
Virtually all node-based non-Hodgkin lymphomas can disseminate to the spleen; however, in some
particular lymphoma types the spleen is the predominant site of involvement at diagnosis, which gives
rise to clinical pictures characterized by splenomegaly and absent or unnoticeably lymphadenopathy.
Such a peculiar clinical presentation in the past fostered an unproductive debate focused on defining
the amount and anatomical distribution of the extra-splenic disease that allowed qualifying a lym-
phoma as a primitive splenic lymphoma (SL). Actually, most cases of “primitive” SLs show some degree
of bone marrow infiltration and even variable spillover of neoplastic cells into the peripheral blood.
Therefore, any operative definition of SLs should encompass cases presenting as confined within the
spleen, and cases in which the disease extends also to the bone marrow, the peripheral blood, and/or
the liver, in the absence of conspicuous lymph node involvement. Undeniably, such a categorization of
SLs would comprise a wide and heterogeneous array of diseases, whose clinical behavior spans from
indolent to highly aggressive. Nevertheless, the presenting clinical, laboratory, and pathological fea-
tures, and the therapeutic strategies that often comprise splenectomy, display significant overlaps,
which justify grouping diverse entities under the same “operative heading” of SLs.
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Treatment of splenic lymphomas

The Ill-Defined and disputable
boundaries between
“Spleen involvement” and
“Splenic lymphomas”

Spleen involvement in non-Hodgkin’s lym-
phomas (NHL) is a rather common event as part
of the disease’s natural course and dissemina-
tion.1 Conversely, the spleen only rarely repre-
sents the main site of the lymphomatous burden
at disease onset, which would suggest a poten-
tial splenic origin of the neoplasm.2-5
The heterogeneous group of NHL which,

upon presentation, appear confined to the
spleen or display a predominant splenic
involvement in the absence of significant
nodal disease, falls within the fringes of
splenic lymphomas (SLs). Actually, the defi-
nition of SLs does not imply an histogenetic
origin of the lymphoid clone from the spleen,6
which is indeed questionable in most cases,
rather it reflects the requirement for a com-
mon diagnostic workup dictated by shared
clinical presentations in which peripheral
cytopenia(s) and/or splenomegaly may be the
only signs.7
Within the above discussed definition of

SLs, two subgroups of lymphoid neoplasms
can be identified according to the attitude of
the neoplastic clones to home the bone mar-
row (BM) parenchyma. 
The first of the two subgroups includes

cases that can be properly defined are as pri-
mary splenic lymphomas (PSLs), in which the
neoplastic clone is confined to the splenic
parenchyma with the sole exception of hilar
lymph nodes. 
The second group of cases, which we refer

to as “spleno-medullary” lymphomas (SMLs),

comprises lymphomas in which splenic
involvement is paralleled by BM infiltration,
with or without involvement of other vascular
niches, such as the hepatic one. In this latter
group of cases, the peripheral blood involve-
ment ranges from an inconsistent spillover to
a frank leukemic picture.4-6,7
SLs represent nearly 6% of all NHL and

encompass a wide array of diseases with
diverse clinical behavior spanning from indo-
lent to highly aggressive.7 The splenic presen-
tation is the rule for some pathological enti-
ties, such as Splenic Marginal Zone
Lymphoma (SMZL),8 or rather it represents a
rare clinical variant for other lymphomas that
usually arise in the lymph nodes, such as fol-
licular lymphoma (FL). A list of NHL that
may present as SLs is reported in Table 1.
The rarity of SLs has deeply influenced the

availability of biological data, even contribut-
ing to blurring the borders between specific
nosographic entities (e.g., SLs/leukemias
unclassifiable),9-10 and impairing the standard-
ization of therapeutic approaches, which so far
remain mostly based on anecdotic reports, ret-
rospective analyses, or small phase II studies.
Moreover, in spite of the shared presenta-

tions and clinical findings showing consider-
able overlap, SLs have little in common as far
as their therapeutic strategies are concerned. 
In this paper, the diagnostic and therapeutic

challenges of prototypical entities included
under the definition of SLs will be discussed.

Mantle cell lymphoma

Mantle cell lymphoma (MCL) is an aggres-
sive B-cell neoplasm commonly displaying a

Unusual lymphomas 
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mixed nodal and extranodal presentation.11 It has been
recognized that some cases of MCL show the clinical pic-
ture of SMLs characterized by splenomegaly, bone mar-
row involvement, variable degree of lymphocytosis, and
inconspicuous lymphadenopathy.12,13 Such an unusual
splenic MCL presentation accounts for about 20-40% of
the extranodal MCL cases14 with patients experiencing a
less aggressive disease course allowing prolonged sur-
vival, often exceeding 7-10 years.11
Whether these splenic MCL cases represent the expres-

sion of the most favorable end of MCL clinical spectrum
or a distinct biological variety remains unclear, even if
distinct bio-molecular features (i.e., hypermutated IGVH
genes, non-complex caryotypes, distinct GEP signature,
lack of SOX11 expression) are in favor of the latter
hypothesis.11,15
However, not all the splenic MCL actually pursue an

indolent course, therefore, the upfront identification of
patients who will experience a rapidly progressive disease
is of utmost importance and still represents a challenge.
Data on the therapeutic approach of these splenic forms
of MCL are scarce but some evidence suggests that
asymptomatic patients with low MIPI score can be con-
sidered for a watchful-waiting approach that allows defer-
ring treatment until symptomatic disease development,
for a median time of about 12 months (range 4 to 128).16,17
Notably, Martin et al. showed that while time to treatment
was not predictive of patients’ overall survival in multi-
variate analysis, patients within the observation group
fared better than those included in the early treatment
group in terms of overall survival (not reached vs. 64
months, P=00.4). Based on this picture, it might possibly
be envisaged that patients included in the observation
group have a less aggressive disease.11,16-18
In the setting of splenic MCL patients, the axiom that

symptoms related predominantly to splenomegaly and/or
cytopenia(s) may be managed efficiently through
splenectomy, likely holds true.19,20,21 Indeed, splenectomy
has been reported as an effective palliative treatment in
both naïve or relapsed/refractory MCL patients, produc-
ing complete resolution of splenomegaly-related symp-
toms, amelioration of peripheral cytopenias, and pro-
longed treatment-free interval (12-94 months) in most
patients.14,19-21
Following splenectomy, complete resolution of throm-

bocytopenia and anemia has been reported in 69 and 90%
of patients, respectively. Interestingly, in most patients, a
downward trend in neoplastic lymphocyte count can be
scored after splenectomy, suggesting a central biological
role for the splenic environment in the growth and pro-
gression of this lymphoma.19,20
Other open questions are whether splenic MCL patients

would benefit from being treated upfront despite being
asymptomatic, and if high-dose Ara-C containing
chemotherapy followed by autologous transplantation, as
indicated for “standard” MCL patients11 or a gentler ther-
apeutic approach22,23 should be considered as the refer-
ence treatment in this setting.

