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Abstract

Splenic marginal zone lymphoma (SMZL) is an extremely rare indolent non-Hodgkin lymphoma (NHL) comprising about 0.9%

of all NHL, with a median age of presentation being 69 years. We present a case of splenic marginal zone lymphoma in an elderly
male presented with easy fatiguability and massive splenomegaly of one year duration. His haemogram and peripheral blood smear
showed anemia with absolute lymphocytosis, presence of villous lymphocytes and thrombocytopenia. Bone marrow biopsy revealed
increased lymphocytes and a diffuse pattern of marrow involvement. CD19, CD20 were positive on IHC while CD5, CD23, CD10,
CD103 and cyclin D were negative. Bone marrow aspirate flow cytometry showed a CD5, CD10, CD103 negative kappa restricted
B Cell lymphoproliferative disorder and based on characteristic morphology the diagnosis of a SMZL was made and started on
Rituximab and Bendamustine.

SMZL is a low grade B cell neoplasm composed of small lymphocytes that originate from the splenic white pulp germinal
centers. Patients usually present with splenomegaly and usually there is no lymphadenopathy. SMZL pathogenesis involves antigen
or super antigen stimulation and molecular deregulation of different genes including NOTCH2 and KLF2. Many studies believe

that its pathogenesis may be closely related to 7q distortion. The prognosis of SMZL is overall favorable with a 5-year survival of

approximately 70% and median survival > 10 years. Mainstay of treatment is chemotherapy and if indicated, splenectomy.

SMZL presents many unsolved questions, such as standard prognostic criteria and standard treatment because the clinical,

immunophenotypic and genetic features of SMZL are different from other marginal zone lymphomas and hence case reports that

clarify many issues are important in the clinical practice.
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Introduction

Splenic marginal zone lymphomas (SMZL) are extremely rare
comprising of less than 2% of all primary splenic lymphomas.
SMZL is a mature B-cell neoplasm composed of small lymphocytes
that arise from the spleen and are thought to be specifically de-
rived from the marginal zone. There is a significant overlap in the

clinical, laboratory and pathologic features. Presenting features

usually relate to abdominal pain secondary to splenomegaly and
in a few cases, patients may be asymptomatic with isolated sple-
nomegaly. There is a lack of prospectively validated prognostic
systems, treatment strategies & response criteria and hence more
and more cases need to be reported to find consensus guidelines.
Combined cytogenetic, biomolecular, splenic and bone marrow
histopathology and Immunophenotyping correlation is needed for
diagnosis SMZLs.
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We hereby present a case of a 57 year old male with a SMZL who
presented with splenomegaly and was thereafter put on Rituximab

and Bendamustine where he responded adequately.

Case Presentation
Presenting concerns

57-year-old male with type 2 diabetes mellitus and hyperten-
sion presented with dragging left hypochondriac pain of one year
duration. There was history of significant weight loss of 15 kg over
6-7 months however there was no history of fever or evening rise
of temperature. On examination, vitals were stable, pallor was
present. However there was no icterus, cyanosis, clubbing, lymph-
adenopathy or oedema. No skin lesions were seen. There was no
sternal tenderness. The spleen was palpable within a length of 15
cm from subcostal margin in the left hypochondriac region. On
imaging, spleen measured 23 cms in size with normal shape and

echogenicity. With this, the possibilities of infections like Kala azar
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and malaria, chronic liver disease, hypersplenism, myeloprolifera-
tive neoplasms such as myelofibrosis and chronic lymphoprolifera-

tive disorders were considered.

His complete blood count showed anemia with Hb - 8.3 g/dL
(normal Hb:13-17g/dl ), total white blood cell count - 5300/mm3
(normal WBC count: 4000-10000/mm?) with relative lymphocyto-
sis where absolute lymphocyte count being 2860/mm? and throm-
bocytopenia with platelet count of 90,000/mm?3(normal platelet
count: 1.5 - 4.5 lakh/mm?). The Leishman Giemsa stained periph-
eral blood smear showed characteristic villous lymphocytes hav-
ing basophilic cytoplasm with short polar villi, round nuclei hav-
ing condensed chromatin. Bone marrow aspirate was performed,
which showed increase in lymphoid cells comprising of small lym-
phoid cells with scant cytoplasm and condensed nuclear chromatin

with bipolar villous processes as shown in Figure 1 and 2.

Figure 1: Peripheral blood showing characteristic villous lymphocytes having basophilic cytoplasm with short polar villi.

Figure 2: Bone marrow aspirate showing increase in lymphoid cells comprising of small lymphoid cells with scant

cytoplasm and condensed nuclear chromatin with bipolar villous processes.
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Peripheral blood smear and bone marrow aspirate was sugges-  sheets of lymphoid cells. On immunohistochemistry, these lym-
tive of a chronic lymphoproliferative disorder. Further on, bone  phoid cells were positive for CD19, CD20 and negative for CyclinD1,

marrow biopsy revealed a hypercellular marrow composed of CD5,CD10,CD23 and CD3 (Figure 3).

