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CASE REPORT

A rare case of follicular lymphoma with
transformation to diffuse large B-cell lymphoma and
transdifferentiation to histiocytic sarcoma
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ABSTRACT

This is an interesting case of a 53-year-old Caucasian male with a history of recurrent follicular lymphoma (FL) treated
with chemotherapy. After 12 years, he developed lymphadenopathy and had an axillary lymph node biopsy which showed
transformation to Diffuse Large B-cell lymphoma (DLBCL) with background FL. The patient was treated with chemotherapy and
his course was complicated by cellulitis/abscess formation of the right thigh. Computerized Tomography scan showed a large
necrotic nodal conglomerate within the right inguinal region measuring 7.8 cm × 5.1 cm and an excisional biopsy was performed.
The lymph node architecture was effaced by sheets of large, atypical, pleomorphic cells with open/vesicular chromatin and
scattered prominent nucleoli. Focal areas showed residual/recurrent FL, grade I-II. Immunohistochemical stains showed that the
large neoplastic cells express CD4, CD68, CD163, BCL-6, lysozyme, CD45 and S-100. The morphologic and immunophenotypic
findings are consistent with histiocytic sarcoma (HS). Fluorescence in-situ hybridization studies of the HS showed translocation
t(14;18)(q32;q21), a gene rearrangement involving 3q27(BCL6), and gain of 14q32(IgH). The patient’s prior FL and DLBCL
were shown to have the same translocation t(14;18)(q32;q21). The molecular findings show a common cell lineage between all
three diagnoses confirming that FL can transform into DLBCL and transdifferentiate into HS.
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1. INTRODUCTION

Tumors of histiocytes and dendritic cells are extremely rare
and their classification is still controversial.[1, 2] In the 2008
World Health Organization classification,[1] primary histio-
cytic sarcoma (HS) is defined as a tumor with morphologic
and immunohistochemical features similar to those of ma-
ture histiocytes and usually lack clonal immunoglobulin and
T cell receptor genes. However, the 2008 WHO classifi-
cation no longer requires the absence of B or T cell gene
rearrangements as sporadic histiocytic sarcomas have shown

evidence of clonal IGH and/or IGK gene rearrangements.[3]

The clinical presentation of HS varies depending upon the
organs involved. Most patients present with symptoms due
to unifocal or multifocal extranodal disease, most commonly
involving the intestinal tract, skin, and soft tissues.[1] Histi-
ocytic/dendritic sarcomas can occur de novo or secondary
to another malignant tumor, for example some cases are
associated with mature B cell lymphomas[4–6] and acute lym-
phoblastic leukemia/lymphoma.[7, 8] Small case series have
shown histiocytic and dendritic cell (H/DC) neoplasms which
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occur secondary, or rarely synchronously, with follicular lym-
phoma (FL) and chronic lymphocytic leukemia/small lym-
phocytic lymphoma. These studies have shown evidence of
cross-lineage transdifferentiation of B-cells to histiocytic and
dendritic cell sarcomas.[9–11] Interestingly, sporadic H/DC
sarcomas have also shown evidence of clonal immunoglobu-
lin receptor gene rearrangements.[3]

2. CASE REPORT

2.1 History

A 53-year-old Caucasian male with a twelve year history of
recurrent FL with disease in the left axillary and left inguinal
nodes for which he was treated with rituxan/bendamustine.
He presented to our hospital with newly developed lym-
phadenopathy and had a left axillary lymph node dissection
which showed diffuse large B cell lymphoma (DLBCL). The
patient was treated with two cycles of rituximab, ifosfamide,
carboplatin, and etoposide (R-ICE); his course was com-
plicated by cellulitis/abscess formation in the right thigh
requiring incision and drainage. Two months after the diag-
nosis of DLBCL, the patient developed lymphadenopathy
and started to drain straw colored fluid from his proximal
thigh incision site.

2.2 Investigation
Computed tomography scan showed a large necrotic nodal
conglomerate within the right inguinal region that measured
7.8 cm × 5.1 cm. Lymph node excisional biopsy was per-
formed. The lymph node architecture is predominantly ef-
faced by sheets of large, atypical cells. The atypical cells
have open/vesicular chromatin and large, pleomorphic nu-
clei. These cells have single or multiple nuclei with dark
chromatin and bizarre nuclear contours and prominent nu-
cleoli. The large neoplastic cells have abundant eosinophilic
cytoplasm. There is a background of neutrophils and fibrosis.
There are focal areas with intact germinal centers, which have
scattered large centroblasts, suggestive of residual/recurrent
FL.

Flow cytometry was performed on the specimen and there
was no evidence of a monotypic B-cell or abnormal T-cell
population. Immunohistochemical stains were performed
with appropriate positive and internal negative controls.
PAX-5, MUM1, BCL-2, BCL-6 are focally positive in the
small area of involvement by residual FL (see Figure 1).
CD21 highlights expanded follicular dendritic cell mesh in
the focal follicular areas, representing the area of involve-
ment by FL. CD21 is disrupted/absent in the other areas of
the neoplastic tissue. CD3 highlights background T-cells.

Figure 1. A: Histological features of isolated germinal centers noted in background suggestive of residual/recurrent
follicular lymphoma (H&E, ×100). Immunohistochemical features of the follicular lymphoma areas were focal positive for
PAX-5 (B, ×40), BCL-2 (C, ×100), BCL-6 (D, ×100), and CD21 (E, ×200).
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The large neoplastic cells express S-100, CD68, CD4,
CD163, Lysozyme, and CD45 (see Figure 2). BCL-6 is
variably/weakly positive in a subset of the large neoplastic
cells. BCL-2 and CD43 are focal and rarely positive in the
large neoplastic cells. Pancytokeratin, CD138, CD30, CD56,
EMA, ALK, CD10, MUM-1, CD1a, CD34, CD117, and

MART-1 are negative in the large neoplastic cells. Ki-67 has
a variable proliferation index, with an average of 70%-80%
in the neoplastic cells. In-situ hybridization stains with ap-
propriate positive and internal negative controls performed.
Kappa/lambda ISH are negative for a restricted light chain
population. EBER is negative.