Diffuse large B-cell lymphomas

Diffuse Large B-cell lymphomas (DLBCLs) of the
spleen are rare lymphomas accounting for 11% of all

SLs.24,26 They may present either as PSLs or SMLs and
can be divided into three main types according to the pat-
tern of splenic involvement: macronodular, micronodular,
and diffuse (of the red pulp).27
Splenic lymphomas with a macronodular pattern mostly

presents as PSLs; macroscopically, the neoplastic lesions
appear as solitary or multiple partially coalescent large
nodules occupying most or the whole splenic parenchyma
and display histological, immunophenotypic, and biomol-
ecular features overlapping those of their nodal counter-
part. The splenic parenchima free from lymphomatous
infiltration appears normal, although in a subset of cases,
infiltration of the splenic capsule, hilar lymph nodes, and
adjacent structures can be observed. Accordingly, the
majority of patients are diagnosed in stage I-II.28,29
Splenomegaly is the predominant clinical finding, though
nearly one-third of patients also complain of constitutional
symptoms and/or left flank discomfort or pain.27 PSLs
with macronodular pattern show a relatively favorable
outcome in line with that of other forms of DLBCL diag-
nosed in limited stage. In the largest study reported so far,
splenectomy and systemic therapy achieved that 15 out 20
patients were alive and 13 of them in complete remission
after 7-120 months of follow-up.27
Micronodular infiltration is the second most common

pattern of splenic DLBCLs.27,30 A huge splenomegaly is a
constant finding, and most patients are symptomatic and
show a variable degree of anemia. The spleen shows a rel-
atively uniform miliary pattern engendered by white pulp
centered tumor nodules ranging from 0.5-4 cm in diame-
ter, with variable infiltration of the red pulp. Commonly,
the histological features are those of DLBCL and in most
cases, the lymphoma is confined to the spleen. The report-
ed outcome is less favorable compared with that of cases
presenting with a macronodular infiltration pattern.27 In a
minority of cases, the infiltrating nodules can be barely or
not visible on gross examination of spleen cut surface and
histologically contain a variable number of neoplastic B-
cells scattered in a background of T-lymphocytes and his-
tiocytes resembling the T-cell/histiocyte rich variant of
DLBCL.30-33 Whereas the tumor bulk is in the spleen, neo-
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Table 1. Lymphoid malignancies that may present as SLs.

Lymphomas commonly/typically presenting as SLs*

SMZL
SL-u
Splenic Diffuse red pulp-B cell lymphoma
HCL variant

HCL
B-PLL
T-LGL
Hepatosplenic T-cell lymphoma

Primary splenic presentation of nodal lymphomas
MCL
FL
DLBCL not otherwise specified
Micronodular T-cell/ histiocyte rich large B-cell lymphoma

*Splenic presentation encompasses cases with splenic involvement and in which
the disease may extend also to the bone marrow, peripheral blood and liver in
absence of prominent lymph nodes involvement.



plastic cells infiltrate the bone marrow constantly and fre-
quently the liver sinusoids and the pulmonary interstitium
while usually sparing the lymph nodes. These splenic
DLBCL cases affect predominantly middle-aged men
who experience an aggressive disease course marked by
B symptoms, variable degree of peripheral cytopenia, and
huge splenomegaly, with most patients dying of the dis-
ease within 2 years from diagnosis.31 The majority of
cases so far described received standard anthracycline-
based chemotherapy and were splenectomized for diag-
nostic purposes. For this reason, the therapeutic role of
splenectomy in these patients still remains unchallenged,
as it is the potential role of rituximab addition to
chemotherapy.
Cases of DLBCL marked by a diffuse splenic red pulp

infiltration are extremely rare and most reports are rela-
tive to Asian patients.27,34-37 The neoplastic cells diffusely
and loosely infiltrate splenic red pulp cords and sinuses,
moreover, liver and bone marrow are frequently infitrated
on presentation, and the neoplastic cells can be detected
in the peripheral blood in about 50% of cases. Tumor cells
with a centroblast, polylobated centroblast, or pleomor-
phic appearance show in more than 80% percent of cases’
immunophenotypic features of “activated B-cell type”
DLBCLs, and may dimly express CD5. Signs of hemo-
phagocytic histiocytosis in the bone marrow are frequent-
ly detected, even if the development of an overt hemo-
phagocytic syndrome is infrequent.37 Importantly, the
clinical presentation of patients with splenic DLBCL with
diffuse red pulp involvement can mimic that of infective
diseases owing to the almost constant occurrence of hepa-
to-splenomegaly, fever, and cytopenia.

Follicular lymphoma

Follicular lymphoma (FL) is the most frequent nodal
lymphoprolypherative disorder. In less than 10% of cases,
FL arises in extranodal sites and among these sites, the
spleen is by far the less frequent.38 However, in two large
tertiary centre series, FL accounted for 12% of all the
lymphoid neoplasms diagnosed in the spleen.39 Only few
reports have so far focused on follicular SLs, and a rather
heterogeneous picture has emerged as far as the biology
of this peculiar FL presentation is concerned. Actually,
most of the cases of primary splenic FL reported by
Mollejo et al.40 were characterized by BCL2 and/or CD10
negativity (8 of 9 cases and 4 of 9 cases, respectively) and
by the absence of BCL2 translocation (8 of 8 cases), as
well as by a high proliferation index (7 of 9 cases) and
rate of transformation toward DLBCL (3 of 8 cases).
Conversely, all the cases of splenic FL reported by
Howard et al.41 displayed biologic features paralleling
those of nodal FL cases.
All the cases of primary splenic FL included in these

two series underwent diagnostic splenectomy, which was
followed by either watchful waiting or systemic therapy
ranging from anthracycline-based therapy to stem cell
transplantation, with rituximab being administered in
only three patients as monotherapy.40 At present, there is
not sufficient evidence of a diverse biologic and clinical
behavior of primary splenic FLs to support the adoption
of treatment strategies diverging from those of nodal
FLs.42 Hence, the association of rituximab and poly-

chemotherapy, whether or not preceded by splenectomy,
can be considered as a reasonable treatment for this set-
ting of patients.

