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Mantle cell lymphoma (MCL) is recognized as a well-defined B cell
neoplasm characterized by overexpression of cyclin D1 (CCND1),
with ‘‘classical’’ and ‘‘aggressive’’ variant subtypes. A small-cell
variant of MCL (small-MCL), resembling small lymphocytic lym-
phoma ⁄ chronic lymphocytic lymphoma (CLL ⁄ SLL), has been added
to the World Health Organization classification. However, to the
best of our knowledge, there have been no studies focusing on
this neoplasm. In the present study, we analyzed 15 cases of
CCND1-positive small-MCL, including immunohistochemical analy-
sis of Ki-67 and CCND1 expression, and compared our findings
with those of 151 cases of classical MCL. Morphologically, most
small-MCL showed a diffuse growth pattern (76.9%), whereas oth-
ers featured a very thin mantle zone pattern resembling a reactive
follicle (23.1%). Bone marrow involvement and splenomegaly
occurred significantly more frequently in small-MCL than in classi-
cal MCL (P < 0.05). Ki-67 expression in small-MCL was lower than
in classical MCL (mean [±2 SD] 12.5 ± 17.3% and 25.2 ± 25.5%,
respectively; P < 0.001), but there was no significant difference in
CCND1 expression (P = 0.2445). The 5-year survival rate in small-
MCL was 83.3%. Although there was no significant difference in
outcome between small-MCL and classical MCL (P = 0.287), only
one small-MCL patient died of the disease. Thus, small-MCL consti-
tutes a specific subset of indolent lymphoma with distinguishing
features, possibly making a major contribution to the accuracy of
therapeutic decisions. In addition, clinicians should be aware of
the possible presence of small-MCL to avoid making a misdiagno-
sis of follicular hyperplasia or CLL ⁄ SLL. (Cancer Sci 2011; 102: 1734–
1741)

T he pathological category of low-grade B cell non-Hodg-
kin’s lymphoma (NHL) basically indicates mature B cell

neoplasms with small to medium-sized cells, such as follicular
lymphoma (FL), marginal zone lymphoma (MZL), B cell
chronic lymphocytic leukemia ⁄ small lymphocytic lymphoma
(B-CLL ⁄ SLL), and mantle cell lymphoma (MCL). Although
most of these neoplasms usually have an indolent clinical
course, MCL is considered to be more aggressive and incurable
than the others.(1,2) The median overall survival of MCL patients
is only 3–5 years with the use of conventional chemotherapies,
and adding rituximab has not improved the outcome.(1–3)

Accordingly, the use of as intensive chemotherapy as possible is
currently considered for any patients diagnosed with MCL.(4,5)

Conversely, the existence of a specific subset of MCL patients
with an indolent clinical course and long survival >5 years has
been established beyond any doubt.(6–10)

Because virtually all cases feature cyclin-D1 (CCND1) over-
expression resulting from t(11;14)(q13;q32), MCL is a relatively
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well-defined lymphoma. The classical variant, which usually
shows a nodular and ⁄ or diffuse growth pattern of atypical med-
ium-sized B cells, is the most frequent, with the blastoid or pleo-
morphic (aggressive) variant, which has a median overall
survival of <2 years, considered one of the worst types of
NHL.(11–16)

As reported previously, the immunohistochemically estimated
proliferation index (PI) for Ki-67 is a stronger prognostic factor
for MCL than the international prognostic index (IPI).(17,18) In
addition, we have shown previously that MCL has three mor-
phological evolutionary forms, classical, intermediate, and
aggressive, which occur along with increases in the labeling
index for CCND1 and Ki-67.(19) Thus, MCL has a variety of
clinical manifestations, with a broad spectrum of PI,(17–19) and
recently the importance of morphological variants has received
growing recognition.(13–16,20)

The World Health Organization (WHO) classification(11,12)

includes definitions of two additional variants, namely small-cell
and marginal zone-like MCL. Many studies have included
small-MCL as part of the classical variant, because it reportedly
accounts for only 3.6–9.8% of all MCL.(16,19,21) Rosenwald
et al.(21) reported that patients with small-MCL had the lowest
expression of the proliferation gene signature and the longest
survival compared with patients with other variants. These find-
ings suggest that small-MCL may be an indolent lymphoma.
However, to the best of our knowledge, there have been no stud-
ies reported that have focused on this neoplasm.