Figure 2. Histopathological features of histiocytic sarcoma
A. Lower magnification shows a diffuse neoplastic infiltrate (H&E, ×100); B. Higher magnification shows that the infiltrate is composed
of large cells with vesicular chromatin and atypical, pleomorphic nuclei (H&E, ×200); Immunohistological features of neoplastic cells
were positive for S-100 (C), CD163 (D), CD68 (E), CD4 (F), (C-F; ×200); G. FISH analysis for t(14:18) with a dual color, dual fusion
IgH/BCL2 probe set showed fusion of the genes in yellow (white arrow) (G, ×200).

In summary, the large neoplastic cells express CD4, CD43
(focal staining), CD45, CD68, CD163, BCL-2 (focal stain-
ing), BCL-6, lysozyme and S-100. The morphologic and
immunophenotypic findings support a diagnosis of HS with
a small percentage (< 5%) of involvement by residual FL,
grade I-II. Fluorescence in-situ hybridization (FISH) studies
show translocation of t(14;18)(q32;q21), a gene rearrange-
ment involving 3q27 (BCL6) and a gain of 14q32 (IgH).
A MYC translocation was not detected using a break-apart
probe. The patient has a history of FL and diffuse large B
cell lymphoma, which have shown t(14;18)(q32;q21). BRAF

V600 testing by PCR was performed and showed no mutation
was detected.

The current cytogenetic FISH studies show residual evidence
of t(14;18)(q32;q21) present in the large neoplastic cells. We
were careful to pick a tissue block which showed no residual
FL involvement by morphology and immunohistochemical
stain. Our findings identify a clonal relationship between
the patient’s prior FL, the transformation to DLBCL and the
current HS. The cytogenetic studies support the diagnosis of
transdifferentiation from FL to HS which has been described
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in the literature by Feldman et al.[9] This is a complex diag-
nosis and the case was sent out for expert consultation to the
Mayo Clinic who agreed with the above interpretation.

2.3 Clinical course
Positron emission tomography (PET) scan after 2 cycles of
RICE showed a suboptimal response; hence, he was started
rituximab-cisplatin, cytarabine, cyclophosphamide, mesna,
etoposide and dexamethasone (R-PAC-MED) combination
chemotherapy. Following his second cycle of R-PAC-MED,
PET scan showed increased size and activity of the right
inguinal and external iliac nodes. Therefore, the patient
started a new chemotherapy regimen including gemcitabine
and Taxotere. If there is improvement, the clinical team is
considering for the patient to undergo an autologous stem
cell transplant.

3. DISCUSSION
We report a case with FL, DLBCL and H/DC tumors, and
provide evidence of the same underlying molecular oncoge-
netic alteration is present in all three neoplasms. There are no
known environmental or hereditary genetic factors predispos-
ing to the development of HS. HS can occur as an isolated dis-
ease or in the context of other hematologic neoplasms, such
as FL, myelodysplasia, or acute lymphoblastic leukemia.[8]

When HS occurs in the context of another hematologic malig-
nancy, the two entities are often clonally related.[9, 12] FISH
demonstrated the presence of t(14;18)(q32;q21) in our pa-
tient’s FL, DLBCL and HS. Previous publication by Andrew
L. Feldman, et al. evaluated 8 patients with both FL and
H/DC neoplasms using immunohistochemistry, FISH testing
for t(14;18), and polymerase chain reaction (PCR) sequenc-
ing of BCL2 and IGH rearrangements. FISH demonstrated
the presence of t(14;18) in 6 of 8 H/DC tumors.[9] In the 2

cases in which FISH was not successfully performed, a clonal
relationship between the FL and H/DC tumors was indicated
by identical BCL2/JH or clonal IGH gene rearrangements or
both.[9]

Multiple case reports and rare small case series of H/DC
neoplasms have been reported in patients with mature B-cell
neoplasms. There have been isolated reports of H/DC tu-
mors occurring in patients with FL, CLL/SLL, and splenic
marginal zone lymphoma.[6, 10, 11, 13–15] Rarely, FL involv-
ing the lymph node with co-existing DLBCL and HS in a
bone marrow biopsy has been identified.[16] Therefore, it
is important to biopsy and evaluate lymph nodes and bone
marrow lesions.[16] The most common genetic abnormalities
detected in patients with CLL/SLL and associated HS are
17p abnormalities.[11]

Some studies have shown HS occurring in pediatric patients
which is clonally related to the child’s acute lymphoblastic
leukemia (ALL).[7, 17] HS has been associated with loss of
p16INK4A in murine models and human tumors. B-cell and
T-cell ALL can have deletion of CDKN2A, which encodes
p16INK4A.[17] Study in mice have shown that down-regulation
of PAX-5 allows previously determined B cells to reprogram
to macrophages.[18]

There is no standard treatment regimen for patients with
HS and patients should be encouraged to enroll in a clinical
trial. Surgery, chemotherapy, and radiation have been tried
with poor results. Allogeneic hematopoietic cell transplan-
tation should be considered for patients who have relapsed
or refractory disease that achieve a remission with salvage
therapy.[19–22]
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