Hepatosplenic T-cell lymphoma

Hepatosplenic T-cell lymphoma (HCTCL) is a very rare
and aggressive neoplasm whose supposed normal cell
counterpart is a peripheral γδ1 (or less commonly αβ) T-
cell of the innate branch of the immune system.43,44
HCTCL is extremely rare, accounting for less than 1%

of all NHL, and its peak of incidence is in the second to
third decade of life, with a striking prevalence in men
(male:female ratio 9:1). Up to 20% of cases arise in
patients with history of autoimmune diseases or in the set-
ting of immune system impairment.45-49 Indeed, patients
undergoing solid organ transplantation and young
patients with chronic inflammatory bowel diseases who
receive long-term immunosuppressive treatments with
the association of thiopurines and anti-TNF have been
reported to show a significantly increased risk of develop-
ing such a neoplasm. Yet, the increased risk associated
with these conditions only impacts HSTL barely, with a
very low incidence.
HSTCL presents constantly as a SML with neoplastic

cells showing predominantly an intrasinusoidal pattern of
bone marrow infiltration, which is maintained even upon
disease progression.43,50
On presentation splenomegaly is invariably observed

and in the majority of cases, a certain degree of leukemic
spread can be detected. Abdominal pain, constitutional
symptoms, particularly fever, abnormalities in liver func-
tion tests, and cytopenia(s) are the most frequent present-
ing features delineating clinical pictures that can be hard-
ly accountable to such a rare a lymphoma being reminis-
cent of infective or liver diseases.50,52 Constitutive BM
infiltration at presentation can support the early develop-
ment of hemophagocytic histiocytosis with overt hemo-
phagocytic syndrome complicating the clinical presenta-
tion and the disease course.44-50-53
Because HSTCL may actually mimic more frequent

systemic diseases, and since the histopathological picture
of the lymphomatous infiltrates outside the spleen may be
elusive, it is crucial to plan promptly and interpret cor-
rectly the appropriate diagnostic tests to include this
exceptionally rare lymphoma in the array of differential
diagnoses of young patients presenting with constitution-
al symptoms and splenomegaly.
BM and liver histology complemented by immunophe-

notypic analysis coupled with cytological and
immunophenotypical examinations of peripheral blood
can be highly informative and even lead to the correct
diagnosis, avoiding unnecessary and possibly harmful sur-
gical procedures.43,50 However, it should be underlined that
the subtle intrasinusoidal infiltrate within the BM
parenchyma can be overlooked in the absence of positive
findings of T-cell-associated markers (e.g., CD2, CD3) on
immunohistochemistry, and hyperplasia of the myeloid
marrow can be misleading, suggesting a diagnosis of reac-
tive hyperplasia or myelodysplasia.53,54
The exiguous amount of literature about HSTL, which

is mostly constituted by single case reports with a short
observation time, is the main obstacle to the drawing of
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therapeutic strategies for the clinical practice.
Although some patients have been reported to experi-

ence a relatively indolent course, the clinical behavior of
this neoplasm is typically very aggressive, allowing
median survival times shorter than 2 years.50-52
Splenectomy has little, if any, role in the palliation of
HSTL patients because its efficacy in ameliorating
peripheral cytopenias may be flawed by the rather fre-
quent occurrence of hemophagocytic histiocytosis in the
bone marrow sustained by the conspicuous cytokine
secretion of residual neoplastic cells and by the rapid pro-
gression of tumor infiltrates outside the spleen.
Nevertheless, splenectomy might be considered in some
selected cases as the first therapeutic step aimed at ame-
liorating severe cytopenias in view of intensive systemic
treatment.53,55
Treatment with anthracycline containing chemotherapy

produces short-lived clinical responses in about 60% of
patients who eventually die of progressive disease within
2 years (median OS 8-16 months).50-52
Only a minority of the patients reported in the literature

survived longer than 36 months of diagnosis, and most of
them had received first-line therapy with platinum and/or
high-dose cytarabine and autologus or allogeneic bone
marrow transplantation as consolidative therapy while in
CR.50,51,56
Moreover, patients enjoying relatively long survival

times, which were attributed to the beneficial effects of
transplant procedures, have been described in single case-
reports.57-59 Among the different first-line, non anthracy-
cline-based, therapies described in anecdotic reports or
small series, promising yet transient responses have been
obtained with 2-deoxycoformycin alone or in association
with alemtuzumab.53,57,60-62
The rapid progressive nature and therapy resistance of

HSTL clones suggest that young and fit patients who
attain a CR following induction chemotherapy should be
consolidated with BEAM conditioning and ASCT and
subjected to allogeneic transplant.

Splenic marginal zone lymphoma

Splenic marginal zone lymphoma (SMZL) is a relative-
ly rare neoplasm accounting for 1-3% of all NHLs but it
represents the most frequent lymphoma presenting in the
spleen. SMZL was first described in 199263 and since
then, its clinical, biological and histological features have
been delineated in several large series64-70 that provided
the basis for its inclusion as a definite entity in the latest
WHO classification.71
The peak of incidence of SMZL is in the seventh

decade of life and, at variance with other mature B-cell
lymphoprolipherative disorders, it is more frequent in
female subjects. SMZL almost constantly presents as
SML, showing bone marrow infiltration (83-100%) and
the presence of an overt leukemic component (29-75%)
already at diagnosis. In nearly 20% of cases, deep sited
abdominal small lymphoadenomegaly can be detected.
Up to 30% of patients are completely asymptomatic on
presentation and often ask for medical assistance follow-
ing the detection of an isolated splenomegaly.8,72 When
symptoms are present, they are usually related to the
abdominal discomfort secondary to splenomegaly, to

peripheral cytopenias, (anemia 48%, thrombocytopenia
24%), autoimmune manifestation (9%), or to a combina-
tion of the above signs.73
The diagnostic gold standard is the histological exami-

