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Extranodal follicular dendritic cell sarcoma
in mesentery: A case report
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Abstract. Extranodal follicular dendritic cell (FDC)
sarcomas are not a common phenomenon. Due to the scar-
city of the identified cases reported in the literature, FDC is
probably under-recognized and commonly misdiagnosed. The
diagnosis of FDC sarcomas is based on node-based spindle
cell lesions, and the expression of CD21, CD35 and clusterin.
The most commonly involved extranodal sites include the
oral cavity, tonsil, gastrointestinal tract and liver. With the aid
of immunohistochemical analysis and the two most reliable
FDC markers, CD21 and CD35, the diagnostic accuracy has
improved. When FDC sarcoma is suspected histologically,
immunohistochemical stains for FDC differentiation should
be performed to avoid potential misdiagnosis. This case
report concerns the evaluation of a 43-year-old male Chinese
patient with a large extranodal FDC sarcoma (20x18x9 cm) in
the mesentery with elevated serum CA125 (76.9 U/ml). The
diagnosis and treatment of this disease are also discussed.

Introduction

Follicular dendritic cell (FDC) sarcoma, first reported in
1986, is a rare neoplastic proliferation of FDCs (1). It origi-
nates from follicular dendritic cells of the lymphoid tissue that
affect mainly lymph nodes. The diagnosis of FDC sarcomas is
based on node-based spindle cell lesions, and the expression of
CD21, CD35 and clusterin. FDC sarcoma with an extranodal
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origin is extremely rare. The most common sites of extranodal
FDC sarcoma are the oral cavity, tonsil, gastrointestinal tract
and liver (2). The clinical and pathological characteristics of
extranodal FDC sarcoma remain under-recognized, mainly
due to limited reported cases in the literature. This case report
focuses on one more case of this rare tumor occurring in the
mesentery, and its diagnosis and treatment are discussed.

Case report

A 43-year-old Chinese male presenting with an upper
abdominal painless mass for approximately 3 months was
admitted to our hospital. A physical examination revealed
a firm and palpable tumor, predominantly in the right
superior abdominal quadrant. There was no evidence of
regional lymph node enlargement. The laboratory examina-
tion revealed that all parameters were within normal levels,
with the exception of serum CA125, which was elevated to
76.9 U/ml. The patient had a 20-year history of tobacco intake
of one packet per day. An ultrasound scan revealed a number of
hypoechoic or anechoic placeholders in the abdomen. The axial
contrast-enhanced computed tomographic (CT) scan showed a
large multilobulated intra-abdominal mass, exhibiting hetero-
geneous enhancement and marked necrosis (Fig. 1A). The
coronal reconstruction CT image revealed the size, contour
and location of the tumor, and indicated no obvious abdominal
organ involved (Fig. 1B). Fine-needle aspiration cytology
showed a low-grade soft tissue tumor (data not shown).
Intraoperative exploration revealed a large intra-abdominal
mass (20x18x9 cm) located from the transverse colon to the
aortic bifurcation level. The pancreas, kidney and intestine
nearby were compressed to some extent by the mass. The mass
appeared to be well-encapsulated. A radical resection of the
tumor was successfully performed. Gross examination of the
resected tumor revealed that it was an integration of several
well-circumscribed, multilobulated and focally hemorrhagic
masses surrounded by a complete fibrous capsule (Fig. 2A).
The freshly cut surface of the mass was heterogeneous in color,
from light gray to brown-yellow, and exhibited focal irregular
hemorrhagic-cystic changes and necrotic areas (Fig. 2B). A
microscopic examination of the solid tumor revealed that
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Figure 1. Radiological features of extranodal follicular dendritic cell (FDC) sarcoma revealed by a computed tomographic (CT) scan. (A) Axial contrast-
enhanced CT scan revealed a large multilobulated intra-abdominal mass, exhibiting heterogeneous enhancement and marked necrosis. (B) Coronal
reconstruction CT image showed the size, contour and location of the tumor, and indicated no obvious abdominal organ involved.

Figure 2. Macroscopic view of the resected tumor. (A) The tumor was an
integration of several well-circumscribed, multilobulated, gray-to-yellow
and focally hemorrhagic masses. (B) The freshly cut surface of the mass was
heterogeneous in color, from light gray to brown-yellow, and exhibited focal
irregular hemorrhagic-cystic changes and necrotic areas. The tumor was
surrounded by a complete fibrous capsule.

the ovoid to spindle cells were arranged predominantly in
fascicles, storiform and whorls, and formed vague nodules
(Fig. 3A and B). The individual neoplastic cells exhibited
indistinct cell borders resulting in a syncytial appearance and
a moderate amount of eosinophilic cytoplasm (Fig. 3C). The
nuclei were oval with distinct nucleoli and thin smooth nuclear
membranes. Binucleated and multinucleated tumor cells were
occasionally observed. The tumor was typically infiltrated by
small lymphocytes (Fig. 3D). The admixed small lymphocytes
were mixed with B and T cells. Necrosis and hemorrhagic-
cystic changes were present and filled with necrotic debris.
Immunohistochemical staining revealed that the tumor was
strongly positive for CD21 and CD23 (Fig. 4), and weakly
positive for vimentin (data not shown). No additional adjuvant
chemotherapy was performed. After 18 months of regular
follow-up the patient is asymptomatic.

