to
the clinic. RTX: rituximab; benda: bendamustine (treatment duration: six 28-day cycles). PET/CT scan 1 top panel: 2-"*F-FDG-PET/
CT maximal intensity projection image showing cervical, axillar, and inguinal lymphoma involvement (orange arrowheads), splenic
involvement (green arrowhead) and small bowel uptake (blue arrowhead, either due to recent surgery or to lymphoma involvement).
Bottom panel: transaxial fused 2-""F-FDG-PET/CT image also demonstrating mesenteric lymph node involvement (orange arrowhead).
PET/CT scan 2 top panel: Regression of splenomegaly and no 2-"*F-FDG uptake indicating complete metabolic response after 6 cycles
of immunochemotherapy. We also note mild increased 2-"*F-FDG uptake in the salivary glands (black arrowheads), within the range of
physiological variation. Bottom panel: transaxial fused 2-""F-FDG-PET/CT image demonstrating regression of splenic (green arrowhead),

small bowel (blue arrowhead) and mesenteric lymph node (orange arrowhead) involvement.
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Figure 4 Cervical lymph node involvement by marginal zone
lymphoma. (A, overview) Hematoxylin and Eosin (H&E) stain
of a resected cervical lymph node. The architecture is partially
preserved with presence of slightly atrophic follicles. The
perifollicular zone and interfollicular areas are expanded (B,
detailed view), revealing the presence of increased interfollicular
B-cells, as shown in a CD20 immunohistochemical stain (C,
positive cells stain brown), of small size, with no relevant nuclear
atypia and scarce pale cytoplasm. These cells show a so-called “null
phenotype” (not shown) with no expression of CD5, Cyclin DI,
CD23 or markers of germinal center differentiation (bcl-6 and
CD10). Magnification H&E overview (A): 0.41x, H&E detail (B):

5%, Immuno (C): 5x.

Scoping literature review

Search strategy, inclusion and exclusion criteria and data
extraction

We systematically searched PubMed, Embase and Ovid
MEDLINE® databases in accordance with the PRISMA-
ScR guidelines, identifying relevant case reports (Figure 5).
For PubMed (Figure 6), 5 primary search terms (B-cell
marginal zone lymphoma, MALT, small intestine,
endoscopy, balloon enteroscopy) combined using “AND”

© Journal of Gastrointestinal Oncology. All rights reserved.

were used freely and as controlled vocabulary (MeSH). The
search was limited to the last 25 years, i.e., the time from
the 1% of January 1995 to the 31" of December 2020. Only
publications involving humans and published in English
or German language were included. We considered only
case reports published in full text (including letters to the
editor but excluding abstracts). Reviews of cases previously
published in the literature were excluded to avoid case
duplication. The final search was performed on the 31%
of December 2020. Additional studies were identified
by reviewing the references cited in each of the relevant
articles. The same search criteria were applied for the other
two databases (Embase and Ovid MEDLINE®). The review
was not registered, a protocol was not prepared.

The search in the 3 databases yielded 156 initial
references. This number was reduced to 47 after eliminating
duplicates, reports concerning pediatric patients (<18 years
of age), patients with duodenal MALT lymphoma and
immunoproliferative small intestinal disease (IPSID, due
to their rarity and peculiar etiopathogenesis), patients with
more than one lymphoma diagnosis and those that were
considered clearly irrelevant. After reviewing the full texts,
40 articles were included. Reviewing the list of references
identified 12 additional publications.

Data extraction was independently performed by
two authors using a basic charting form that has been
iteratively refined and expanded during the course of the
study, oriented towards better understanding of the clinical
characteristics, endoscopic manifestations and disease
outcome of small bowel MZL. We originally extracted and
recorded the following data: first author, year of publication,
patient characteristics (gender, age at diagnosis), disease
manifestation, endoscopic findings, diagnostic modalities,
treatment and outcome. Data such as country of origin, time
from onset of symptoms, presence of paraproteinemia, PET/
CT scanning and location of small bowel involvement have
been extracted at a later stage of our research. Disagreements
over study inclusion were resolved by consensus.