nation of the spleen.71 However, the integration of data
obtained from peripheral blood and BM investigations
may lead to a definite diagnosis of SMZL in the absence
of diagnostic splenectomy in a considerable percentage of
patients.72 Although a “splenectomy sparing” diagnostic
approach has never been prospectively validated, it is
widely believed to have a high diagnostic accuracy
(>80% of cases). SMZL commonly pursues a true indo-
lent course allowing a median survival time ranging from
9 to 13 years.73 However, while most patients do not
require any therapy for several years and eventually die of
causes unrelated with the lymphoma, 20-30% of patients
display a less favorable outcome74 (56% of patients alive
at 5 years) and in 13-19% of cases, the neoplastic clone
undergoes histological progression towards a DLBCL in
the bone marrow, spleen, or lymph nodes.75,76
At present, there is no indication that early treatment is

able to affect the natural course of this lymphoma.
Accordingly, the first-line management of asymptomatic
patients consists of a watchful-waiting approach that
allows sparing patients the risks of an untimely given
therapy and to gather clinical data on symptoms and fea-
tures that will guide decision-making about treatment.7
Actually, one notable exception is represented by

patients presenting with HCV infection, who are candi-
dates to receive upfront antiviral therapy with Pegilated
Interferon-alpha and Ribavirin.77,78 In up to 78% of HCV+
SMZL patients achieving clearance of HCV RNA follow-
ing antiviral treatment, the sustained virological response
has been reported to be paralleled by the clinical remis-
sion of the lymphoproliferative disease.79,80
For patients who present with or develop symptomatic

cytopenias and/or abdominal discomfort, or other symp-
toms secondary to massive splenomegaly, splenectomy
has been considered as the most effective approach pro-
ducing a prompt relief of symptoms and a sustained
recovery from cytopenia.65,66 Following splenectomy,
however, the disease persists in the BM and PB and even-
tually progresses in a median time of 4-5 years. For
patients who progress after splenectomy, as well as for
those who are unfit for splenectomy or unwilling to
undergo surgery, systemic treatment may be appropri-
ate.72 However, when treatment should be started during
the natural course of the disease, which patients would
benefit most of such systemic therapy and which one
would be the most effective drug combination, all remain
open and debated issues. Moreover, no evidence of sur-
vival benefit in patients receiving a systemic therapy has
been reported so far.
A good control over the disease, and even complete

responses, can be achieved in naive (i.e., not splenec-
tomized) and relapsed patients through therapy with
purine analogs fludarabine and pentostatine81-83 while
cladribine has been reported being non active adminis-
tered by venous infusion for 7 days at dose of 0.1 mg/kg
for one or two cycles. In another study,84 cladribine was
delivered at a dose of 5 mg/m2 monthly for six cycles. In
addition to cladribine, 32 out of 50 patients also received
immunotherapy with the anti CD20 nonoclonal antibody
rituximab, simultaneously or at the end of the induction
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phase. The overall response rate was 87% and 15 of 24
cases (62%) who attained a CR also achieved a molecular
remission. Interestingly, CR rate was 62.5% in the sub-
group receiving rituximab versus 21.4% for cases treated
with cladribine alone. Although this study was not
designed to analyze subgroups and did not have the
power to draw definite conclusions, it is tempting to spec-
ulate that immunotherapy with rituximab played a major
role in achieving such a high CR rate.
Tsimberidou et al.86 provided data suggesting superior-

ity of rituximab or the association of rituximab with
chemotherapy when compared with chemotherapy alone.
In this retrospective study, rituximab containing therapeu-
tic regimens resulted in longer overall survival and fail-
ure-free survival compared with chemotherapy. The
ORRs were 88% with rituximab, 83% with rituximab plus
chemotherapy, and 55% with chemotherapy alone; the 3-
year survival rates were 95%, 100%, and 55%, respec-
tively.
The high reported ORR (91-100%), the promptness in

the resolution of splenomegaly, and sustained recovery
from citopenia(s) without significant toxicity were
remarkable findings and paved the way for the use of
immunotherapy in SMZL.87
Moreover, preliminary results on rituximab as first-line

monotherapy followed by a maintenance phase have been
recently reported.88 Fifty-eight SMZL patients were
prospectively treated and rituximab was given in two
phases: i) Induction phase, at a dose of 375 mg/m2 per
week for 6 weeks; ii) maintenance phase, at the same dose
every 2 months for 1-2 years. The overall response rate
(ORR) after the end of induction phase was 94% (CR
45%) and the median time to hematologic and clinical
response was 4 and 5 weeks, respectively. Following
completion of maintenance therapy (31 patients), 25
patients sustained their initial response, while 5 improved
their response and 1 progressed. Interestingly, the 4-year
PFS was significantly better (79% vs. 27% P=0.001), for
patients who received maintenance. Overall, the above
reported data suggest that immunotherapy with rituximab
alone may be proposed as a reasonable therapeutic alter-
native to splenectomy.86,87
However, if immunotherapy or the addition of

chemotherapy to rituximab may improve the clinical out-
come or alter the natural course of the disease and which
is the best schedule and dose of rituximab are burning and
still unanswered questions. For selected patients who
have undergone a histological transformation to a
DLBCL or present a dissemination of the disease to nodal
or extranodal sites, the adoption of anthracycline contain-
ing chemotherapies in addition to rituximab (R-CHOP or
R-CHOP like) can be envisaged.89 In this respect, the use
of lyposomal doxorubicin seems attractive based on its
peculiar pharmacocynetic profile, which allows the drug
to reach concentration in the splenic tissue ten times high-
er than that of native doxorubicin.90

Diffuse red pulp splenic lymphoma and hairy
cell leukemia variant

In spite of an extensive diagnostic work-up, including
biomolecular, cytogenetic, and immunofenotypic investi-
gations in addition to the histological examination of

spleen and bone marrow, some cases of splenic lym-
phoma still lack diagnostic features that allow a precise
categorization. In most instances, the clinical histopatho-
logical picture is that of a small B-cell lymphoprolipher-
ative disorder presenting as SML but which do not fall
into any of the other well-recognized lymphoma entities
described in the recent WHO classification and should be
defined as SLs/leukemias unclassified.9 The two best
defined of these rare provisional entities are splenic dif-
fuse red pulp small B-cell lymphoma (DRPSL) and hairy
cell leukemia variant (HCL-v). DRPSL and HCL-V dis-
play very close biological and pathological features10,91
and nearly all patients experience a clinical course quite
similar to that of SMZL patient92-93 Due to the rarity of
these provisional entities, studies designed specifically to
explore the therapeutic approach are lacking, then no
therapeutic recommendation can be given. However,
from the two largest retrospective series published so far,
it appears that both HCL-v and DRPSL patients may ben-
efit from splenectomy.92-93 Moreover, HCL-v that despite
its name is unrelated biologically to HCL, does not usual-
ly respond to interferon-alpha and rarely attains CR with
purine analogues.94-95 Interestingly, anecdotic reports
have described two patients who attained a CR after treat-
ment with Rituximab94 suggesting that immunotherapy
deserve to be investigated further in the treatment of
patients with HCL-v or DRPSL.

