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Background
Cases of mantle cell lymphoma with indolent behavior have been reported, but are poorly
identified by current clinical risk models. Early studies found peripheral blood involvement to
be an adverse prognostic factor; however, cases of a seemingly indolent variant of mantle cell
lymphoma, characterized by peripheral blood involvement and minimal nodal disease, have
been incompletely described, particularly with regard to bone marrow findings. We report a
series of leukemic phase mantle cell lymphomas with a non-progressive or slowly progressive
course.

Design and Methods
Cases presenting with mantle cell lymphoma limited to the peripheral blood/bone marrow
from 2000-2010 were identified. Diagnoses were established by morphology, flow cytometric
analysis and requisite evidence of IGH-CCND1@ by fluorescence in-situ hybridization or
t(11;14)(q13;q32) by cytogenetics. Patients with lymphadenopathy, splenomegaly and gastroin-
testinal symptomatology were excluded.  

Results
Patients (n=8, median age 60.5 years) were asymptomatic with mild lymphocytosis (8.7¥109/L;
range, 4.5-14.2¥109/L) and cytology typical of mantle cell lymphoma. Flow cytometric analysis
showed that all expressed CD5, CD19, CD20, variable CD23, and a striking kappa
immunoglobulin light chain restriction (7/8 cases). Bone marrow biopsy at diagnosis showed
interstitial single or small lymphoid aggregates with similar patterns of CD20 and cyclin D1
immunostaining which were not readily discernable by hematoxylin and eosin stain. SOX11
was negative (4/5) or only weakly expressed (1/5). The median follow-up was 27 months
(range, 5-109 months) and all patients, but one, are alive with no clinical evidence of disease.
The prevalence of indolent mantle cell lymphoma presenting only with lymphocytosis, among
all mantle cell lymphomas diagnosed during the same period, was 3%. 

Conclusions
Leukemic mantle cell lymphoma limited to blood and bone marrow is an indolent variant char-
acterized by mild-moderate lymphocytosis, interstitial low-level bone marrow involvement,
simple karyotype, kappa light chain expression, cyclin D1 expression with lack of SOX11, and
slow or absent clinical progression. Some cases may represent a mantle cell lymphoma coun-
terpart to chronic lymphocytic leukemia – phenotype monoclonal B-cell lymphocytosis.
Recognition of this variant could inform treatment decisions and possibly avoid unnecessary
treatment.
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Introduction

Mantle cell lymphoma (MCL) accounts for approximately
6% of cases of non-Hodgkin’s lymphoma.1 It characteristi-
cally occurs in middle-aged to older adults with the median
age at presentation being 60 years; there is a male predomi-
nance. Patients usually present with lymphadenopathy and
advanced stage disease. Hepatosplenomegaly and involve-
ment of other extranodal sites is common. MCL is generally
considered to be an incurable disease, with the median sur-
vival of affected patients being 3-5 years.2 The hallmark
genetic abnormality is the t(11;14)(q13;q32) leading to over-
expression of cyclin D1. This leads to dysregulation of the
cell cycle and, combined with chromosomal instability and
activation of cell survival mechanisms, contributes to the
pathogenesis of MCL.3
Recently, it has been recognized that the clinical behav-

ior of MCL is heterogeneous, and that the disease course is
particularly indolent in some patients. Case reports of
patients with lymphadenopathy and minimal involvement
by MCL document prolonged survival even without thera-
py.4,5 Indeed, selected asymptomatic patients may be man-
aged expectantly, without risk of worsening their long-
term prognosis.7 There is immunological and genomic evi-
dence that two distinct subgroups of mantle cell leukemia
exist with different clinical courses (aggressive versus indo-
lent clinical behavior).8,9 Subsequent studies identified
MCL patients with non-nodal disease and mutated IGHV
genes who had a good prognosis.10 These patients often
presented with blood involvement and varying lympho-
cyte count (ranging from normal to markedly elevated),
variable CD5 expression, and splenomegaly. However,
such cases remain incompletely characterized, especially
with regard to bone marrow findings.
We report a retrospective analysis of patients with indo-

lent MCL presenting with lymphocytosis but lacking lym-
phadenopathy, splenomegaly, or evidence of gastrointesti-
nal or splenic involvement and, on the basis of our findings,
discuss the concept of a MCL-type of monoclonal B-cell
lymphocytosis.