Figure 3: Immunohistochemistry showing positivity for CD20 and negative for CyclinD1, CD5 and CD10.

Multiparametric flow cytometry was done which showed Based on the presence of polar villous lymphocytes and the immu-
50.86% atypical lymphoid cells and these cells showed a bright nophenotyping of a CD5 and CD10 negative, kappa restricted B cell
expression for CD45, CD19, CD23, FMC7, CD200, moderate CD11c  lymphoproliferative disorder likely SMZL was considered. Cytoge-
expression, bright dim CD25 and kappa restriction was seen (Fig-  netic analysis was essentially normal.
ure 4). These cells were negative for CD5, CD10, CD25 and CD103.

Figure 4: Flow cytometry plot showing a bright expression for CD19, FMC7, CD200 and bright dim CD25
and kappa restriction, negative CD5, CD10.
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Laboratory study results showed elevated blood sugar levels
(Fasting/postprandial: 204/225 mg/dL), but the other serum bio-
chemistry results were within normal limits. Anti-hepatitis C, HB-
sAg and HIV virus antigen were negative.” rK39 dipstick test was

negative.

Contrast Enhanced Computed Tomography(CECT) of abdomen
revealed massive splenomegaly with a size of 24.5 cm in cranio-
caudal extent and a sub centimetric nodule noted in the lateral
segment of middle lobe and laterobasal segment of right lower
lobe. Subsequently bronchoalveolar lavage (BAL) was performed,
which came negative on Cartridge Based Nucleic Acid Amplifica-
tion Test(CBNAAT), cytology showed no atypical cells/granuloma
and culture came positive for S. Pneumonia and Klebsiella.

He was managed as case of SMZL and chemotherapy by Ritux-
imab and Bendamustine instituted as per standard protocol. As
bone marrow was involved and a morphology along with Flow cy-
tometry based diagnosis could be made, splenectomy was not per-

formed in our patient.

Discussion
Splenic marginal zone lymphoma (SMZL) is a rare indolent Non-
Hodgkin lymphoma (NHL) subtype accounting for <2 % of cases

of lymphoid neoplasms which has an origin from the B memory
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lymphocytes present in the marginal zone of secondary lymphoid
follicles [1]. It accounts for most cases of otherwise unclassifiable
chronic lymphoid leukemias that are CD5 negative. Most patient
are aged >50 years, with a median age of 67-68 years with equal
predisposition to male and female [2]. SMZL affects the spleen,
splenic hilar lymph nodes, bone marrow and peripheral blood. Pa-
tients with SMZL presents with symptomatic splenomegaly and cy-
topenia in the latter course of the disease [3]. Approximately 20%
of patients have autoimmune manifestation including autoimmune
hemolytic anemia, immune thrombocytopenia, cold agglutinin dis-
ease, circulating anticoagulants, acquired von Willebrand disease
or angioedema [4]. Complete blood count often reveals absolute
lymphocytosis in most of the cases. In peripheral blood cells, vil-
lous lymphocytes having round nuclei, condensed chromatin, ba-
sophilic cytoplasm with polar short villi are characteristic of SMZL

and are required to differentiate SMZL from hairy cell leukemia.

Hairy process can be seen in other mature B-cell lymphopro-
liferative disorders and these include Splenic Diffuse Red Pulp
Lymphoma (SDRPL) and Variant Hairy Cell Leukemia (HCL-v, now
known as Splenic B cell lymphoma/leukemia with prominent nu-
cleoli as per WHO 2022 guidelines [4]. Figure a shows the char-
acteristic findings in peripheral blood, bone marrow and spleen
along with immunophenotype, cytogenetic and molecular profile

in various splenic lymphomas.

Figure a: Characteristic findings in peripheral blood, bone marrow and spleen along with immunophenotype,

cytogenetic and molecular profile in various splenic lymphomas.
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In the bone marrow, SMZL infiltration is classically nodular or
intrasinusoidal. Immunohistochemistry shows a mature B phe-
notype with the expression of CD20 and CD79, without Cyclin D1,
CD10, CD5, CD23 or BCL6 [5]. On flow cytometry, these cells are
CD24+, CD27+, and FMC7+. They are classically stained by CD22
and CD11c but less bright than other splenic lymphomas (SDRPL
or HCL). The CD123 is negative, and CD103 may be dim positive
in rare cases. With both techniques, cases are usually negative for
Annexin A1 and CD25. The addition of CD180 in the flow cytom-
etry and immunohistochemistry panel has made it possible to bet-
ter classify these lymphomas with sensitivity and specificity being
75% and 90%, respectively making CD180 a helpful immunologic
marker in SMZL [6]. In our case, the pre-operative differential diag-
noses were narrowed down to either lymphoplasmacytic lympho-

ma or SMZL, based on bone marrow studies and flow cytometry.