References
1. Cheson BD. Staging and evaluation of the patient with lym-

phoma. Hematol Oncol Clin North Am 2008;22:825-37.
2. Das Gupta T, Coombes B, Brasfeld RD. Primary malignant

neoplasms of the spleen. Surg Gynecol Obstet 1969;120:947-
60.

3. Kreamer BB, Osborne BM, Butler JJ. Primary splenic presen-
tation of malignant lymphoma and related disorders. Cancer
1984;54:1606-19. 

4. Isaacson PG. Primary splenic lymphoma. Cancer Surv 1997;
30:193-212.

5. Schmid C, Kirkham N, Diss T, et al. Splenic marginal zone
cell lymphoma. Am J Surg Pathol 1992;16:455-66. 

6. Gobbi PG, Grignani GE, Pozzetti U, Bertoloni D, Pieresca C,
Montagna G, Ascari. Primary splenic lymphoma: does it exist?
Haematologica 1994;79(3):286-93.

7. Iannitto E. Tripodo C. How I diagnose and treat splenic lym-
phomas. Blood 2011;117:2585-95. 

8. Franco V, Florena AM, Iannitto E. Splenic marginal zone lym-
phoma. Blood 2003;101(7):2464-72.

9. Piris M, Foucar K, Mollejo M, Campo E, Falini B. Splenic
lymphoma/leukemia, unclassifiable. In: Swerdlow S, Campo
E, Harris NL, et al, eds. WHO Classification of Tumours of
Haematopoietic and Lymphoid Tissues. Lyon, France:
IARC;2008;191-193.

10. Traverse-Glehen A, Baseggio L, Callet-Bauchu E, French M,
Coiffier B, Salles G, et al. Hairy cell leukaemia-variant and
splenic red pulp lymphoma: a single entity? Br J Haematol
2010;150(1):113-6.

11. Dreyling M, Kluin-Nelemans HC, Beà S, Hartmann E,
Salaverria I, Hutter G, et al. Update on the molecular patho-
genesis and clinical treatment of mantle cell lymphoma: report
of the 10th annual conference of the European Mantle Cell
Lymphoma Network. Leuk Lymphoma 2011;52(12):2226-36.

12. Furtado M, Rule S. Indolent mantle cell lymphoma.
Haematologica 2011;96:1086-8.

13. Kimura Y, Sato K, Imamura Y, Arakawa F, Kiyasu J, Takeuchi
M, et al. Small cell variant of mantle cell lymphoma is an
indolent lymphoma characterized by bone marrow involve-
ment, splenomegaly, and a low Ki-67 index. Cancer Sci
2011;102:1734-41. 

14. Orchard J, Garand R, Davis Z, Babbage G, Sahota S, Matutes
E, et al. A subset of t(11;14) lymphoma with mantle cell fea-
tures displays mutated IgVH genes and includes patients with
good prognosis, nonnodal disease. Blood 2003;101:4975-81.

Hematology Education: the education programme for the annual congress of the European Hematology Association | 2012; 6(1) | 433 |

Amsterdam, The Netherlands, June 14-17, 2012



15. Fernàndez V, Salamero O, Espinet B, Solé F, Royo C, Navarro
A, et al. Genomic and gene expression profiling defines indo-
lent forms of mantle cell lymphoma. Cancer Res
2010;70:1408-18.

16. Martin P, Chadburn A, Christos P, Weil K, Furman RR, Ruan
J, et al. Outcome of deferred initial therapyin mantle-cell lym-
phoma. J Clin Oncol 2009;27:1209-13.

17. Eve HE, Furtado MV, Hamon MD, Rule SA. Time to treat-
ment does not influence overall survival in newly diagnosed
mantle-cell lymphoma. J Clin Oncol 2009;27:e189-90.

18. Rule SA, Poplar S, Evans PA, O’Connor SJ, Owen RG.
Indolent mantle-cell lymphoma: immunoglobulin variable
region heavy chain sequence analysis reveals evidence of dis-
ease 10 years prior to symptomatic clinical presentation. J Clin
Oncol 2011;20;29:e437-9.

19. Angelopoulou MK, Siakantariz MP, Vassilakopoulos TP,
Kontopidou FN, Rassidakis GZ, Dimopoulou MN, et al. The
splenic form of mantle cell lymphoma. Eur J Haematol
2002;68:12-21.

20. Ruchlemer R, Wotherspoon AC, Thompson JN, Swansbury
JG, Matutes E, Catovsky D. Splenectomy inmantle cell lym-
phoma with leukaemia: A comparison with chronic lympho-
cyticleukaemia. Br J Haematol 2002;118:952-8. 

21. Matutes E, Parry-Jones N, Brito-Babapulle V, Wotherspoon A,
Morilla R, Atkinson S, et al. The leukemic presentation of
mantle-cell lymphoma: Disease features and prognostic fac-
tors in 58 patients. Leuk Lymphoma 2004;45:2007-15.

22. Sachanas S, Pangalis GA, Vassilakopoulos TP, Korkolopoulou
P, Kontopidou FN, Athanasoulia M, et al. Combination of rit-
uximab with chlorambucil as first line treatment in patients
with mantle cell lymphoma: a highly effective regimen. Leuk
Lymphoma 2011;52(3):387-93.

23. Dreyling M, Polliack A, Tadmor T. Chlorambucil in indolent
mantle cell lymphoma: just another old drug for a new dis-
ease? Leuk Lymphoma 2011;52:351-2. 