In the present study, combined clinicopathologic and immu-
nophenotypic analyses were performed for a series of 15 cases
of small-MCL. To clarify the clinical and biological features of
this disease, an immunohistochemical analysis of Ki-67 and
CCND1 expression was included and compared with expression
of these markers in patients with the classical variant of MCL
cases. In addition, an immunohistochemical investigation of
Sox11 expression was undertaken, which has been reported to
be a highly specific marker for both CCND1-positive and -nega-
tive MCL.(22)

Materials and Methods

Patient population, initial diagnosis, and clinical information.
In all, 15 patients with CCND1-positive small-MCL, diagnosed
between 1981 and 2010 at the Departments of Pathology at Kur-
ume University (Fukuoka, Japan), Nagoya University (Aichi,
Japan), and Okayama University (Okayama, Japan), were
included in the present study. Informed consent was provided
doi: 10.1111/j.1349-7006.2011.01988.x
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according to the Declaration of Helsinki. For comparison of
characteristics in small-MCL, 151 cases of classical MCL used
in a previous study were selected;(19) in addition, to clarify the
clinicopathologic characteristics of cases of classical MCL, 44
aggressive MCL cases from the same study were included.(19)

The diagnostic materials available for examination comprised
six lymph nodes and nine extranodal sites (two from the stom-
ach, one each from the colon, pharynx, spleen, small intestine,
tonsil, and bone marrow, and one peripheral blood smear). Tis-
sues were routinely fixed in buffered formalin and embedded in
paraffin. To determine the morphologic features of all cases,
samples were stained with hematoxylin–eosin (H&E) to assess
cytological features and growth patterns. Diagnoses were made
independently by three of the authors (K.O., S.N., and T.Y.). If
there were differences of opinion among the authors, the cases
were discussed until a consensus was reached on a multihead
microscope.

After exclusion of cases with classical or aggressive morphol-
ogy of MCL, the diagnosis of small-MCL was supported by a
combination of cytologic and immunophenotypic features. A
small-MCL has round or oval small nuclei with dense nuclear
chromatin and resembles CLL ⁄ SLL, implying that it is difficult
to distinguish between them without following immunopheno-
typic studies. Namely, small-MCL is positive for CD20, CD5,
and CCND1, as shown by immunohistochemistry or flow
cytometry used to determine the origin of the mantle cells. Basi-
cally, in the present study cases with well-defined nodular com-
ponents and clear reactive germinal centers were classified as
‘‘MZ-pattern’’. Classical MCL consists of medium-sized atypi-
cal lymphoid cells with slightly or markedly irregular nuclear
contours, thus closely resembling centrocytes. The term
‘‘aggressive MCL’’ is generally used to designate a combination
of two morphological forms, blastoid and pleomorphic. The
blastoid form comprises a homogeneous population of cells with
a morphology resembling that of lymphoblasts and with scant,
indistinct cytoplasm, finely dispersed chromatin, and inconspic-
uous nucleoli. The pleomorphic form comprises a heterogeneous
population of large cells with oval to irregular nuclear contours
and frequent prominent nucleoli.

All clinical and laboratory information for the patients was
obtained from their medical records and by communicating with
the physicians concerned at each of the institutions. Information
collated for each patient included the results of physical exami-
nation, age, sex, Ann Arbor stage, the International Prognostic
Index (IPI; determined by age, clinical stage, performance
status, serum lactate dehydrogenase level, and the number of
extranodal disease sites),(23) bone marrow involvement, periph-
eral blood invasion, gut involvement (endoscopic view), hepato-
megaly, splenomegaly, and complete white blood counts.