Though splenectomy was not performed in our patient, as we
had a diagnosis based on peripheral smear, bone marrow aspirate
and flow cytometry. However in few cases histopathological ex-
amination of the spleen is required for a confirmatory diagnosis
of SMZL [7]. The spleen usually has a gross weight of more than
400 g (and may exceed 2000 g) and the cut surface shows a typi-
cal multi-micronodular pattern. SMZL develops in the white pulp
with a biphasic picture. Medium-size monocytoid B cells are orga-
nized into a pale ring around the follicle with a MZ pattern, whereas
small centrocyte-like cells efface the mantle zone and colonize the
germinal centers. A variable degree of plasmacytic differentiation
may be present. Lymphoma cells may involve the red pulp in patchy
or diffuse fashion, with subsequent spread to the sinuses. Immu-
noblastic cytology suggests transformation into a more aggressive
lymphoma [8]. Hilar lymph nodes, if involved, display a nodular
proliferation with obliteration of the reactive germinal centers and
engulfment of the sinuses [9]. However, Splenectomy is nowadays
much less performed as a part of the treatment of SMZL, because
there are alternatives, for both diagnosis and treatment as with the
index case. It can now be established that, thanks to the cytological
analysis and flow cytometry of peripheral blood or bone marrow
aspirate which provide a faster and reliable diagnosis, post sple-
nectomy histopathological diagnosis is not warranted [10]. Since
patients with SMZL have been known to maintain remission for
years after splenectomy alone, splenectomy is chosen for both di-

agnosis and treatment depending on the clinical background.
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The first description of SMZL by Schmid.,, et al. relied on the rec-
ognition of a histologic pattern recapitulating the marginal zone
(MZ), as observed in the splenic white pulp [11]. The most frequent
cytogenetic abnormalities are 7q deletions (30-40%), likely in the
loci 7q32 to 7q35, or trisomies of chromosomes 3 or 12, and even
1q, 8q, 18, or 6q deletions [12]. The 7q deletion is seen much more
frequently in SMZL than similar B-cell neoplasms, and thus, it has
even been proposed as a primary diagnostic marker. It is suggested
that it may be a causative event rather than a simple pro-survival
signal. The molecular pathway involves NOTCH receptor genes
which encodes a heterodimeric transmembrane proteins function-
ing as ligand-activated transcription factors [13]. These on activa-
tion recruits the MAML1 and MAML?2 transcriptional cofactors to
modify the expression of several target genes. Genes of the NOTCH
pathway is mutated in ~40% of SMZLs. NOTCH2 shows recurrent
mutations in ~10% to 25% of SMZLs, establishing NOTCH2 as one
of the most frequently mutated genes in this lymphoma. NOTCH1,
a paralog of NOTCHZ, is also mutated in an additional ~5% of SMZL
[12,14].

According to Lugano classification, SMZL is not fluorodeoxy-
glucose-avid disease and must be staged by means of computed
tomography [15]. A complete response (CR) is achieved when sple-
nomegaly has been resolved, blood cell counts are normalized, flow
cytometry on blood is negative, and BM histology is negative by im-
munohistochemistry. As a surgical approach, Laparoscopic surgery
is preferred as decreased blood loss and fewer complications, com-
pared with those of open splenectomy. According to the European
Society for Medical Oncology guidelines, rituximab monotherapy
is a reasonable first-line therapy and a less traumatic alternative to
splenectomy [16]. Hepatitis C virus infection has been reported to
be related with the etiology of SMZL, thereby prompting ways for
the novel treatment options that include antiviral agents. The caus-
al role of Hepatitis C Virus (HCV) in SMZL is strongly supported
by the regression of lymphoma after eradicating the HCV infection
[17]. Purine analogs are more toxic and are reserved for refractory
or relapsed cases. Fludarabine has high response rates, with com-
plete remission in 70% of cases and progression-free survival of
4.7 years. The summary of how to approach a case of SMZL based
on our experience and reviewing the existing literature is given be-

low in Figure 5.
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Figure 5: How to approach a case of SMZL.

Conclusion

SMZL presents many unsolved questions, such as standard

prognostic criteria and best treatment protocols because the clini-

cal, immunophenotypic and genetic features of SMZL are different

from other marginal zone lymphomas. As it comprises only less

than 2% of lymphomas and large randomized clinical trials are not

possible, case reports and series are important for future prospec-

tive analyses to find powerful prognostic criteria including clinical,

immunophenotypic and cytogenetic markers specifically associ-
ated with SMZL.
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