24. Arber DA, Rappaport H, Weiss L. Non-Hodgkin’s lympho-
proliferative disorders involving the spleen. Mod Pathol
1997;10:18-32.

25. Farrer-Brown G, Bennett MH, Harrison CV, Millett Y, Jelliffe
AM. The diagnosis of Hodgkin’s lymphoma in surgically
excised spleens. J Clin Pathol 1972;25:294-300. 

26. Gujral S, Lad P, Subramanian PG, Shet TM, Epari S, Laskar
S, Muckaden M, Menon H, et al. Histopathological audit of
splenectomies received at a cancer hospital. Indian J Pathol
Microbiol 2011;54:487-96.

27. Mollejo M, Algara P, Mateo MS, Menárguez J, Pascual E,
Fresno MF, et al. Large B-cell lymphoma presenting in the
spleen: identification of different clinicopathologic conditions.
Am J Surg Pathol 2003;27:895-902.

28. Harris NL, Aisenberg AC, Meyer JE, Ellman L, Elman A. et
al. Diffuse large cell (histiocytic) lymphoma of the spleen.
Clinical and pathologic characteristic of cases. Cancer
1984;54:2460-7.

29. Falk S, Stutte HJ. Primary malignant lymphomas of the
spleen. A morphologic and immunohistochemical analysis of
17 cases. Cancer 1990;66:2612-9.

30. Orazi A Czader M. The Spleen. In Differential Diagnosis in
Surgical Pathology. Gattuso P, Reddy VB, David O, Spitz DJ,
Haber MH, editors. Philadelphia: Sounders Elsevier; 2009. P.
805.

31. Dogan A, Burke JS, Goteri G, Stitson RN, Wotherspoon AC,
Isaacson PG. Micronodular T-cell/histiocyte-rich large B-cell
lymphoma of the spleen: histology, immunophenotype, and
differential diagnosis. Am J Surg Pathol. 2003;27:903-11.

32. Kan E, Levy I, Benharroch D. Splenic micronodular T-
cell/histiocyte-rich large B-cell lymphoma. Ann Diagn Pathol
2008;12:290-2.

33. Kan E, Levy I, Benharroch D. Splenic micronodular T-
cell/histiocyte-rich large B-cell lymphoma: effect of prior cor-
ticosteroid therapy. Virchows Arch 2009;455:337-41.

34. Takeshita M, Sakai H, Okamura S, Oshiro Y, Higaki K,
Nakashima O, et al. Splenic large B-cell lymphoma in patients
with hepatitis C virus infection. Hum Pathol 2005;36:878-85.

35. Kashimura M, Noro M, Akikusa B, Okuhara A, Momose S,
Miura I, Kojima M, Tamaru J. Primary splenic diffuse large B-
cell lymphoma manifesting in red pulp. Virchows Arch
2008;453:501-9.

36. Morice WG, Rodriguez FJ, Hoyer JD, Kurtin PJ. Diffuse large
Bcell lymphoma with distinctive patterns of splenic and bone
marrow involvement: clinicopathologic features of two cases.
Mod Pathol 2005;18:495-502.

37. Yeh YM, Chang KC, Chen YP, Kao LY, Tsai HP, Ho CL, et al.
Large B cell lymphoma presenting initially in bone marrow,
liver and spleen: an aggressive entity associated frequently

with haemophagocytic syndrome. Histopathology 2010;57:
785-95.

38. Harris NL, Swerdlow SH, Jaffe ES, Ott G, Nathwani BN, de
Jong D, et al. Follicular Lymphoma. In: Swerdlow S, Campo
E, Harris NL, et al, eds. WHO Classification of Tumours of
Haematopoietic and Lymphoid Tissues. Lyon, France:
IARC;2008. P. 220-226.

39. Kraus M.D., Fleming M.D., Vonderhelde R.H. The spleen as a
diagnostic specimen. A review of 10 years experience in two
tertiary care institutions. Cancer 2001;91:2001-9.

40. Mollejo M, Rodriguez-Pinilla MS, Montes-Moreno S, Algara
P, Dogan A, Cigudosa JC, et al: Splenic follicular lymphoma:
clinicopathologic characteristics of a series of 32 cases. Am J
Surg Pathol 2009;33:730-8. 

41. Howard MT, Dufresne S, Swerdlow SH, Cook JR. Follicular
lymphoma of the spleen: multiparameter analysis of 16 cases.
Am J Clin Pathol 2009;131:656-62.

42. Bendandi M. Aiming at a curative strategy for follicular lym-
phoma. CA Cancer J Clin 2008;58:305-17.

43. Gaulard P, Belhadj K, Reyes F. Gammadelta T-cell lym-
phomas. Semin Hematol 2003;40:233-43. 

44. Tripodo C, Iannitto E, Florena AM, Pucillo CE, Piccaluga PP,
Franco V, Pileri SA. Gamma-delta T-cell lymphomas. Nat Rev
Clin Oncol 2009;6:707-17.

45. Ferreri AJ, Govi S, Pileri SA. Hepatosplenic gamma-delta T-
cell lymphoma. Crit Rev Oncol Hematol 2011; Oct 31. [Epub
ahead of print]

46. Ross CW, Schnitzer B, Sheldon S, Braun DK, Hanson CA.
Gamma/delta T-cell posttransplantation lymphoproliferative
disorder primarily in the spleen. Am J Clin Pathol
1994;102:310-5.

47. Kotlyar DS, Osterman MT, Diamond RH, Porter D, Blonski
WC, Wasik M, et al. A systematic review of factors that con-
tribute to hepatosplenic T-cell lymphoma in patients with
inflammatory bowel disease. Clin Gastroenterol Hepatol
2011;9:36-41.

48. Shale M, Kanfer E, Panaccione R, Ghosh S. Hepatosplenic T
cell lymphoma in inflammatory bowel disease. Gut
2008;57:1639-41. 

49. Roelandt PR, Maertens J, Vandenberghe P, Verslype C,
Roskams T, Aerts R, et al. Hepatosplenic gammadelta T-cell
lymphoma after liver transplantation: report of the first 2 cases
and review of the literature. Liver Transpl 2009;15:686-92.

50. Belhadj K, Reyes F, Farcet JP, Tilly H, Bastard C, Angonin R,
et al. Hepatosplenic gammadelta T-cell lymphoma is a rare
clinicopathologic entity with poor outcome: report on a series
of 21patients. Blood 2003;102:4261-9.