Immunophenotypic studies, Ki-67 index, and CCND1
index. Flow cytometry and immunohistochemistry were used
for the immunophenotypic studies. Flow cytometric immuno-
phenotypic studies were performed with a flow cytometer (FAC-
SCalive; Becton-Dickinson, Mountain View, CA, USA) and the
Cell Quest software program (Becton-Dickinson) using conven-
tional methods described previously.(24) Cells were stained with
FITC- or phycoerythrin (PE)-labeled monoclonal antibodies as
follows: CD5 (PE), CD10 (PE), CD23 (PE), and CD20 (FITC).
CD5, CD10, and CD23 were obtained from Coulter Clone (Hia-
leah, FL, USA), whereas CD20 and CD25 were obtained from
Becton-Dickinson. Samples were also evaluated for the expres-
sion of markers such as cyclin D1 (NeoMarkers, Fremont, CA,
USA), Sox11 (Atlas Antibodies, Stockholm, Sweden), and
Ki-67 (DakoCytomation, Glostrup, Denmark). Formalin-fixed,
paraffin-embedded tissues were used for all immunohistochemi-
cal staining, and antibody dilutions and antigen retrieval proce-
dures were the standardized procedures used in the departments
concerned.
Kimura et al.
For determination of the Ki-67 and CCND1 indices, sections
were examined and scored independently by the same three
authors who made the initial diagnosis. Basically, the percentage
of tumor cells that stained positive for antibodies against Ki-67
or CCND1 in the areas of highest expression were calculated and
then averaged to yield an immunohistological score of 0–100%
for 10 consecutive high-power fields (·400 magnification).

Molecular analysis of t(11;14)(q13;q32). The t(11;14)
(q13;q32) translocation was assessed by conventional cytoge-
netic studies and ⁄ or FISH using previously established proto-
cols.(25) Cells for these studies were taken with the LSI
IGH ⁄ CCND1 dual-color, dual-fusion translocation probe (Vysis,
Bergisch-Gladbach, Germany) from the same samples that were
used for the first histopathological analyses.

Statistical analysis. Survival curves were constructed with the
Kaplan–Meier method, and the level of significance of differ-
ences in survival rates was tested by means of the generalized
log-rank test. Correlations among three groups were examined
with the chi-squared test (Fisher’s exact test). Differences were
considered significant if P < 0.05. All data were analyzed with
SAS version 9.2 (SAS Institute, Cary, NC, USA).

Results

Clinical features of small-MCL. The clinical findings for the 15
patients with small-MCL are summarized in Table 1. Eight
patients had systemic lymphadenopathy, whereas the seven
patients that did not have confirmed peripheral or internal lymph
nodes >1 cm in size are listed separately. Only one case (Case
12) had a lesion of Waldeyer’s throat ring but no lymphadenopa-
thy.

The initial diagnosis was established for 12 men and three
women with a median age of 64 years (range 59–75 years),
most of whom had an advanced IPI score (High or High–Inter-
mediate; 66.7%), extranodal involvement (93.3%), and spleno-
megaly (80%). The most common extranodal site was the bone
marrow. Lymphoma cells in the peripheral blood were observed
in seven cases, but absolute leukocytosis (>10 000 ⁄ mm3) with
leukemic change was present in only four cases. Gastrointestinal
endoscopy identified seven cases with involvement of the gas-
trointestinal tract. Three of these patients had tumorous lesions
(TL) of the stomach and five had multiple lymphomatous polyp-
osis (MLP) of the colon or small intestine (note, one patients
showed features of both TL and MLP [Case 11]; Fig. 1a).

Following the initial diagnosis, nine of the 15 patients with
small-MCL received combination therapy with cyclophospha-
mide, adriamycin, vincristine, and prednisone (CHOP) or
CHOP-like chemotherapy regimens (modified CHOP or piraru-
bicin, cyclophosphamide, vincristine, and prednisone [THP-
COP]), and three who were <60 years of age were treated
aggressively with fractionated cyclophosphamide, doxorubicin,
vincristine, and dexamethasone, alternated with high-dose meth-
otrexate–cytarabine (Hyper CVAD ⁄ MA). Seven patients
received rituximab (R) in addition to these initial chemothera-
pies. Two cases (Cases 3 and 5) received stem cell transplanta-
tion following intensive induction regimens. Conversely, three
patients received no systemic chemotherapy after the initial
diagnosis because of the clinical behavior of the disease. Two of
these cases (Cases 1 and 12) were observed for more than
5 months (‘‘watch and wait’’) and one was treated with less
aggressive oral chemotherapy using cyclophosphamide (Case
10). Treatment for Case 12 was unexpectedly deferred for
64 months because of misdiagnosis as follicular hyperplasia at
the initial examination. Therefore, this patient underwent initial
chemotherapy 4 years later, after rebiopsy and a diagnosis of
small-MCL.