Design and Methods

Patients
The Institutional Review Boards of the Cleveland Clinic

(Cleveland, OH, USA) and the Cross Cancer Institute (Edmonton,
Alberta, Canada) granted approval for this study before its initia-
tion. Cases of incidental leukemic MCL discovered at the
Cleveland Clinic  and Cross Cancer Institute between January
2000 and December 2010 were retrospectively identified by initial-
ly using a search for patients with CD5+ lymphoproliferative disor-
ders characterized as MCL at presentation. The diagnoses were
established by peripheral blood morphology review, flow cytome-
try, and cytogenetic and/or fluorescence in situ hybridization (FISH)
analysis confirming a t(11;14)(q13;q32) or IGH@/CCND1. Patients
with lymphadenopathy, gastrointestinal involvement or splenic
involvement were excluded. Routine endoscopic staging examina-
tion was not performed on all eight patients, so we cannot exclude
subclinical gastrointestinal involvement in all patients. In order to
estimate the prevalence of pure leukemic and non-nodal indolent
MCL at Cleveland Clinic, a companion search was performed to
identify additional cases of low-stage disease that may have been
initially excluded by specifically searching for non-nodal patients
with t(11:14) lymphocytosis who may have additionally had gas-

trointestinal or splenic involvement (thus meeting criteria for non-
nodal MCL as described by Orchard et al.).10 The results of this
search are described in the body of the article. Bone marrow biop-
sies performed at the time of diagnosis were reviewed, if available.
A chart review was performed to collect the patients’ clinical char-
acteristics, follow-up, and laboratory values.

Immunohistochemistry
For selected cases, formalin-fixed, paraffin-embedded tissues

from available diagnostic bone marrow trephine biopsies were
characterized at the time of diagnosis by immunohistochemistry
using the following antibodies: L26-CD20 (Dako, Carpinteria, CA,
USA), 2GV6-CD3 (Ventana Medical Systems, Tucson, AZ, USA),
4C7-CD5 (Biogenex, San Ramon, CA, USA), and SP4-cyclin D1
(Thermo Scientific, Waltham, MA, USA). Stains were performed
on an automated stainer using heat induced epitope retrieval (CC1
standard, Ventana Benchmark) and 3,3'-diaminobenzidine detec-
tion (DAB, Ventana). Double-labeling immunohistochemistry was
performed using an antibody cocktail for L26-CD20 (1:100 dilu-
tion) and rabbit polyclonal-SOX11 (Sigma, St. Louis, MO, USA;
Lot#B33103 1:50 dilution) using DAB detection for CD20 and fast
red for detection of SOX11 (Ventana). SOX11 protein expression
was identified as strong nuclear staining in the lymphocytes as
originally described.9

Flow cytometry
Flow cytometric immunophenotyping was performed as part of

the diagnostic work-up using standard methods on a FACSCalibur
(before July 2007) or a FACSCanto instrument (after July 2007; BD
Bioscience, San Jose, CA, USA) using antibodies to: (i) CD3, CD4,
CD5, CD8, CD10, CD13, CD19, CD20, CD23, CD45, FMC7,
CD79b, CD16/56 and kappa/lambda light chains (4-color panel)
and (ii) CD2, CD3, CD4, CD5, CD7, CD8, CD10, CD13,
CD16/56, CD19, CD20, CD23, CD45, CD79b, CD123, FMC7
and kappa/lambda light chains (6-color panel). CD38 was per-
formed for three patients. All antibodies were directly conjugated
to fluorescein isothiocyanate (FITC), phycoerythrin (PE), peridinin
chlorophyll protein complex (PerCP), PerCP-cyanine-5.5 (PerCP-
Cy5.5), PE-cyanine 7 (PE-Cy7), allophycocyanin (APC), or APC-
Cy7 (all from BD Biosciences).  