Staging of marginal zone lymphomas was heterogeneous
with use of either a modified Ann Arbor classification, the
Lugano staging system, the Revised European American
Lymphoma classification (REAL), or no staging at all.
Therefore, the extracted data regarding staging are not
reported in detail in the present review.

Results

Our scoping literature search identified 52 additional
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References identified through
database searching
(n=156)

Screening
Records screened
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Eligibility
Full-text articles assessed for eligibility
(n=47)
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Articles included in qualitative
synthesis
(n=40)

Synthesis
Articles included (n=52)
Number of patients (n=52)
Case reports (n=52)
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2591

PubMed, Embase, Ovid
MEDLINE
Search date: 2020-12-31
Time frame: 1995-2020

Records excluded: duplicates,
abstracts, pediatric patients
(n=102)

Records excluded: irrelevant,
duodenal, IPSID, composite (n=7)

Full-text articles excluded, with
reasons (nN=7)

Additional articles identified from
reference lists (n=12)

Figure 5 PRISMA Flow diagram for the scoping review process. IPSID, immune proliferative small intestinal disease.

Search number | Search terms/Combinations Results

# (("Lymphoma, B-Cell, Marginal Zone"[Mesh]) AND "Intestine, Small*[Mesh]) AND "Endoscopy"[Mesh], Limits: 16
Case Reports, From 1995/1/1 to 2020/12/31

2 “lymphoma” [ti], “B-cell marginal zone” [ti], “small intestine” [ti], “endoscopy” [ti] combined, Limits: Case 30
Reports, From 1995/1/1 to 2020/12/31

#3 “lymphoma” [ti], “small intestine” [ti], “MALT” [ti] combined, Limits: Case Reports, From 1995/1/1 to 2020/12/31 146

#4 “balloon enteroscopy” [ti], “MALT lymphoma” [ti], “small intestine” [ti] combined, 5
Limits: Case Reports, From 1995/1/1 to 2020/12/31

Strategy #1 OR #2 OR #3 OR #4

Figure 6 PubMed database full electronic search strategy used in the scoping review.

case reports, resulting in 53 cases including the current
presentation. Most cases (28/53, 52.8%) were from Asia,
followed by Europe (15/53, 28.3%) and North America
(7/53, 13.2%). The remaining cases were from Africa (2/53,
3.8%) and the Middle East (1/53, 1.9%).

The demographic and clinical characteristics, diagnostic
and treatment modalities and outcomes of the 53 patients
with intestinal MALT lymphoma are shown in detail in
Table 2 and are summarized in Tizble 3.

© Journal of Gastrointestinal Oncology. All rights reserved.

The male/female ratio was 1.5 (32 to 21). The median
age at diagnosis was 59 years (range 22-81). >90% of
patients presented with gastrointestinal symptoms. The
most common presenting symptom was abdominal pain
(36.5%), followed by obstructive symptoms (30.8%),
gastrointestinal bleeding (melena/hematochezia) and
weight loss (23% each). Other common presenting
symptoms included acute abdomen, diarrhea and protein-
losing enteropathy (PLE), whilst 9.6% of the patients
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Table 3 Summary of characteristics of patients with small intestinal Table 3 (continued)
marginal zone lymphoma
- Variables Value
Variables Value
PET scan (n=15)
Age median [range], years (n=53) 59 [22-81]
Compatible with lymphoma involvement 9 (60%)
Sex (n=53)
Compatible with inflammation 1(6.7%)
Male 32 (60.4%)
Normal findings 5 (33.3%)
Female 21 (39.6%)

- . Systemic involvement (n=53)
Clinical presentation (n=52)