51. Falchook GS, Vega F, Dang NH, Samaniego F, Rodriguez
MA, Champlin RE, et al. Hepatosplenic gamma-delta T-cell
lymphoma: clinicopathological features and treatment. Ann
Oncol 2009;20:1080-5.

52. Weidmann E. Hepatosplenic T cell lymphoma. A review on 45
cases since the first report describing the disease as a distinct
lymphoma entity in 1990. Leukemia 2000;14:991-7.

53. Bennett M, Matutes E, Gaulard P. Hepatosplenic T cell lym-
phoma responsive to 2’-deoxycoformycin therapy. Am J
Hematol 2010;85:727-9.

54. Gaulard P, Jaffe ES, Krenaks L, Macon WR. Hepatosplenic T-
cell Lymphoma. In: Swerdlow S, Campo E, Harris NL, et al,
eds. WHO Classification of Tumours of Haematopoietic and
Lymphoid Tissues. Lyon, France: IARC;2008. P. 220-226.

55. Gumbs AA, Zain J, Neylon E, MacGregor-Cortelli B,
Patterson M, O’Connor OA. Importance of early splenectomy
in patients with hepatosplenic T-cell lymphoma and severe
thrombocytopenia. Ann Surg Oncol 2009;16:2014-7.

56. Tey SK, Marlton PV, Hawley CM, Norris D, Gill DS. Post-
transplant hepatosplenic T-cell lymphoma successfully treated
with HyperCVAD regimen. Am J Hematol 2008;83:330-3. 

57. Iannitto E, Barbera V, Quintini G, Cirrincione S, Leone M.
Hepatosplenic gammadelta T-cell lymphoma: complete
response induced by treatment with pentostatin. Br J Haematol
2002;117:995-6.

58. Domm JA, Thompson M, Kuttesch JF, Acra S, Frangoul H.
Allogeneic bone marrow transplantation for chemotherapy-
refractory hepatosplenic gammadelta T-cell lymphoma: case
report and review of the literature. J Pediatr Hematol Oncol
200;27:607-10.

59. Sakai R, Fujisawa S, Fujimaki K, Kanamori H, Ishigatsubo Y.
Long-term remission in a patient with hepatosplenic gam-
madelta T cell lymphoma after cord blood stem cell transplan-
tation following autologous peripheral blood stem cell trans-
plantation. Bone Marrow Transplant 2006;37:537-8.

60. Jaeger G, Bauer F, Brezinschek R, Beham-Schmid C,
Mannhalter C, Neumeister P. Hepatosplenic gammadelta T-

| 434 | Hematology Education: the education programme for the annual congress of the European Hematology Association | 2012; 6(1)

17th Congress of the European Hematology Association



cell lymphoma successfully treated with a combination of
alemtuzumab and cladribine. Ann Oncol 2008;19:1025-6.

61. Corazzelli G, Capobianco G, Russo F, Frigeri F, Aldinucci D,
Pinto A. Pentostatin (2’-deoxycoformycin) for the treatment of
hepatosplenic gammadelta T-cell lymphomas. Haematologica
2005;90:ECR14.

62. Mittal S, Milner BJ, Johnston PW, Culligan DJ. A case of
hepatosplenic gamma-delta T-cell lymphoma with a transient
response to fludarabine and alemtuzumab. Eur J Haematol
2006;76:531-4.

63. Schmid C, Kirkham N, Diss T, Isaacson PG. Splenic marginal
zone cell lymphoma. Am J Surg Pathol 1992;16:455-66.

64. Berger F, Felman P, Thieblemont C, Pradier T, Baseggio L,
Bryon PA, et al. Non-MALT marginal zone B-cell lym-
phomas: a description of clinical presentation and outcome in
124 patients. Blood 2000;95:1950-56.

65. Parry-Jones N, Matutes E, Gruszka-Westwood AM,
Swansbury GJ, Wotherspoon AC, Catovsky D. Prognostic fea-
tures of splenic lymphoma with villous lymphocytes: a report
on 129 patients. Br J Haematol 2003;120:759-64.

66. Thieblemont C, Felman P, Berger F, Dumontet C, Arnaud P,
Hequet O, et al. Treatment of splenic marginal zone B-cell
lymphoma: an analysis of 81 patients. Clin Lymphoma
2002;3:41-7.

67. Chacón JI, Mollejo M, Muñoz E, Algara P, Mateo M, Lopez
L, et al. Splenic marginal zone lymphoma: clinical character-
istics and prognostic factors in a series of 60 patients. Blood
2002;100:1648-54.

68. Arcaini L, Paulli M, Boveri E, Vallisa D, Bernuzzi P, Orlandi
E, et al. Splenic and nodal marginal zone lymphomas are indo-
lent disorders at high hepatitis C virus seroprevalence with
distinct presenting features but similar morphologic and phe-
notypic profiles. Cancer 2004;100:107-15.

69. Iannitto E, Ambrosetti A, Ammatuna E, Colosio M, Florena
AM, Tripodo C, et al. Splenic marginal zone lymphoma with
or without villous lymphocytes: hematologic findings and out-
comes in a series of 57 patients. Cancer 2004;101:2050-7.

70. Mazloom A, Medeiros LJ, McLaughlin PW, et al. Marginal
zone lymphomas: factors that affect the final outcome. Cancer
2010;116:4291-4298.

71. Isaacson PG, Piris MA K, Berger F, Swerdlow SH,
Thieblemont C, Pittaluga S, et al. Splenic Marginal Zone lym-
phoma. In: Swerdlow S, Campo E, Harris NL, et al, eds. WHO
Classification of Tumours of Haematopoietic and Lymphoid
Tissues. Lyon, France: IARC; 2008. P. 191-193.

72. Matutes E, Oscier D, Montalban C, Berger F, Callet-Bauchu
E, Dogan A, et al. Splenic marginal zone lymphoma proposals
for a revision of diagnostic, staging and therapeutic criteria.
Leukemia 2008;22:487-95.

73. Traverse-Glehen A, Baseggio L, Salles G, Felman P, Berger F.
Splenic marginal zone B-cell lymphoma: a distinct clinico-
pathological and molecular entity. Recent advances in ontoge-
ny and classification. Curr Opin Oncol 201;23:441-8.