Karyotyping   
Conventional chromosome analysis was performed using G-

banded metaphases obtained from stimulated bone marrow cul-
tures according to standard cytogenetic protocols in three bone
marrow biopsies taken at diagnosis and on one biopsy performed
several years after therapy had been initiated. The karyotypes are
described according to the International System for Human
Cytogenetic Nomenclature (ISCN). FISH analysis was performed
on either cell suspensions from peripheral blood at the time of
diagnosis or on paraffin-embedded tissue blocks using a dual color
fusion FISH probe set for 11q13 (Vysis LSI CCND1) and 14q32
(Vysis LSI IGH) intended to detect the reciprocal translocation
(Abbott, Abbott Park, IL, USA) using methods previously
described.11 The cut-off for positive CCND1/IGH FISH was the
presence of fusion signal in 10% of cells, based on laboratory
established thresholds.  

Results

Clinical features
Six patients from Cleveland Clinic had isolated

leukemic MCL (with or without bone marrow involve-
ment) without overt tissue involvement (nodal, splenic, or
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gastrointestinal). Search results from Cross Cancer
Institute yielded an additional two cases who met these
criteria. Thus a total of eight patients  (5 males, 3 females)
with a median age of 60.5 years (range, 48-77 years) were
discovered to have mild to moderate absolute lymphocy-
tosis with features of mantle cell leukemia and formed the
basis of this study. The white blood cell counts were nor-
mal to mildly elevated (median, 14.2¥109/L; range, 7.0 -
18.6¥109/L). The median lymphocyte count was
8.7¥109/L (range, 4.5-14.2¥109/L). All patients were
asymptomatic at the time of presentation.  Splenomegaly
and lymphadenopathy were not present on computed
tomography scans or detectable by palpation at the time
of diagnosis in any of the patients. The ECOG perform-
ance status was 0 for all patients and the lactate dehydro-
genase concentration was minimally elevated in two
patients (225 U/L and 246 U/L; upper limit of normal =
220 U/L). Red cell indices and hemoglobin (Hb) were nor-
mal in all patients with the exception of one who had
macrocytic anemia, attributable to alcohol abuse and
poor nutrition (Hb median, 14.2 g/dL; range, 8.5-16.1
g/dL). Platelet counts were normal in seven of the eight
cases at presentation (median, 214¥109/L; range, 113 -
262¥109/L). One patient was mildly thrombocytopenic.
The basic clinical and laboratory features of the patients
are shown in Table 1.

Pathological features
The morphology of circulating lymphoma cells was

classified according to the French-American-British crite-
ria.12 The peripheral blood smears demonstrated the pres-
ence of atypical small-to-medium-size lymphocytes with
high nuclear:cytoplasmic ratios, slight nuclear clefts or
irregularities and hyperchromatic condensed chromatin in
the majority of cases (classic type). Two cases showed
small-cell (chronic lymphocytic leukemia-like) morpholo-
gy.  One patient had prolymphocytic cells (Figure 1D). 
Bone marrow biopsy was performed at diagnosis in six

of the eight cases. Routine hematoxylin and eosin-stained
sections of the trephine biopsy showed normocellular
bone marrow with trilineage hematopoiesis in all cases.
Biopsies were also evaluated by immunohistochemistry