) ) Present 10 (18.8%)
Abdominal pain 19 (36.5%)
) Absent 18 (34%)
Small bowel obstruction 16 (30.8%)
) ) ) Unknown 25 (47.2%)
Gastrointestinal bleeding 12 (23%)
) Treatment modality (n=48)
Weight loss 12 (23%)
) Surgical resection plus CT 18 (37.5%)
Acute abdomen (perforation) 5(9.6%)
) Surgical resection alone 16 (33.3%)
Asymptomatic 5(9.6%)
. CT alone 12 (25%)
Diarrhea 1(1.9%)
. . Surgical resection plus RT 1(2.1%)
Protein losing enteropathy 1(1.9%)
. Surgical resection plus CT plus RT 12.1%)
Symptom duration (days, n=36)
. Chemotherapy regimen (n=27)
Median [IQR] 265.5 [44-822]
. R-CHOP 7 (26%)
Tumor location (n=51)
CVP/CHOP 5(18.5%)
lleum 24 (47%)
o Rituximab 5(18.5%)
Terminal ileum 8 (15.7%)
. Rituximab + bendamustine 3(11.1%)
Jejunum 21 (41.2%)
. . R-CHOP/R-CVP followed by rituximab 2 (7.4%)
Jejunum and ileum 6 (11.8%)
) R-CVP 2 (7.4%)
Specimen type (n=52)
. . R-CVP followed by R-CHOP 1B.7%)
Bowel resection specimen 36 (69.2%)
) ) FND 1B.7%)
Mucosal biopsy specimen 13 (25%)
) Rituximab + chlorambucil 1(8.7%)
Excised lymph nodes 2 (3.9%)
. QOutcome (n=34)
Bone marrow biopsy 1(1.9%)
) Follow up, months, median [range] 15 [6-60]
Bone marrow involvement (n=22)
Clinical remission 28 (82.3%)
Absent 15 (68.2%)
Partial response to therapy 1(3%)
Present 7 (31.8%)
) ) Progression 1(38%)
Paraproteinemia (n=11)
Death 4 (11.7%)
Present 7 (63.6%)
Cause of death (n=4)
IgM « 4 (57.1%)
Septic shock 2 (50%)
IgM 2 (28.6%)
Progressive disease 2 (50%)
IgA A 1(14.3%)
CHOP, cyclophosphamide, hydroxydaunorubicin, oncovin
Absent 4 (36.4%)

and prednisone; CT, chemotherapy; CVP, cyclophosphamide,
H. pylori status (n=23) vincristine, prednisone; FND, fludarabine, mitoxantrone,
dexamethasone; R-CHOP, rituximab, cyclophosphamide,

Negative 17 (74%) . ) .
hydroxydaunorubicin, oncovin and prednisone; R-CVP,
Positive 6 (26%) rituximab, cyclophosphamide, vincristine, prednisone; RT,
Table 3 (ontinued) radiotherapy; RTX, rituximab.
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were asymptomatic at the time of diagnosis. There was no
significant association between tumor location (jejunum,
ileum) and each of the following symptoms: abdominal
pain, weight loss, small bowel obstruction and bleeding
(Chi-square test).

The median lag time between onset of symptoms and
diagnosis was 265 days (25th-75th percentile: 44-822 days).
The most common tumor location was the ileum (47%),
followed by the jejunum (41.2%) and multiple (jejunoileal)
intestinal involvement (11.8%). The terminal ileum was
involved in 15.7% of cases. 25% of patients in our scoping
review were diagnosed by endoscopic biopsy. Remarkably,
in the vast majority of patients (73.1%), MZL could only
be diagnosed by surgical resection of the intestine or lymph
nodes. This high number might reflect either the high
frequency of emergency operations due to acute presentation
in this patient cohort and/or the limitations of endoscopy
in sampling of the entire small intestine. Bone marrow
involvement was documented in 31.8% of the cases. A
2-"F-FDG-PET/CT was performed in 15 patients and
excessive metabolic activity was seen in roughly 66% of cases.
In 18.9% of cases systemic involvement was documented.

Patients were most frequently treated with surgery
and chemotherapy (37.5%), followed by surgery (33.3%)
or chemotherapy (25%) alone. Chemotherapy protocols
most often included rituximab, cyclophosphamide,
hydroxydaunorubicin, oncovin, and prednisone (R-CHOP
immunochemotherapy) or rituximab, cyclophosphamide,
vincristine and prednisone (R-CVP immunochemotherapy),
which altogether accounted for 44.5% of treatment
modalities. Rituximab was included in 77.8% of treatment
protocols and was used as exclusive primary treatment
(immunotherapy) in 18.5% of cases.