Of the 15 patients with small-MCL, six were alive with com-
plete response at the time of writing and complete response
Cancer Sci | September 2011 | vol. 102 | no. 9 | 1735
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(a)

(c)

(b)

(d)

Fig. 1. (a) Endoscopy of the colon of Case 11
showed multiple lymphomatoid polyposis involving
the entire length of the colon. (b) Histological
features of the small-cell variant of mantle cell
lymphoma (small-MCL) in Case 5 showing a diffuse
growth pattern without proliferation centers
(original magnification ·200). At higher
magnification (original magnification ·2500), small
atypical lymphocytes with scant cytoplasm and
dense nuclear chromatin are seen. Mitotic features
were very rare (H&E). (c) The initial biopsy specimen
of a tonsil obtained 4 years earlier from Case 12
shows pronounced follicular hyperplasia (original
magnification ·100). The small-MCL cells (original
magnification ·2500) have round or oval small
nuclei with dense nuclear chromatin and resemble
mature B cells (H&E). (d) In the same specimen
shown in (c), CCND1-positive small lymphoid cells
are thinly spread in the mantle zones and very few,
if any, tumor cells have spread into interfollicular
areas (original magnification ·100).
(CR) been induced in two of these patients as a result of stem
cell transplantation. Eight patients who relapsed at various times
after the first CR were alive with the disease. Only one patient
(Case 6) died of the disease, although the response to initial
therapy was favorable and immediate, as for the other cases of
small-MCL.

Pathologic features of small-MCL. The pathologic features of
patients with small-MCL are given in Table 2. We used tissues
from 13 cases available for analysis of the pattern of lymphoma
cell involvement. Analysis of the tissue samples led to the clas-
sification of 10 of the 13 cases as diffuse (Fig. 1b) and three as
mantle zone pattern, whereas none showed a nodular pattern.
The other morphological characteristics of small-MCL were that
mitotic features were very rare and that there were no prolifera-
tion centers or conspicuous histiocytes. In Case 12, a review of
a tonsillitis specimen taken 4 years earlier showed pronounced
follicular hyperplasia with CCND1-positive small lymphoid
cells spreading in the mantle zones. However, this pattern dif-
fered from the conventional mantle zone pattern in that the
Table 2. Pathological characteristics of the small-cell variant of mantle ce

Case no. CD5 CD10 CD23 SOX11 CCND1 index (%)

1 + ) ) Weak + 63

2 + ) + + 30

3 + ) ) ) 56

4 + ) ) ) 61

5 + ) ) + 47

6 + ) ND ) 54

7 + ) ) ) 71

8 + ) ) ND 48

9 + ) ) ND 34

10 + ) + ND 39

11 + ) ) + 63

12 + ) ) ) 82

13 + + ) ) 32

14 + ) ) ) 67

15 + ) ) ) 49

LN, lymph node; PB, peripheral blood; BM, bone marrow.
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neoplastic mantle zone was very thin and there was very little, if
any, spreading of tumor cells into interfollicular areas
(Fig. 1c,d).

Although all 15 cases could be classified as small-MCL on
the basis of their cytologic features following analysis of H&E-
stained sections, lymphoma cells in the peripheral blood or bone
marrow smear, which were available for review in five cases,
varied from case to case. Although bone marrow smears of clas-
sical MCL show large lymphoma cells with moderately baso-
philic cytoplasm, reticular chromatin, and slightly abundant
cytoplasm (Fig. 2a), small-MCL lymphoma cells mainly feature
a small, round, and slightly irregular nucleus with distinct
clumped chromatin and scanty cytoplasm (Fig. 2b) or a small
and slightly cleaved nucleus with a high nucleocytoplasmic
ratio, dispersed chromatin, and prominent nucleoli (Fig. 2c). In
Cases 6 and 11, a high similarity with common CLL was
observed (Fig. 2d).