for CD3, CD20, CD5, and cyclinD1. The five cases with
no obvious infiltrates on hematoxylin and eosin-stained
sections showed interstitial involvement by scattered lym-
phocytes, singly or in small clusters, with similar patterns
of CD20 and cyclinD1 immunostaining, estimated at 1-
5% of bone marrow cellularity (Figure 2). The pattern of
involvement in the remaining case was small interstitial
aggregates of CD20+/cyclinD1+ lymphocytes which con-
stituted 10% or less of total cellularity (Table 2, Figure 2).  
Because of recent data showing decreased SOX11

expression in indolent MCL,13 CD20 and SOX11 double
immunolabeling was performed in five of the six cases
with isolated peripheral blood or bone marrow involve-
ment and showed that four cases lacked concomitant
expression of SOX11. The one case which was positive
showed nuclear reactivity in a minority (20%) of CD20+ B
cells. For comparison, we investigated the expression of
SOX11 by immunohistochemistry in a series of 37 con-
ventional nodal MCL and found strong nuclear expression
(in more than 50% of tumor cells) in 91% of cases. Thus,
considering levels above 20% as positive, the expression
of SOX11 is significantly lower in cases of indolent
leukemic MCL than in typical nodal MCL (P<0.00001,
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Table 1. Clinical features of indolent mantle cell leukemia at presenta-
tion in patients (n=8) selected without nodal disease.

Age, median (range); sex 60.5 (48-77 yrs); 5 male, 3 female
White blood cell count 14.2¥109/L (7.0-18.6¥109/L)
median (range)
Absolute lymphocyte count 8.7¥109/L (4.5-14.2¥109/L)
median (range)
ECOG performance status 0
Lactate dehydrogenase Normal (n=6); Minimally elevated (n=2)

(225 U/L and 246 U/L, upper limit 220 U/L)
Hemoglobin level 14.2 g/dL ( 8.5-16.1 g/dL)
median (range)
Platelet count median (range) 214¥109/L, (113-262¥109/L)

ECOG: Eastern Cooperative Oncology Group performance status  

Figure 1. Spectrum of peripheral blood mor-
phologies. (A-B) Classic type with high
nuclear:cytoplasmic ratios, slight nuclear
clefts or irregularities and hyperchromatic
condensed chromatin. (C) Small cell or chron-
ic lymphocytic leukemia-like morphology. (D)
One case had pro-lymphocytic morphology.
Wright’s stain, Olympus BX50F4, oil immer-
sion, magnification x 1000 A-C, magnification
x 500, D; colors corrected after acquisition
with Adobe photoshop.



Fisher’s exact test) (Table 2). All patients had evidence of
IGH@-CCND1 translocation by FISH or conventional
cytogenetics, or both. The three patients who underwent
conventional karyotyping at diagnosis showed a simple

karyotype with isolated t(11;14)(q13;q32). The cytogenet-
ic analysis in patient n.3 was performed 8 years after diag-
nosis and the patient was found to have a complex kary-
otype in addition to t(11;14)(q13;q32) (Table 2).
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Figure 2. The predominant
bone marrow pattern of
involvement for indolent man-
tle cell leukemia patients. No
infiltrates are readily discern-
able on hematoxylin-eosin stain
(A, D) (Olympus BX50F4, mag-
nification x 200, colors correct-
ed after acquisition with Adobe
photoshop), but immunostain-
ing showed interstitial involve-
ment by scattered single lym-
phocytes with a similar pat-
terns of CD20 (B, E) and
cyclinD1 (C, F) immunostaining,
estimated at 1% of bone mar-
row cellularity (magnification x
200-1000, Discovery, Ventana
Medical Systems). Patient n. 4
(G) had small interstitial lym-
phoid aggregates with numer-
ous cyclinD1–positive lympho-
cytes (Olympus BX50F4, mag-
nification x 200, Discovery,
Ventana Medical Systems).
Double immunolabeling for
CD20/SOX11 (H) shows posi-
tive co-expression of SOX11
(red nuclear stain) at a low
level in approximately 10% of B
cells indicated by CD20+ brown
cytoplasmic staining (Olympus
BX50F4, magnification x 400).