Discussion
FDCs are found in primary and secondary lymphoid follicles

and play an essential role in antigen presentation for the
B-cell compartment, as well as regulation of the germinal
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Figure 3. Microscopic examination of the solid component of the mass
using H&E staining. Bundles of ovoid to spindle cells with pinkish cyto-
plasm were arranged predominantly in fascicles, storiform and whorls, and
formed vague nodules (original magnification: A, x100; B, x200). Individual
neoplastic cells showed indistinct cell borders resulting in a syncytial
appearance and a moderate amount of eosinophilic cytoplasm (C, x400). The
tumor was typically infiltrated by small lymphocytes (D, x400).

Figure 4. Immunohistochemical staining revealed positive CD21 (original
magnification: A, x400) and CD23 (B, x400) expression.

center reaction. The exact origin of FDCs remains unclear
and hematopoietic lineage origin or stromal-cell derivation
has been proposed. Proliferation of FDCs leads to benign
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reactive lesions or generates neoplastic conditions. It was
not until 1986 that the FDC tumor was first characterized by
Monda et al (1). Since then, a number of studies have been
reported, expanding the clinical and morphologic spectrum.

Extranodal FDC sarcoma was first reported by Chan
et al in 1994 (3). Since then, the spectrum of FDC sarcoma
in extranodal sites has greatly expanded to include locations
throughout the body, such as head and neck, liver, spleen,
gastrointestinal tract, soft tissue, skin, lung and breast (3-21).
However, due to limited reported cases in the literature, the
clinical and pathological characteristics of extranodal FDC
sarcoma remained under-recognized. Almost one-third of
cases were misdiagnosed at initial evaluation (3,5-26). The
main cause of misdiagnosis is that it is impossible to initially
consider a poorly differentiated tumor in the extranodal site to
be FDC sarcoma when it is first encountered. Another cause
is that FDC markers are not routinely used for detecting FDC
sarcoma in the extranodal sites.

The diagnosis of FDC sarcoma is established based on
the findings of morphology and immunohistochemistry (7).
FDC sarcoma has distinct pathological characteristics that
facilitate an accurate diagnosis. The histological features of
FDC sarcoma tend to be stereotypical (3). It is composed of
spindle or oval cells arranged in sheets, nets and fascicles,
and focally exhibiting a storiform or whorled growth pattern.
Positive immunohistochemical staining of CD21, CD35 and
CD23 was particularly useful for the final diagnosis of FDC
sarcoma. In the present case, microscopic findings were
consistent with those of the studies mentioned above and a
diagnosis of FDC sarcoma resulted.

In the present case, the laboratory examination indicated
that serum CA125 was elevated to 76.9 U/ml pre-operatively
and decreased to anormal level of 5.5-5.7 U/ml post-operatively.
This result indicated certain intrinsic associations between
serum CA125 levels and FDC sarcoma. However, elevated
serum CA125 levels have not been observed in other reported
FDC sarcomas. Althoughlymphomacells donotsecrete CA125,
investigators have reported serum elevations of CA125 in
as many as 40% of patients with non-Hodgkin's lymphoma,
particularly when peritoneal, pleural or pericardial effu-
sions were present (27). Various investigators have proposed
including serum CAI25 level in prognostic indices for
Ilymphoma (28). The value of elevated CA125 levels for FDC
sarcoma diagnosis remains to be determined.

Although the optimal treatment modality of FDC sarcoma
has yet to be defined due to the limited number of reported
cases, the current therapeutic guidelines refer to treatment
modalities used for soft tissue sarcomas of high grade.
Treatment principles include radical resection, adjuvant radia-
tion and chemotherapy (2). Radical resection of the tumor is
the primary therapy, although the treatment modalities for
FDC sarcoma vary widely. FDC sarcoma was previously
considered an indolent tumor with low tendency towards recur-
rence or metastasis. However, findings of studies with larger
patient cohorts and longer follow-up have shown that FDC
sarcoma is a more aggressive tumor and should be considered
an intermediate-grade malignancy. It has been reported that
at least 40% of documented FDC sarcomas have recurred and
25% have metastasized with a mortality rate of 16.7% (2,8).
Due to this significant recurrent and metastatic potential, it is
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reasonable that, following radical resection of the localized
tumor, recurrence may be prevented by adjuvant radiotherapy
or chemotherapy (29-31). However, the role of radiotherapy
and chemotherapy in the treatment of this neoplasm has yet to
be clearly defined since the value of these adjuvant treatments
to effectively improve survival rates remains to be deter-
mined (2,8). The present case suggested that FDC sarcoma is
effectively treated by surgery and no radiotherapy or chemo-
therapy after radical excision is required.

In conclusion, extranodal FDC sarcoma is an extremely
rare tumor. Due to the scarcity of the identified cases, FDC
remains under-recognized and misdiagnosis is common. With
the aid of immunohistochemical analysis and the two most
reliable FDC markers, CD21 and CD35, the diagnostic accu-
racy has been significantly improved. Therefore, when FDC
sarcoma is suspected histologically, immunohistochemical
stains for FDC differentiation should be performed to avoid
potential misdiagnosis.
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