After a median follow-up of 15 months (range 6-60),
most patients (82%) were in clinical remission. Death was
reported in 11.7% of patients. Death was related to disease
progression in 50% of cases, two of four patients who died
from MALT lymphoma had advanced disease at diagnosis.
An additional 3% of patients showed progressive disease.

Endoscopic findings in small intestinal MZL

Diagnosis of marginal zone lymphoma was established by
endoscopic biopsy in 13 patients (25%). For 23 patients
detailed endoscopic findings were reported: most patients
received balloon enteroscopy (total of 65.2%), adjunctive
investigations of the small intestine (capsule endoscopy
in 17.4% or push enteroscopy in 4.3 %, respectively)
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were reported prior to the balloon enteroscopy in some
cases. The diagnosis was established by ileocolonoscopy,
esophagogastroduodenoscopy (EGD) or push enteroscopy
alone in 26% of the patients (Table 4).

Details of endoscopic findings were available for
23 intestinal MZL patients (Table 5). The most frequent
finding was a pattern of erosions and ulcerations (82.6%
of the patients), with single or multiple shallow or elevated
ulcerative lesions, sometimes irregularly shaped or
complicated with scar formation and disordered mucosal
folds. Signs of GI bleeding (arterial spurting from ulcers or
adherent blood clots) were reported in 21.7% of individuals.
Other findings included multiple pseudopolypoid lesions
(lymphomatous polyposis) in 17.4% and a pattern of focal
mucosal granularity or nodularity in another 17.4% of
patients. In other cases, denuded and depressed mucosal
areas with absence of villi or lymphangiectasias in the
form of white tipped villi or polypoid lesions resembling
lymphangiomas were described. Stricturing features and
segmental bowel dilatations (due to the infiltration of
muscularis or myenteric nerve plexus) were detected each in
13% of the patients. More than one of the above-mentioned
patterns coexisted in some patients. While ulcerations were
described in the whole intestine, there was a trend towards
predominance of lymphangiectasias in the jejunum, while
polypoid lesions were more frequent in the ileum.

Discussion

Diagnosis of small intestinal lymphoma or intestinal
involvement by systemic low grade B-cell lymphoma with
a non-specific immunophenotype can be challenging.
We present the case of a patient with presumed small
intestinal MZL which, despite the almost exclusive
gastrointestinal symptoms, could only be affirmatively
diagnosed after staging with 2-""F-FDG-PET/CT and
surgical lymph node sampling. The present study also
provides a comprehensive literature overview of case
reports on small intestinal MZL published after 1995.
Despite several limitations, it highlights the most salient
characteristics of this understudied and rare disease
(6,13-15): (I) adult onset, peaking in the sixth decade of life.
(IT) Slight male predominance. (III) Clinical presentation
with gastrointestinal symptoms in 90% of patients including
abdominal pain, obstructive symptoms or GI bleeding.
(IV) Ileal involvement in most cases. (V) Long diagnostic
latency (>9 months in most patients). (VI) Benign disease
course with low mortality and a high degree of remission
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Table 4 Endoscopic investigation and findings in patients with small intestinal marginal zone lymphoma

Variables Number of patients % (n=23)