Table 2. Pathological features of indolent leukemic variant MCL: Peripheral blood and bone marrow.
Patient CD5 CD19 CD20 CD23 CD79b FMC7 Light chain Genetics Bone marrow SOX11

1 + + + bright + subset + + kappa bright 46,XY,t(11;14) 1% single Negative
(q13;q32) cell interstitial

2 + + + bright + subset + + kappa bright N/A; +FISH Not performed N/A
3 + + + bright + + + kappa bright Complex karyotype* Not performed Negative

with t(11;14)(q13;q32); at diagnosis**
+FISH

4 + + + bright _ + + absent N/A; +FISH 10% scattered Low (20% 
interstitial aggregates of B-cells)

5 + + + + + + kappa 46,XX,t(11;14) 1% single cell Negative
(q13;q32) interstitial

6 + + + bright + subset + + kappa bright 46,XX,t(11;14) 5% scattered Negative
(q13;q32) interstitial clusters

7 + + + _ + + kappa N/A; +FISH 5% scattered N/A
interstitial clusters

8 + + + _ + + kappa N/A; +FISH 1% single cell interstitial N/A
FISH: fluorescence in situ hybridization for t(11;14)(q13,q32); N/A: not applicable. *complex karyotype detected 105 months after diagnosis: 43-36,XX,-X[4],del(1)(q25)[5],
add(2)(p13)[12],add(6)(q13)[2]add(8)(p23)[15],t(11;14)(q13:q32)[16],-13[10],der(13)t(13;17)(p11.2;q21)[6],t15[3],-17[12],add(20)(q11.2)[3],t21[5],add(22)(p11.2)
[16],+mar1[5],+mar2[6],+1-5mar[cp17]/46,XX[3]. **Bone marrow biopsy was performed after a dramatic response to a chemotherapeutic regimen and showed no residual dis-
ease.  Bone marrow biopsy was repeated 105 months after diagnosis (relapsed) and lymphoma cells were negative for SOX11.



Flow cytometry of the peripheral blood was conducted
in all cases. The median absolute abnormal B-cell count at
diagnosis was 6.351¥109/L (range, 1.072-12.780¥109/L). In
all cases the B-lymphocytes expressed CD5, CD19, CD20
(bright), CD79b and FMC7. CD22 was expressed in all
three patients in whom it was examined. CD38 was neg-
ative (<20%) in the three patients for whom data were
available. CD23 expression was examined in all eight
patients and showed at least a subset of positive cells
(>20% of cells) in five cases (63%). Strikingly, seven of
eight cases demonstrated kappa monotypic surface
immunoglobulin light chain with the remaining case lack-
ing detectable surface light chain expression (Table 2).

Clinical follow-up 
Details of the patients’ clinical follow-up are shown in

Table 3. The median follow-up for all patients was 27
months, while that of the seven survivors was 26 months
(range, 5-89 months) (Table 3). All survivors are alive with
no evidence of overt disease (i.e. currently lacking lym-
phadenopathy or splenomegaly) and with stable lympho-
cytosis. In our follow-up, we estimated lymphocyte dou-
bling time as the number of months from the first discov-
ered lymphocytosis to the first documented doubling of
the absolute lymphocyte count. Five patients doubled
their counts over a median of 18 months (range, 6-24
months). The remaining three patients have been fol-
lowed for 5, 26 and 89 months without a doubling of their
count.  
Two patients required treatment. Treatment was initiat-

ed for patient #3 at 26 months because of rising peripheral
lymphocyte counts. Multiple chemotherapeutic regimens,
including rituximab, were used over the course of approx-
imately 6 years with the longest observed remission of 5
years. However, the patient ultimately died of disease
after 109 months. Single agent rituximab (8 cycles) was
initiated for patient n. 2 at 30 months because of rising
lymphocyte counts as well as fatigue and night sweats.
This patient responded to therapy, was alive and well at
89 months, with minimal absolute lymphocytosis, no
symptoms and no adenopathy or splenomegaly. Of note,
this patient was characterized as having prolymphocyte-
like MCL morphology.