All 13 cases subjected to cytogenetic and ⁄ or FISH studies
showed the bcl1 transformation of t(11;14)(q13;q32), as shown
ll lymphoma

Ki67 index (%) IgH ⁄ Bcl1 Biopsy site Growth pattern

12 + LN Diffuse

27 + LN Diffuse

15 + LN Diffuse

21 + LN Diffuse

24 + LN Diffuse

13 + Pharynx Diffuse

2 + Stomach Diffuse

ND ND LN Diffuse

ND + Stomach Diffuse

ND + PB NA

5 + BM NA

3 + Tonsil Mantle zone

4 + Spleen Mantle zone

18 + Cecum Diffuse

6 ND Small intestine Mantle zone
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(a) (b)

(c) (d)

(e) (f)

Fig. 2. (a) Classical mantle cell lymphoma (MCL) in
a bone marrow smear showing large lymphoma
cells with moderately basophilic cytoplasm, reticular
chromatin, somewhat abundant cytoplasm, and
slightly prominent nucleoli. (b) Small-cell variant of
MCL (small-MCL) cells in the bone marrow aspirate
of Case 11 have a small, round, and slightly
irregular nucleus with distinct clumping of
chromatin and scanty cytoplasm. (c) The bone
marrow aspirate of Case 12 shows small lymphoma
cells with a high nucleocytoplasmic ratio, slightly
cleaved nucleus, dispersed chromatin, and
prominent nucleoli. (d) Chronic lymphocytic
leukemia in the peripheral blood showing a
uniform population of small mature lymphocytes.
(a–d) May–Giemsa stain; original magnification
·2500. (e) FISH analysis of Case 1 using the
immunoglobulin heavy locus (IGH) ⁄ cyclin D1
(CCND1) detection probe, where CCND1 is shown as
red, IGH as green, and fusion signals as yellow
(white arrows). (f) Neoplastic cells from Case 1
feature a very low Ki-67-labeling index (original
magnification ·500). The higher magnification
views (original magnification ·2000) shown on the
upper and lower right from the same case show
weak nuclear immunoreactivity for CCND1 and
Sox11, respectively.
in Figure 2(e). Other cytogenetic abnormalities were seen in five
cases: deletion of chromosomes 6q and 1p13 in two cases each
and the addition of 5q11 and 1p13 in one case each.

All cases showed CD5 expression, one showed CD10 expres-
sion and two showed CD23 expression. Expression of Ki-67,
CCND1, and Sox11 was identified immunohistochemically in
12, 15, and 12 cases, respectively. Expression of CCND1 in
small-MCL was detected in all cases and nuclear staining of
Sox11 was seen in four of 12 cases. In one of these, nuclear
staining of Sox11 was weak. The neoplastic cells in most cases
of small-MCL also exhibited weak nuclear immunoreactivity
for CCND1 with a Ki-67 labeling index of <30% (Fig. 2f).

Clinicopathological features of small-MCL compared with
classical MCL. The clinicopathological features of the 15 cases
of small-MCL were compared with those of classical MCL and
the findings are summarized in Table 3. Bone marrow involve-
ment and splenomegaly were observed significantly more fre-
quently in patients with small-MCL than in patients with
classical MCL (P < 0.05). Although an advanced IPI score,
1738
non-nodal clinical features, hepatomegaly, and leukemic
changes were identified more frequently in patients with small-
MCL than in patients with classical MCL, the differences did
not reach statistical significance. Finally, the expression of
CCND1 and Ki-67 in small-MCL (mean [±2 SD] 53.1 ± 30.4%
and 12.5 ± 17.3%, respectively) were lower than expression in
cases of classical MCL (58.1 ± 36.7% and 25.2 ± 25.5%,
respectively; P = 0.2445 and P < 0.001, respectively).

Clinical follow-up data were obtained for all 15 patients with
small-MCL. The median follow-up period for patients with
small-MCL, classical, and aggressive MCL was 38, 66, and
12 months, respectively. The survival time of patients with
small-MCL is shown in Figure 3. Although the overall 5-year
survival rates for small-MCL were higher (83.3%) than those
for classical MCL (65.5%), the difference did not reach statisti-
cal significance (P = 0.287). However, univariate analysis
showed a clear difference in overall survival time between the
three subtypes (P < 0.001), and only one small-MCL patient
(Case 6) died of the disease.
doi: 10.1111/j.1349-7006.2011.01988.x
ªª 2011 Japanese Cancer Association