Endoscopic technique

Balloon enteroscopy alone 11 47.8
Double balloon enteroscopy 7 30.4
Single balloon enteroscopy 4 17.4
lleocolonoscopy alone 3 13
VCE + balloon enteroscopy 3 13
Push enteroscopy alone 2 8.7
lleocolonoscopy + EGD 1 4.3
VCE + push enteroscopy + balloon enteroscopy 1 4.3
Not specified 2 8.7
Endoscopic findings
Erosive/ulcerative lesions (total) 19 82.6
Multiple ulcerations/shallow erosions 8 34.8
Multiple ulcer scars 4 17.4
Single irregular ulceration 2 8.7
Annular stricture with superficial erosions 2 8.7
Single large sessile ulcerated lesion 1 4.3
Disordered fold pattern due to irregularly shaped ulcers 1 4.3
Aphthous erosions in the distal and terminal ileum 1 4.3
Signs of gastrointestinal bleeding 5 21.7
Multiple pseudo-polypoid lesions 4 17.4
Fine mucosal granularity/nodularity 4 17.4
Absence of villi in terminal ileum or jejunum (denuded mucosa) 3 13
Localized intestinal dilatation (pseudo-aneurysmal) 3 13
Luminal stricture 3 13
Pathological neo-vascularization in terminal ileum or jejunum 2 8.7
Multiple whitish nodules (focal lymphangiectasia) 2 8.7
Polypoid lymphangiectasia 1 4.3
“White small intestine” 1 4.3
Annular mass 1 4.3
VCE, video capsule endoscopy; EGD, esophagogastroduodenoscopy.
(>80%) upon appropriate therapy with rituximab and/or reach the distal jejunum and proximal ileum and abdominal
chemotherapy. imaging with CT scan or magnetic resonance enterography
The evaluation of the small bowel remains difficult, might fail to detect subtle initial manifestations of small
due to the inaccessibility by conventional endoscopy: intestinal lymphoma or provides unspecific findings. VCE
ileocolonoscopy, EGD or push enteroscopy are not able to was shown to be useful in patients with suspected small
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Table 5 Overview of endoscopic findings and presenting features in 23 published case reports of small intestinal marginal zone lymphoma

First author/ Distribution Endoscopic

year Age Sex of findings technique Erosions/ulcers Endoscopic findings Clinical presentation
Yoshida N 72 M lleum DBE + Several ulcer scars with localized  Gl-bleeding (recurrent
2004 (23) intestinal dilatation hematochezia)
Pintérova 42 M Proximal, Push enteroscopy + Swollen transverse folds, absence Asymptomatic
Kolesarova M jejunum of villi, multiple tortuous, winding
2005 (26) vessels (pathological neo-
vascularization) and erosions on
the top of affected folds
Ohashi S 61 F lleum lleocolonoscopy - Multiple polypoid lesions, absence Asymptomatic
2006 (28) of villi (positive FOBT)
Hirata N 2007 50 F  Duodenum, EGD, - Multiple lymphomatous polyposis = Asymptomatic
(30) jejunum, lleocolonoscopy
ileum
Tai CM 2008 41 M Jejunum DBE - “White small intestine”: marbled Chronic diarrhea,
(81) appearance with diffuse polypoid  weight loss
lesions characterized by villous
atrophy and superficial whitish
streaks
Yoneda K 75 M Jejunum SBE + Shallow ulcer on the proximal side Diarrhea and
2010 (34) of a stricture bloating (small bowel
obstruction)
Dolak W 2011 70 M Jejunum  Push enteroscopy - Multiple whitish nodules Asymptomatic
(36)
Murino A 58 M Jejunum DBE + Large, sessile, ulcerated lesion Abdominal pain,
2012 (39) weight loss
(small bowel
intussusception)
Yanai S 2012 62 M lleum DBE - Coarse, granular mucosa Abdominal pain (small
(40) bowel obstruction)
TeradaT2013 35 F lleum lleocolonoscopy + Multiple tumors and ulcers of the ~ Abdominal pain, Gl-
41) entire ileum bleeding
Chen CT 2013 51 M Jejunum DBE + Eccentric ulcerating-scarring area Abdominal pain and
9) positive FOBT
Liang S 2013 65 F lleum SBE - 4-cm long annular mass in the Gl-bleeding (recurrent
42) mid-ileum hematochezia)
Koc G 2013 67 M Jejunum Enteroscopy + Nodular mucosal pattern and Gl-bleeding (rectal
(43) ulcerations with exudate bleeding), weight loss
Pyo JH 2013 67 M Middle ileum VCE, DBE + Arterial spurting from an irregular ~ Gl-bleeding
(44) ulcerative lesion with severe (hematochezia),
luminal stricture abdominal pain
Nadatani Y 78 F Jejunum VCE, DBE + Multiple ulcerative lesions covered Gl-bleeding (melena),
2014 (45) with coagula anemia
Tsukamoto A 73 F Jejunum, DBE + Irregular nodular mucosal lesions  PLE, abdominal
2014 (46) lleum with erosions discomfort, weight