Estimated incidence of indolent leukemic mantle 
cell lymphoma and comparison with other non-nodal
mantle cell lymphomas 
During the period in which the six cases of indolent

leukemic MCL were identified at Cleveland Clinic, a total
of 207 new cases of MCL were retrospectively identified
(allowing an estimation of the prevalence of indolent, iso-
lated leukemic MCL of 3%). To understand the distribu-
tion of indolent MCL disease at Cleveland Clinic, we
found only two patients with non-nodal MCL (as defined
by Orchard et al.)10 in this group of 207 cases. Neither
patient had lymphocytosis at the time of presentation. One
patient presented with leukopenia and splenomegaly and
underwent elective splenectomy approximately 18 months
after diagnosis. The spleen showed involvement by MCL,
which was also present in low levels in the peripheral
blood and in small non-paratrabecular aggregates in the
bone marrow. This female patient delayed chemotherapy
for 24 months but then went on to develop a rapidly pro-
gressive, therapy-resistant disease requiring hematopoietic
progenitor cell transplantation and ultimately died due to
disease at 101 months. SOX11 expression, determined by
immunohistochemistry, was strongly positive in the
splenectomy specimen. The second patient had gastroin-
testinal involvement, discovered incidentally by routine
colonoscopy with polypectomy. He had low-level bone
marrow involvement but lacked peripheral blood, lymph
node and/or splenic involvement and has been followed
for 46 months without disease progression and on no ther-
apy. This patient showed strong SOX11 expression, by
immunohistochemistry, in the polypectomy specimens.

Discussion

MCL is considered a lymphoma with a moderately
aggressive behavior and affected individuals have a medi-
an survival of only 3-5 years.2 Peripheral blood involve-
ment in MCL is variable but common, depends on initial
staging techniques applied, and is reported to occur in 13-
92% of patients with newly diagnosed nodal disease.15-18
Early studies found that leukemic involvement was asso-
ciated with aggressive disease and a poor prognosis;13-19
however, a growing body of research has identified
patients with an indolent form of MCL with relatively
long survival even without therapy.4-5,7,9-10 Features that
may identify these patients include non-nodal disease and
a lack of clinical symptoms.6,10 Detailed pathological fea-
tures and bone marrow findings in these indolent MCL
patients are lacking. We report our experience with eight
patients with isolated lymphocytosis due to MCL cells
and describe their immunophenotype and pattern of bone
marrow involvement.
The median age in our series and slight male predomi-

nance of these patients with isolated lymphocytosis are
similar to those seen in MCL in general.15 All patients
except one were alive without clinical evidence of disease
progression at 26 months (median follow-up of surviving
patients). All examined patients had subtle, low-level
bone marrow involvement. Thus, these patients are a
cohort with indolent MCL presenting with incidentally
discovered systemic low tumor burden disease. In recent
years, it has been recognized that despite the generally
observed poor prognosis of MCL, a subset of patients
may have  indolent disease and a long survival. The fea-
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Table 3. Follow-up data. 
Patient Time to treatment Therapeutic Length of Status

(months) agent(s) follow-up (months)

1 N/A N/A 89 AWEP
2 30 rituximab 89 AWEP
3 26 multiple therapies* 109 DOD
4 N/A N/A 5 AWEP
5 N/A N/A 26 AWEP
6 N/A N/A 28 AWEP
7 N/A N/A 10 AWEP
8 N/A N/A 19 AWEP
N/A: not applicable, AWEP: alive without evidence of progression, DOD: died of disease.
*Separate regimens/ time course: 1/2003 chorambucil = minimal response; 12/2003
cyclophosphamide + vincristine+prednisone = no response; 01/2004 fludarabine +
cyclophosphamide + rasburicase = dramatic response; 4/2009 pentostatin + cyclophos-
phamide + rituximab = no response, followed by bortezomib = no response, followed by
bendamustine + rituximab = minimal response, followed by rituximab = moderate
response; 01/2010 velcade = no response; 02/2010 alemtuzumab = no response;
03/2010 temsirolimus + prednisone = minimal to no response. 



