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Primary Bone Marrow B-Cell Lymphoma: Correlation of
Results of Flow Cytometry and Morphological Findings
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Abstract

Primary isolated bone marrow disease as presenting feature of non-
Hodgkin’s lymphoma (NHL) is very rare. We describe an elderly pa-
tient who presented with pancytopenia and was initially diagnosed as
acute leukemia on the basis of morphology on peripheral blood. Flow
cytometry (FCM) showed light chain restriction. Later on bone mar-
row biopsy along with immunohistochemistry (IHC) revealed results
in concordance to FCM. Correlation of morphological findings with
FCM, IHC and other ancillary techniques serves an adjunctive role in
the diagnosis and classification of NHL. Immunophenotyping by flow
cytometry as an auxiliary method and in correlation with morphologi-
cal findings can make the diagnosis of B-cell lymphomas faster and
more specific.
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Introduction

Non-Hodgkin’s lymphoma (NHL) is a biologically heterog-
enous disease with varied clinical presentation. B-cell NHL is
the single largest category, comprising 90% of total NHL cases
[1]. Secondary involvement of malignant lymphomas in bone
marrow is relatively common but primary occurrence of bone
marrow disease as presenting feature of NHL is quite rare [2,
3]. Primary bone marrow lymphoma (PBML) usually presents
with cytopenias or fever of unknown origin raised LDH and
heterogeneous histology [4].

Its early recognition is essential for establishing the ac-
curate diagnosis and planning the treatment protocol because
it is usually associated with poor prognosis [4]. Correlation of
morphological findings with flow cytometry (FCM), immuno-
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histochemistry (IHC) and other ancillary techniques serves an
adjunctive role in the diagnosis and classification of NHL [5].

We describe a patient with PBML who presented with
fever and pancytopenia. Due to unusual hematological mani-
festation in the peripheral blood, it was initially diagnosed as
acute leukemia on the basis of morphology.

Case Report

A 58-year-old female presented with history of fever, gener-
alized weakness, breathlessness and headache for 2 weeks.
There was no specific past history and family history. On
physical examination, she was pale and febrile. There was no
lymphadenopathy and hepatosplenomegaly.

Complete blood count revealed a hemoglobin level of 6.1
g%, total leucocyte count 1.8 x 103/uL, platelet count of 2.0 x
103/uL and differential leucocyte count with neutrophils 30%,
lymphocytes 26%, monocytes 4% and atypical lymphoid cells
40%. Peripheral smear revealed pancytopenia with increased
rouleaux formation and presence of atypical cells. A provi-
sional diagnosis of acute leukemia was made. Routine tests
including blood coagulation profile, kidney functions, liver
functions, vitamin B12 and folic acid were normal. Protein
and immune electrophoresis were normal. Chest and abdomi-
nal computed tomography (CT) did not demonstrate any lym-
phadenopathy or hepatosplenomegaly.

Bone marrow aspiration was done which revealed diluted
marrow smears with presence of atypical cells along with plas-
ma cells and histiocytes. Cells revealed high N/C ratio, slightly
condensed nuclear chromatin with inconspicuous nucleoli and
scanty amount of cytoplasm (Fig. 1).

Immunophenotyping was performed by six-color flow cy-
tometry using BD FACS Cantoll (Becton Dickinson, San Jose,
CA) on peripheral blood. CD19-gated cells showed light chain
(lambda) restriction along with positivity for CD20, CD200,
CD79b, and CD38. Cells showed bright CD45 while negative
for CDS5, CD23, CD103, CD123, FMC7, CD3, CD5, CD7,
CD34 and Tdt. Although the TLC was low on peripheral blood
but lambda restriction (monoclonality) on CD19 positive cells,
diagnosis of B-cell NHL was made on flow (Fig. 2).

Bone marrow biopsy showed 100% cellularity and was es-
sentially composed of atypical lymphoid cells. Normal hemat-
opoietic elements were markedly decreased (Fig. 3). Immunohis-
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Figure 1. Peripheral blood and bone marrow aspirate revealed large sized atypical lymphoma cells with indistinct nucleoli and

basophilic cytoplasm (Leishman stain, x 200).

tochemistry (IHC) revealed that the cells were positive for CD 20
and CD45 while negative for CD3, CDS5, CD79a, CD34 and Tdt
(Fig. 4). Cytogenetic analysis revealed normal karyotype.