loss

Table 5 (continued)
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Table 5 (continued)
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First author/ Age Sex D|st‘r|bL‘1t|on End0590p|c Erosions/ulcers Endoscopic findings Clinical presentation
year of findings technique
FukushimaM 78 F Proximal SBE Disordered fold pattern and Gl-bleeding (melena)
2014 (48) ileum irregularly shaped ulcers with
bleeding
InadaR2016 60 F lleum VCE, DBE Large cystic dilatation of the ileum Gl-bleeding (melena)
(57) containing a shallow ulcer with
blood clots
ChehIN 2018 59 F Middle DBE Short, ulcerated stricture Abdominal pain (small
(62) jejunum bowel obstruction)
Cai ZS 2019 67 M Jejunum SBE Annular stricture lesion with Abdominal pain (small
(64) superficial erosions, ulcerations bowel obstruction)
and prestenotic dilatation
Bennani A 50 M lleum lleocolonoscopy Ulcerative and hemorrhagic Abdominal pain,
2019 (66) lesions of the ileum and weight loss, diarrhea
pseudopolypoid appearance alternating with
constipation
Stundiene | 50 M Stomach, Enteroscopy 1.5 cm ulcer in the jejunum Abdominal pain, GI-
2020 (67) jejunum bleeding (melena),
weight loss
Our case 57 M Jejunum,  lleocolonoscopy, Multiple fibrin-covered ulcerations, Abdominal pain,
(Markopoulos ileum push enteroscopy, aphthous erosions, white villi, bloating, lactose
K 2022) VCE, SBE fine mucosal nodularity, denuded intolerance, urticaria,

areas, circumferential erythema,

weight loss

polypoid lymphangiectasia, focal
lymphangiectasia with diminutive
whitish granules, ulcers with
adherent blood clots

EGD, esophagogastroduodenoscopy; DBE, double-balloon enteroscopy; FOBT, fecal occult blood test; PLE, protein-losing enteropathy;
SBE, single-balloon enteroscopy; VCE, video capsule endoscopy; Gl, gastrointestinal.

bowel tumors, including gastrointestinal lymphomas (68,69).
However, enteroscopy is usually needed for confirmatory
visual inspection and sampling. Notably, balloon
enteroscopy vields a high rate of successful diagnosis, but it
has limitations, including the need for specialized training,
post-interventional abdominal pain, perforation risk and
high costs. Prospective trials to comparatively evaluate these
already established methods in the diagnosis of primary GI
lymphomas are needed.

In past series, diagnosis of small intestinal MZL was
established using endoscopy in 54% of patients (by means of
up to three endoscopies) and required surgery in 44% (13).
In our case series, endoscopy was diagnostic in only 25%
of patients and typically balloon enteroscopy was required.
However, in most small intestinal MZL cases (73 %), small
bowel or lymph node resection was diagnostic. In line with
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past data (13) our study highlights diagnostic challenges in
small intestinal MZL, requiring a high degree of suspicion
and perseverance.

The typical endoscopic appearance of small intestinal
lymphoma including MALT lymphoma is insufficiently
characterized, with limited data from case reports and
retrospective studies providing some insights (6,68-71): In
one case series, intestinal MZL was described as ulcerous
in 67% of cases, tumorous in 27% and diffuse in 7% (6).
Similarly, in a meta-analysis of 415 patients with small
intestinal lymphoma, in the 97 patients with MALToma,
the lymphoma was described as an ulcer or a tumor in 48%
and 17% of cases, respectively (13). Our results confirm the
predominant ulcerous/erosive endoscopic pattern of small
intestinal lymphoma, since at least some erosive/ulcerative
aspect was described in 83% of patients. A frank mass was
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observed less frequently; however, our review also identifies
more subtle endoscopic patterns such as a denuded
mucosa with villous atrophy, a granular pattern, strictures,
pathological neo-vascularization and lymphangiectasias.
Therefore, due to the variable presentation, a low threshold
for sampling of all suspicious lesions seems adequate.