tures of our cohort resemble those of a prior series of
cases of non-nodal MCL.10 In that study, the male:female
ratio was 2.0 and the mean age of the patients was 65
years. However, in contrast to our patients, the majority
of those patients (75%) had splenomegaly and/or gas-
trointestinal involvement at presentation. Such patients
were excluded from our series. A feature noted by the
investigators was somatic hypermutation of the IGVH
genes, reported in chronic lymphocytic leukemia to por-
tend a favorable prognosis.21 We did not have sufficient
samples to perform this analysis.  
Another series of indolent non-nodal, leukemic MCL,

characterized by hypermutated IGVH genes and a non-
complex karyotype, has also been reported.9 Again,
splenomegaly or gastrointestinal involvement was com-
mon.  
In an effort to characterize this specific and unique sub-

set of leukemic MCL, we searched for additional cases at
Cleveland Clinic which might have been excluded due to
splenomegaly or gastrointestinal involvement. Additional
cases were identified by searching for all non-nodal cases
as a surrogate for indolent disease as done by Orchard et
al.10 Two additional cases (comparison group) were iden-
tified using this search parameter. Thus, it appears the pre-
dominant “indolent” MCL patient population seen at our
center consists of patients with a mild leukemic presenta-
tion lacking splenomegaly and gastrointestinal involve-
ment, contrasting with the previously described patients
with indolent MCL.9 This may reflect the consolidated
nature and integrated (bone marrow, blood and tissue) use
of flow cytometry within the hematopathology service at
our institutions. 
Studies of SOX11 in MCL have suggested a complex

role for this transcription factor.  SOX11 is aberrantly
expressed in several hematologic malignancies including
MCL, but the exact molecular mechanism responsible for
its up-regulation and/or pathogenic function is unclear.
Functional data have identified a subset of SOX11-respon-
sive genes in MCL cell lines22 and have demonstrated a
possible tumor suppressor role for SOX11 in MCL.23  Wang
and colleagues demonstrated shorter survival in 5/53
patients with SOX11 cytoplasmic protein expression com-
pared to 48/53 with SOX11 nuclear protein expression.24
Consistent with other reports that stated that 78-93% of
cases are positive, we found that the great majority (91%)
of nodal MCL cases express SOX11; however, in our
cohort of indolent leukemic MCL cases only one of five
showed low-level positivity.9,11,21,25 This was statistically
different from typical nodal MCL. Interestingly, gene
expression analysis identified a set of genes that may be
useful in identifying indolent MCL cases. In particular,
SOX11 may be an important biomarker, as SOX11-nega-
tive tumors tended to be non-nodal with better survival.9
Our findings are more in keeping with those of the study
by Fernandez et al., who showed a favorable outcome in
SOX11-negative cases.9 These data further support SOX11
as a potential prognostic biomarker in MCL assessable by
immunohistochemistry. While we cannot fully reconcile
our data with a putative tumor suppressor role for SOX11,
one may speculate that in experimental systems and cell
lines non-physiological high levels of SOX11 expression
might act in an anti-proliferative fashion. However, at
more physiological levels in mature cells, SOX11 is not a
primary driver of a malignant phenotype and a low level
or lack of expression as a favorable marker might be an

epiphenomenon, albeit a useful one for recognizing the
favorable phenotype.
Patterns of bone marrow involvement in stage IV con-