Final diagnosis was achieved on the basis of combined
evaluation of all modalities including the morphology, flow
cytometry and IHC. The diagnosis of primary bone marrow
diffuse large B-cell NHL was made. After confirmation of di-
agnosis, the patient was treated with R-CHOP (rituximab cy-
clophosphamide, doxorubicin, vincristine and prednisolone)

Specimen_001-Unstained B-T

Specimen_001-B-CLPD 1

but unfortunately patient was lost to follow-up after first cycle.
Discussion

NHL may arise at any age but are more common in the elderly.
Lymphoma varies widely in its rapidity of onset and spread.
Primary extranodal involvement is present in around 40% of
patients at diagnosis [1]. PBML presenting with the primary
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Figure 2. Peripheral blood immunophenotyping: (A) SSC versus CD19 gating dot plot; (B) lambda chain restriction on CD19
positive cells; (C) positive for CD20 and negative for CD5; (D) negative for CD23; (E) negative for CD10 and positive for CD79b;

(F) positive for CD 200 and CD38.
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Figure 3. Bone marrow biopsy revealed diffuse infiltration by atypical large lymphoma cells (H&E stain, x 200, x 400).

bone marrow involvement is extremely rare [4]. Analysis of
morphology and infiltration pattern, along with the flow cy-
tometry and IHC investigations, is useful for narrowing down
the diagnosis of PBML [6].

Recently, the diagnostic criteria of PBML have been pro-
posed, as follows: 1) isolated bone marrow infiltration of lym-
phoma cells regardless of peripheral blood involvement; 2) no
evidence of lymph node, spleen, liver, or other extra bone mar-
row involvement on physical examination or imaging studies;
3) absence of localized bone tumors; 4) no evidence of bone
trabeculae destruction in the bone marrow biopsy; and 5) ex-
clusion of leukemia/lymphoma cases [7, 8].

Review of literature revealed 53 cases of PBML. Most of
the reported cases of PBML are diffuse large B-cell lymphoma.
Common clinical presentation of these patients included bicy-
topenia or pancytopenia, fever of unknown origin, cytogenetic
abnormalities, advanced lymphoma stage and raised lactate

dehydrogenase levels. The cause of cytopenia was considered
to be due to infiltration of marrow by lymphoma cells. Progno-
sis was poor in most of the reported cases [4, 6].

In our case, the patient was an elderly female who pre-
sented with fever and pancytopenia. There was no organomeg-
aly and radiological investigations revealed normal findings.
Atypical cells in the peripheral blood revealed light chain re-
striction on flow. Absence of lymphocytosis in the diagnostic
range for chronic lymphocytic leukemia (CLL) and negative
CDS5, CD23 ruled out CLL while bright CD45, negative CD34
and Tdt ruled out acute leukemia in our case.

Furthermore, there was absence of localized bone tumor
on CT scan and on biopsy there was no evidence of bone tra-
beculae destruction. Most of the marrow was replaced by these
lymphoid cells which were positive for CD20 and negative for
CD3 on IHC. Cause of pancytopenia in our case may be due to
replacement of marrow by the lymphoid cells.

Figure 4. Immunohistochemical stain of bone marrow biopsy: lymphoma cells are positive for CD20 and negative for CD3 (x

400, x 200).
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In our case, both flow cytometry and IHC were comple-
mentary to each other. The main advantage of flow cytometry
is a synchronous application of two or more antibodies marked
with various fluorochromes in one sample [5]. The clonality
analysis provides objective and quantitative results even on
very small samples or low count as in our case [9]. However,
the major drawback is it requires fresh, unfixed sample and the
cost especially in developing countries like us.

On the other hand, IHC works on fixed, paraffin embedded
tissue and we can do morphologic analysis at the same time.
But the disadvantage is evaluation of single antigens, usually
one at a time, with an individual subjectivity in cases with
equivocal antigen expressions.

In our opinion, both the techniques have their own advan-
tages and disadvantages but these ancillary techniques are re-
quired for the diagnosis and classification of lymphomas along
with the morphology. In atypical and unusual cases, all clinico-
pathologic data must be taken into consideration using a holis-
tic approach till a satisfactory explanation of the same is found.

Conclusion

NHL should be considered in the differential diagnosis of unu-
sual hematologic presentations as in our case, particularly in
the elderly. Determination of B-cell clonality and studying co-
expression profiling make the flow more sensitive and specific
than THC. Correlation of morphological findings with auxiliary
method makes the diagnosis of PBML faster and more specific.
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