Table 3. Clinicopathological characteristics of the small-cell variant of mantle cell lymphoma compared with those of classical and aggressive

mantle cell lymphoma

Small-MCL Classical MCL Aggressive MCL P value (small vs classical)

Total no. patients 15 151 44

Age 64.47 ± 9.53 66.04 ± 20.82 68.11 ± 20.28 0.564

Sex (n) 15 151 44 0.7205

Male 12 126 32

Female 3 25 12

IPI score (n) 15 106 36 0.1045

High ⁄ high–intermediate 10 (67) 46 (43) 27 (75)

Lymphadenopathy (n) 15 151 44 0.2621

No 7 (47) 34 (23) 1 (2)

Hepatomegaly (n) 15 117 39 0.0563

Yes 4 (27) 11 (9) 11 (28)

Splenomegaly (n) 15 117 39 <0.0001

Yes 12 (80) 32 (27) 20 (51)

BM involvement (n) 15 114 34 0.0443

Yes 12 (80) 53 (47) 19 (56)

Leukemic change (n) 5 117 41 0.1245

Yes 7 (47) 33 (28) 17 (42)

Gut involvement (n) 12 99 34 1

Yes 7 (47) 43 (43) 8 (24)

Growth pattern (n) 13 136 42 1

Diffuse 10 (77) 48 (35) 38 (91)

Mantle zone 3 (23) 18 (13) 0 (0)

Ki-67-index

n 12 103 30 <0.0001

Mean ± 2 SD 12.5 ± 17.3 25.2 ± 25.5 73.7 ± 28.9

CCND1-index

n 15 149 44 0.2445

Mean ± 2 SD 53.1 ± 30.4 58.1 ± 36.7 80.1 ± 27.8

Data are shown as the mean ± 2 SD or the number of patients in each group, with percentages in parentheses, as appropriate. MCL, mantle cell
lymphoma; IPI, International Prognostic Index; CCND1, cyclin D1.
As reported previously,(19) there was no significant difference
between the two main MCL subtypes (i.e. classical and aggres-
sive) in terms of non-nodal disease or bone marrow involve-
ment, although aggressive MCL tended to show a higher IPI
score, more advanced hepatomegaly and splenomegaly, more
diffuse growth patterns, and higher Ki-67 and CCND1 indices
than classical MCL.

Discussion

There are many overlapping morphologic, immunophenotypic,
and sometimes even clinical features between MCL and B-
CLL ⁄ SLL. Both are CD5-positive lymphomas that often show
diffuse growth patterns and frequently present with a leukemic
picture or splenomegaly.(26,27) Thus, the immunohistochemical
detection of CCND1 and Sox11 or reactivity for CD23 may
prove to be of great help in obtaining an accurate differential
diagnosis. However, the differences between the two diseases
are most prominently represented by the clinical outcomes of
individual patients.(28)

Interestingly, recent studies have reported the existence of a
specific subset of MCL with an indolent clinical course.(6–10) In
addition, MCL consists morphologically of a wide variety of
CCND1-positive neoplasms. These facts suggest that the identi-
fication of various MCL variants is important for deciding on
appropriate therapies or predicting outcomes.

In the present study, we focused on the small-cell variant of
MCL, which features small cells with small, round, or oval
nuclei resembling those of CLL ⁄ SLL. Our data suggest that
this variant is a specific indolent B cell neoplasm with
t(11;14)(q13;q32). Briefly, small-MCL was found to have a high
Kimura et al.
5-year survival rate (83.3%) and showed significantly higher
bone marrow involvement (P < 0.05) and splenomegaly
(P < 0.0001), accompanied by a lower Ki-67 labeling index
(P < 0.001), than cases of classical MCL.

It is of particular interest to examine small-MCL in terms var-
ious aspects of its clinicopathologic characteristics. First,
although we confirmed that Sox11 nuclear protein was more fre-
quently detected in cases of classical MCL (20 ⁄ 21), a consider-
able number of cases of small-MCL (8 ⁄ 12) lacked Sox11
nuclear expression and the intensity of CCND1 labeling in some
of cases was so weak as to make clear detection difficult (data
not shown). Second, despite the fact that most cases of small-
MCL showed a predominantly diffuse growth pattern, three
cases had hyperplastic germinal centers with a very thin (reac-
tive follicle-like) mantle zone, which is considered to play an
integral part as an initial component. These findings led us to
examine the risk of overlooking the disease by diagnosing it as
benign lymphadenitis or misdiagnosing it as CLL ⁄ SLL.