ventional MCL are quite variable but are usually apparent
on routine histopathology with hematoxylin and eosin
staining.  Non-paratrabecular aggregates are seen more
commonly than diffuse or paratrabecular infiltrates.15,17,26
Bone marrow involvement in cases categorized as indo-
lent-behavior MCL is reportedly common (76-92%.)7,9 The
pattern has not been well characterized but appears to
have no prognostic relevance.24 Bone marrow findings
have not been described in the type of patients with
leukemic, non-nodal disease who are presented here. We
show that there is uniformly low tumor burden in the
marrow with sparsely distributed interstitial single cyclin
D1+ lymphocytes or, uncommonly, subtle interstitial
aggregates, representing less than 5% of cellularity. This
low tumor burden is in keeping with the generally indo-
lent nature of the disease course.
Lack of CD5 expression has been reported in a small

subset of patients with indolent disease, all of whom had
associated tissue (nodal) involvement.4,5,10 We found CD5
expression in all cases, accompanied by CD19, CD20
(bright), FMC7 and CD79b. CD38 expression has been
shown to predict lymph node involvement in MCL in that
it is less often positive in patients who lack lym-
phadenopathy,10 and was negative in all of our patients
with available data (n=3). While flow cytometry data for a
prior series have been reported,10 immunoglobulin light
chain usage has not been described. As opposed to the
typical lambda predominance seen in MCL, we found a
striking kappa light chain predominance in our series (7 of
8, with the eighth case being negative for surface
immunoglobulin). While this appears to be a near uniform
feature in these leukemic, non-nodal, clinically indolent
cases, we are uncertain as to the underlying biology that
would select for kappa over lambda light chains. Whether
this reflects an antigen-driven preference is also uncertain.
Further analysis of the IGH@ V gene usage may shed light
on this.
From a practical standpoint, clinical prognostic systems

such as the International Prognostic Index have repeatedly
shown limitations when applied to MCL. For this reason,
the Mantle Cell International Prognostic Index (MIPI)27
was developed. Among our cohort, five of the eight
patients would be categorized as intermediate- to high-
risk, with an expected median survival of 29 to 51 months.
However, application of the MIPI to this subtype of dis-
ease is probably not appropriate though our follow-up
time is relatively short. Whether the lymphocyte doubling
time is useful for monitoring patients is also not known.
Interestingly, doubling of the lymphocyte count has not
occurred in three of eight patients, in the absence of treat-
ment, and this may be a relevant prognostic marker. 
Recently, it was demonstrated that some healthy indi-

viduals (up to 7%) harbor very low (10-7) levels of mono-
clonal B cells with an IGH@-CCND1 fusion.28 These cells
may remain stable or increase over time but do not
progress to overt MCL, despite the presence of genetic
features such as IGHV gene usage and fusion breakpoints
that are similar or identical to those in MCL. Thus, one
might also consider applying the concept of screening and
clinical MCL-type monoclonal B-cell lymphocytosis
(MBL) to at least some of our cases, as has been proposed
for chronic lymphocytic leukemia-type MBL. In fact,
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patient n. 1 might be considered as having an MCL-type
MBL since this patient had a relatively low monoclonal B-
cell count (<5.0¥109/L) persistent for over 7 years without
evidence of progression. Of course current definitions
would preclude these cases from being considered as MBL
since an IGH@-CCND1 translocation was present.
However, it is interesting to consider that, since analysis
for IGH@-CCND1 is not routine in the normal course of
work-up for MBL (mainly for technical reasons of low
level involvement), some cases of previously described
MBL might indeed be cases of indolent leukemic MCL.  
In summary, we report an indolent leukemic variant of

MCL that can be recognized based on the constellation of
incidentally discovered lymphocytosis with MCL periph-
eral blood morphology, lack of lymphadenopathy and
hepatosplenomegaly, low level (usually <5%) interstitial

bone marrow involvement, kappa light chain restriction,
lack of SOX11 expression, and a simple karyotype. The
outcome appears quite favorable within the limits of our
current follow-up, and awareness of this variant will allow
future characterization of such cases and avoid over-treat-
ment of such patients.
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