74. Arcaini L, Lazzarino M, Colombo N, Burcheri S, Boveri E,
Paulli M, et al. Integruppo Italiano Linfomi. Splenic marginal
zone lymphoma: a prognostic model for clinical use. Blood
2006;107:4643-9.

75. Camacho FI, Mollejo M, Mateo MS, Algara P, Navas C,
Hernández JM, et al. Progression to large B-cell lymphoma in
splenic marginal zone lymphoma: a description of a series of
12 cases. Am J Surg Pathol 2001;25:1268-1276.

76. Dungarwalla M, Appiah-Cubi S, Kulkarni S, Saso R,
Wotherspoon A, Osuji N, et al. High-grade transformation in
splenic marginal zone lymphoma with circulating villous lym-
phocytes: the site of transformation influences response to
therapy and prognosis. Br J Haematol 2008;143:71-4.

77. Hermine O, Lefrere F, Bronowicki JP, Mariette X, Jondeau K,
Eclache-Saudreau V, et al. Regression of splenic lymphoma
with villous lymphocytes after treatment of hepatitis C virus
infection. N Engl J Med 2002;347:89-94.

78. Vallisa D, Bernuzzi P, Arcaini L, Sacchi S, Callea V, Marasca
R et al. Role of anti-hepatitis C virus (HCV) treatment in

HCV-related, low-grade, B-cell non-Hodgkin’s lymphoma: a
multicenter Italian experience. J Clin Oncol 2005;23:468-73.

79. Saadoun D, Suarez F, Lefrere F, Valensi F, Mariette X, Aouba
A, Besson C, et al. Splenic lymphoma with villous lympho-
cytes, associated with type II cryoglobulinemia and HCV
infection: a new entity? Blood 2005;105:74-6.

80. Arcaini L, Vallisa D, Merli M, Ferretti V, Ferrario A, Ferreri
AJM, et al. Hematological response to antiviral treatment in
94 patients with indolent lymphomas associated with hepatitis
C virus infection: A study of Federazione Italiana Linfomi
(FILAnn) Oncol 22;(suppl.4):Abstract 138.

81. Bolam S, Orchard J, Oscier D. Fludarabine is effective in the
treatment of splenic lymphoma with villous lymphocytes. Br J
Haematol 1997;99:158-161.

82. Lefrère F, Levy V, Francois S Delarue R, Ifrah N, Tilly H, et
al. Fludarabine therapy in patients with splenic lymphoma
with villous lymphocytes: an update. Leukemia 2004;18:
1924-5.

83. Iannitto E, Minardi V, Calvaruso G, Ammatuna E, Florena
AM, Mulè A, et al. Deoxycoformycin (pentostatin) in the
treatment of splenic marginal zone lymphoma (SMZL) with or
without villous lymphocytes. Eur J Haematol 2005;75:130-5.

84. Lefrère F, Hermine O, Francois S, Panelatti G, Valensi F,
Grosbois B, et al. Lack of efficacy of 2-chlorodeoxyadenoside
in the treatment of splenic lymphoma with villous lympho-
cytes. Leuk Lymphoma 2000;40:113-7.

85. Cervetti G, Galimberti S, Sordi E, Buda G, Orciuolo E,
Cecconi N, et al. Significant efficacy of 2-CdA with or without
rituximab in the treatment of splenic marginal zone lymphoma
(SMZL). Ann Oncol 2010;21:851-4.

86. Tsimberidou AM, Catovsky D, Schlette E O’Brien S, Wierda
WG, Kantarjian H, et al. Outcomes in patients with splenic
marginal zone lymphoma and marginal zone lymphoma treat-
ed with rituximab with or without chemotherapy or
chemotherapy alone. Cancer 2006;107:125-35.

87. Bennett M, Schechter GP. Treatment of splenic marginal zone
lymphoma: splenectomy versus rituximab. Semin Hematol
2010;47:143-7.

88. Kalpadakis C, Pangalis G, Vassilakopoulos T, Sachanas D,
Kontopidou F, Yiakoumis X, Kokoris S, et al. Treatmentos
Splenic Marginal Zone Lymphoma with rituximab monother-
apy vs splenectomy. Haematologica 2011;96(suppl 2): Abstr.
1046.

89. Iannitto E, Luminari S, Mammi C, Minardi V, Merli F, Angrilli
F, et al. Non-Pegylated Lyposomal Doxorubicin,
Cyclophosphamide, Vincristine, Prednisone and Rituximab
(R-COMP) as Initial Treatment for Patients with Splenic
Marginal Zone Lymphoma (SMZL). A GISL Study. ASH
Annual Meeting Abstracts 2007;110:1293.

90. Harrington KJ. Liposomal cancer chemotherapy: current clin-
ical applications and future prospects. Expert Opin Investig
Drugs 2001;10:1045-61.

91. Hockley SL, Giannouli S, Morilla A, Wotherspoon A, Morgan
GJ, Matutes E, et al. Insight into the molecular pathogenesis of
hairy cell leukaemia, hairy cell leukaemia variant and splenic
marginal zone lymphoma, provided by the analysis of their
IGH rearrangements and somatic hypermutation patterns. Br J
Haematol 2010;148:666-9.

92. Matutes E, Wotherspoon A, Brito-Babapulle V, Catovsky D.
The natural history and pathological features of the variant
form of hairy cell leukaemia. Leukemia 2001;15;184-6.

93. Traverse-Glehen A, Baseggio L, Bauchu EC, Morel D, Gazzo
S, French M, et al. Splenic red pulp lymphoma with numerous
basophilic villous lymphocytes: a distinct clinicopathologic
and molecular entity? Blood 2008;111:2253-60.

94. Jones G, Parry-Jones N, Wilkins B, Else M, Catovsky D.
Revised guidelines for the diagnosis and management of hairy
cell leukaemia and hairy cell leukaemia variant. Br J Haematol
2012;156:186-95.

95. Arons E, Suntum T, Stetler-Stevenson M, Kreitman RJ. VH4-
34+ hairy cell leukemia, a new variant with poor prognosis
despite standard therapy. Blood 2009;114:4687-95.

Hematology Education: the education programme for the annual congress of the European Hematology Association | 2012; 6(1) | 435 |

Amsterdam, The Netherlands, June 14-17, 2012