Sox11 is a highly specific marker for conventional MCL
cases.(22) However, whether Sox11 expression could be related
to the clinical and biological behavior of MCL remains conten-
tious. Wang et al.(29) have reported that patients with Sox11-
negative MCL have a shorter survival than patients with MCL
with nuclear Sox11 expression; however, our findings and that
of another study,(30) provides support for the hypothesis that
some indolent MCL lacks Sox11 expression.

It was determined that small-MCL presents as a systemic dis-
ease with a high IPI, which is due, in part, to the high frequency
of gastrointestinal tract involvement. Although MLP has been
considered to be one of the most common gastrointestinal pre-
sentations of MCL, it was reported that the tumorous type is
Cancer Sci | September 2011 | vol. 102 | no. 9 | 1739
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Fig. 3. Kaplan–Meier analysis of overall survival of patients with
classical mantle cell lymphoma (MCL), aggressive MCL, and the small-
cell variant of MCL (small-MCL). Although the overall 5-year survival
rate tended to be higher for patients with small-MCL than classical
MCL (83.3 vs 65.6%, respectively), the difference did not reach
statistical significance (P = 0.287, log rank test). However, 5-year
survival in both the classical MCL and small-MCL groups was
significantly higher than that in the aggressive MCL group
(P < 0.0001, log rank test).
most frequent (85%) and that MLP accounts for only approxi-
mately 3.5% of MCL patients with gastrointestinal involve-
ment.(31) In our series, we noted that many patients without
lymphadenopathy (non-nodal small-MCL) showed gastrointesti-
nal tract involvement with MLP (4 ⁄ 5; 80%). The eight patients
with small-MCL with lymphadenopathy (nodal small-MCL) had
no distinctive clinical features compared with non-nodal cases.

It has been postulated that the origin of MCL cells is a naı̈ve
CD5-positive pregerminal center B cell because the majority of
MCL cases express VH genes without somatic mutations.(32)

Other studies have shown that 16–28% of cases of MCL feature
hypermutated VH genes,(33,34) suggesting that MCL consists of
two cell subsets, the majority unmutated and a minority mutated,
as seen in CLL ⁄ SLL.(35,36) Subsequent studies using the same
model have led to new discoveries regarding MCL. Some of the
1740
patients reported by Orchard et al.(7) with circulating t(11;14)
lymphocytes featured mutated IgVH genes, good prognosis, and
non-nodal disease. Fernandez et al.(30) also reported that MCL
patients who showed an indolent clinical course for more than
2 years without chemotherapy presented with a non-nodal leu-
kemic disease with predominantly hypermutated IgVH, lack of
genomic complexity, and the absence of Sox11 expression. Fur-
thermore, Angelopoulou et al.(27) found that some MCL patients
with an indolent course presented with splenomegaly and a leu-
kemic picture without lymphadenopathy.

As mentioned earlier, we speculated that small-MCL com-
prises two different forms, nodal and non-nodal disease. This
notion may provide new insights into the features of indolent
MCL. One of these is that non-nodal small-MCL may be essen-
tially the same as what has been described as indolent MCL with
mutated VH genes or the splenic form of MCL. Moreover, non-
nodal small-MCL predominantly shows a mantle zone pattern
without Sox11 expression, whereas nodal small-MCL presents a
diffuse pattern. However, to put the practical implications of the
present study into perspective, it should be emphasized that the
pathological characteristic of ‘‘small-cell’’ as such constitutes a
simple predictor.

Although the actual MCL cases with small-cell features are
definitely in a minority, we believe that they are significant for
patients with newly diagnosed lymphomas. A small-MCL con-
stitutes a specific subset of indolent lymphoma characterized by
bone marrow involvement, splenomegaly, and a low Ki-67
labeling index. We should be aware of the possible presence of
small-MCL to avoid making a misdiagnosis of follicular hyper-
plasia or CLL ⁄ SLL. A small-MCL can be expected to make a
major contribution to the accuracy of therapeutic decisions
regarding high-dose or additional chemotherapies.
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