In our patient, extensive histological and molecular
examination of small bowel mucosal and surgical biopsies
failed to confirm clear-cut intestinal involvement by MZL. In
only two other patients in the literature with small intestinal
MZL, as in our patient, the diagnosis was made by sampling
other organs i.e., the bone marrow or mesenteric lymph
nodes. Nonetheless, the predominant clinical presentation
(with pronounced abdominal pain, bloating and severe weight
loss) and the typical endoscopic findings (very similar to those
previously described in small intestinal MZL) were both
highly suggestive of an involvement of the small bowel by
malignant lymphoma. Furthermore, immunochemotherapy
resulted in prompt, complete and lasting resolution of
abdominal symptoms and significant weight gain, indirectly
confirming the intestinal involvement by lymphoma.
However, in our case the distinction between primary small
bowel MZL and systemic MZL with secondary involvement
of the small intestine is not possible.

More than one definition of primary intestinal
lymphoma exists. Lewin’s expanded definition from 1978
requires a presentation with predominant GI symptoms
and/or GI lesions secondary to mesenteric lymph node
involvement (72), as in our patient. However, our patient
could not be classified as an intestinal lymphoma according
to the more stringent Dawson’s criteria from 1961 (73).

Failure to detect intestinal lymphoma histopathologically
and using molecular pathology in our patient could be
attributed to sampling errors, both endoscopically and
intraoperatively, due to the patchy distribution of lesions.
Furthermore, MZL presents immunohistochemically with
a so-called “null phenotype”, i.e., lack of specific surface
markers which could be used for immune staining. These
malignant immune cells can only be detected by their
growth or infiltration pattern, which would only be obvious
in the presence of massive intestinal infiltration. They are
easier to detect in lymph nodes where the concentration of
MZL is higher than in the intestine. Therefore, minimal
and patchy infiltrations by neoplastic B-lymphocytes may
be almost impossible to detect in intestinal biopsy samples,
despite extensive ancillary tests. Ischemic enteritis with
abdominal pain and endoscopic findings at least partially
similar to those in our patient, has been described in
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association with stenosis/occlusion of splanchnic vessels (74)
and secondarily to angiocentric T-cell lymphoma of
the intestine (75), but not in the context of an intestinal
MZL. Alternatively, mucosal alterations and symptoms
encountered in our patient could be explained by lymphatic
stasis secondary to lymphoma or by other paraneoplastic
effects of the lymphoma (56).

Chronic abdominal pain was the predominant symptom
in our patient and was present in 36% of small intestinal
MZL cases. Our patient had a significant weight loss at
presentation which further deteriorated until definite
therapy was established, with significant regain of weight
thereafter. The presence of alarming features (76) (in our
patient: new onset of symptoms at age >50 years, presence
of significant weight loss and elevated inflammation
markers such as CRP and fecal calprotectin) mandated the
need for further investigations. Weight loss is described
in 64.8% of patients with intestinal lymphoma (5) and in
17.5% of small bowel lymphoma cases (6), similar to the
23% of patients in our case series but was not a prominent
feature in another case series of small intestinal MZL (14).
Weight loss in cancer patients is related to inflammatory
cytokines such as tumor necrosis factor, interleukin (IL)-1,
IL-6 and interferon-gamma (77,78), which induce anorexia,
increased energy expenditure and excess catabolism.
Besides CRP and IL-6, we also observed high levels of
soluble tumor necrosis factor receptor-1 (STNFR1) (79,80), as
an additional inflammatory marker. Surprisingly, despite
relevant abdominal pain, no mass lesion or stricture could
be demonstrated radiologically and the reason for the
abdominal pain remains unclear.

In our patient, an immunoglobulin M-type paraprotein
provided some evidence for the presence of a malignant
lymphoma. The association of monoclonal gammopathy
with B cell NHL is well-known and has been reported
in up to 50% of patients with splenic MZL and in 36%
of patients with extranodal MZL (81,82). Interestingly,
paraproteinemia was present in 63.6% of small bowel MZL
cases in our review. Notably, paraproteinemia accompanying
MZL is correlated with involvement of the bone marrow,
progression of the disease and tendency towards large cell
transformation (83). In addition, paraproteinemia might be
a useful diagnostic biomarker for malignant lymphoma in
middle-aged or elderly patients with abdominal pain and
alarm symptoms: after initial unsuccessful evaluation, these
patients could be routinely screened for the presence of
a paraprotein. However, further research is warranted to
evaluate the utility of this approach and in any case, absence
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of a paraprotein does not exclude lymphoma.

Bone marrow was affected in only 7/22 (31.8%) of our
patients with small intestinal MZL. Recent evidence has
shown that the frequency of bone marrow involvement
differs greatly between nodal and splenic MZL. In splenic
MZL, the reported prevalence is between 90% and 100%,
while for nodal MZL it is between 28% and 54%. In
comparison, bone marrow involvement is present in only
4 to 44% of patients with extranodal MZL (14,84,85).
Comparing bone marrow infiltration in splenic and
extranodal MZL, the extent of involvement was also greater
in splenic MZL (86).

In our patient, the extent of the lymphoma was only
revealed by 2-""F-FDG-PET/CT; in our case series, 10/15
(66%) of patients with small intestinal MZL showed
abnormal findings on 2-""F-FDG-PET/CT. In contrast to
more aggressive lymphomas, MZL, follicular lymphoma
and small lymphocytic lymphoma have variable rates of
2-"F-FDG-PET/CT positivity (87-90). A recent meta-
analysis showed a pooled detection rate of 71% (95%
confidence interval, 61-80%) (91). In another retrospective
study, the sensitivity of 2-""F-FDG-PET/CT for detection
of MZL was 96% and 2-""F-FDG-PET/CT outperformed
CT especially for detection of extranodal lesions (92).
Therefore, in case of small bowel complaints due to
suspected lymphoma, bone marrow biopsy followed by
2-"F-FDG-PET/CT with guided aspiration or surgical
removal of affected lymph nodes should be considered. This
approach might help avoiding unnecessary interventions
and achieve an early diagnosis.

Radiation therapy (RT) as central component of a
multimodal treatment concept including surgery and
chemotherapy has been established throughout the last
25 years as curative approach in primary therapy of
intestinal lymphoma because of success in achieving disease
regression, excellent local tumor control and high survival
rates. In a recent large prospective study of 134 patients
with indolent or aggressive intestinal lymphoma, Reinartz
et al. showed that RT adapted to stage, histology and
previous resection, in a multidisciplinary approach and
supported by the development of modern techniques
(involved site-, intensity modulated- and image guided-
RT) that reduce normal tissue complication probability,
is a well tolerated option with excellent clinical outcome
(complete response rate of 100%, low disease specific death
rate of 11.2%, relapse in 15.7% of the entire cohort) (93).
In our case series, RT was included in the therapeutic
protocol in only 4.2% of cases, probably reflecting the
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inclusion of older case reports in our study and the high
heterogeneity among cases with regard to availability of RT.
In our patient, systemic lymphomatous involvement (spleen,
lymph nodes on both sides of the diaphragm, bone marrow)
warranted a combined immunochemotherapeutic approach
with no evidence of residual disease during the follow-up
and therefore no need for subsequent consolidation RT.

Our review has several limitations. All publications
are case reports, with no clinical trials or large case series
available. There is clinical heterogeneity between patients
with regard to disease duration and ethnicity. Publication
bias leading to a predominant representation in the
literature of rare or unusual findings is another limiting
factor. The review’s nature is retrospective posing additional
possibility of bias. Lastly, the follow-up time for most cases
is short and long-term outcomes remain unknown for most
patients.

In conclusion, the diagnosis of small intestinal MZL is
often challenging, requiring a multidisciplinary approach.
Patients typically present with gastrointestinal symptoms
such as abdominal pain and alarm features. Establishing
histological proof of MZL small intestinal involvement can
be challenging due to patchy involvement and/or the “null
phenotype” of MZL cells. Paraproteinemia, 2-"*F-FDG-
PET/CT and bone marrow biopsy with flow cytometry
can provide additional crucial diagnostic information. In
particular, a 2-""F-FDG-PET/CT might help to establish
the diagnosis if repeated endoscopic sampling remains
unsuccessful and has the potential to spare the patient more
extensive interventions including intestinal surgery. However,
an evidence based diagnostic algorithm has not yet been
established. Vigorous diagnostic efforts should be made since
upon appropriate treatment such as immunochemotherapy
(94,95) most patients reach clinical remission.
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