
ONCOLOGY LETTERS  12:  2062-2064,  20162062

Abstract. Follicular dendritic cell sarcoma (FDCS), which 
originates in antigen-presenting cells of the B-cell follicles 
of the lymph nodes, is an uncommon disease, particularly in 
a splenic location. In a number of cases, FDCS may easily be 
confused with other solid tumors and be underdiagnosed. The 
present study reports a case in which such as tumor occurred in 
a 64-year-old woman. The patient presented with an abdominal 
mass, and computed tomography was performed. Histological 
and immunohistochemical studies revealed a diagnosis of 
FDCS. The patient underwent surgical treatment and had a good 
remission. At the time of writing, the patient was in good condi-
tion. The present study also discusses the clinical characteristics, 
treatment methods and prognosis of FDCS, with particular refer-
ence to the main points of the imaging diagnosis.

Introduction

Follicular dendritic cells (FDCs), Langerhans cells and inter-
digitating dendritic cells are non-lymphoid, non-phagocytic 
cells classified generically as accessory cells of the lymphoid 
system. The function of non-phagocytic cells is the capture and 
presentation of antigens and immune complexes (1). Lymphoid 
follicles are present in extra-nodal lymphoid and lymph node 
tissues. As described by Monda et al, FDC sarcomas (FDSCs) 
were extremely rare in 1986 (2). In recent years, the incidence 
rates for FDSC has been gradually increasing. Recently, 
there have been a large number of reviews published on this 
neoplasm (3-5). Waldeyer's lymphoid tissue (tonsil) in the 

head and neck region is the most common extranodal site 
(40%), followed by the nasopharynx (20%), parapharyngeal 
space (12%), maxillary alveolar ridge (4%), and hard and soft 
palate (4%) (6). The current study presents an additional case of 
FDCS of the spleen in a 64-year-old woman, and emphasizes 
the diagnostic difficulties in this specific population with a 
review of the pertinent literature.

Case report

In July 2013, an abdominal mass was found in a 64-year-old 
woman (who did not present obvious symptoms at that time) at 
a health center in Suzhou, China. The patient was then hospital-
ized in the Affiliated Wujiang Hospital of Nantong University 
(Suzhou, Jiangsu, China) for further examination by computed 
tomography (CT). Non-enhanced CT showed that this mass 
measured 190x124 mm, and was located in the spleen where a 
massive shadow was visible. The lesion manifested as a lower 
hybrid density shadow and calcification, with clear borders 
(Fig. 1). Moderate inhomogenous enhancement was found 
at the arterial phase (Fig. 2) and inhomogenous continuous 
enhancement was found at the venous phase (Fig. 3) following 
gadolinium administration, and a delayed CT scan showed 
that the lesion was significantly enhanced (Fig. 4).

A sample of the splenic mass was obtained at the 
time of the diagnostic evaluation and was formalin-fixed, 
paraffin‑embedded, cut into 3‑µm sections, and stained with 
hematoxylin and eosin. The histological examination demon-
strated that the diagnosis was splenic FDCS (Fig. 5).

The tissue sections were evaluated immunohistochemically 
using an avidin-biotin-peroxidase complex method and an 
automated immunostainer. All tissue sections were subjected 
to heat-induced antigen retrieval prior to incubation with mouse 
monoclonal anti-human antibodies against cluster of differen-
tiation (CD)3 (sc-20047), CD20 (sc-393894), CD34 (sc-74499), 
CD68 (sc‑20060), vimentin (sc‑373717), neuron‑specific enolase 
(NSE) (sc-376585), Ki-67 (sc-23900), CD15 (sc-19648), CD23 
(sc-18910), CD30 (sc-46683) and epithelial membrane antigen 
(EMA) (sc-52329), which were purchased from Santa Cruz 
Biotechnology, Inc. (Dallas, TX, USA) and were used at a dilu-
tion 1:200. The tumor cells positively expressed CD3, CD20, 
CD34, CD68, vimentin and NSE. Ki-67 was expressed in 20% 
of the tumor cell nuclei, and those tumor cells were negative 
for CD15, CD23, CD30 and EMA. In October 2013, in order 
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to confirm the diagnosis established by the Affiliated Wujiang 
Hospital of Nantong University, the patient visited the Depart-
ment of Pathology of the Affiliated Tumor Hospital of Fudan 
University (Shanghai, China) with the pathological sections and 
paraffin blocks for consultation. The result of the consultation 
was that the pathological diagnosis of the tumor accorded with 
splenic FDCS, which was consistent with the diagnosis made 
by the Affiliated Wujiang Hospital of Nantong University. 

Once the definitive diagnosis had been established, the patient 
received surgery in the Affiliated Wujiang Hospital of Nantong 
University. The patient had a good remission and not received 
chemotherapy or radiotherapy. At the time of writing, the patient 
was in a healthy condition. Written consent was obtained from 
the patient for publication of the present study.

Discussion

FDCS often occurs between the ages of 30 and 50, and 
there is no gender predilection (7). In the majority of cases, 
enlarged cervical lymph nodes are present, which are pain-
less and slow growing (8). The patient in the present study 
only presented with an abdominal mass and did not present 
with any other obvious symptoms. The manifestations of the 
patient are similar to the cases reported in the literature (9,10). 
Follicular dendritic cells are essential in the lymph nodes, 
where their primary role is directed towards antigen presen-
tation and antigen-dependent B-cell maturation. Hence, the 
lymph nodes are the location in which this rare neoplasm most 
commonly occurs. However, the tumors can also colonize the 
inherent lymphoid tissues or be acquired by other organs that 
thereby serve as extranodal locations of occurrence (11). The 
histological features of FDCS tend to be stereotypical, with 
tumors composed of spindle or oval-shaped cells that show 
a storiform or whorled growth model, and are arranged in 
sheets, nets and fascicles focally (12). Epithelioid cells and 

Figure 1. Non-enhanced computed tomography scan showing a 190x124-mm 
mass located in the spleen, where a massive shadow was visible. The lesion 
was manifested as a lower hybrid density shadow and calcification, with clear 
borders.

Figure 5. Morphological features of the atypical cells revealing large 
epithelioid cells with eosinophilic nucleoli and abundant cytoplasm 
(hematoxylin and eosin staining; magnification, x100).

Figure 3. Computed tomography scan showing inhomogenous continuous 
enhancement at the venous phase following gadolinium administration.

Figure 2. Computed tomography scan showing moderate inhomogenous 
enhancement at the arterial phase following gadolinium administration.

Figure 4. Delayed computed tomography scan showing the lesion with sig-
nificant enhancement.
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multinucleated giant cells are visible in the lesions (13). These 
typical characteristics of pathology were in agreement with 
the results of the present case. Histological findings may 
increase the suspicion of FDCS, but it is essential to combine 
immunohistochemical staining for follicular cell differen-
tiation in order to avoid misdiagnosis (14). CD21, CD23 and 
CD35 are the most widely used markers to demonstrate FDCS 
differentiation (15). Vimentin, EMA, S-100 protein, CD68, 
desmoplakin, muscle‑specific actin and leukocyte common 
antigen show broadly variable positivity in FDCS. In fact, the 
only markers permitting the diagnosis of FDCS are CD21 and 
CD35 because they are only expressed by FDCS. Studies have 
shown that the pathogenesis of FDCS is associated with the 
Epstein-Barr (EB) virus, however, a review of the literature 
showed that EB virus RNA sequences were detected in the 
organs and tissues throughout the body, with the exception of 
the liver and spleen, in the majority of FDCS cases (16).

The majority of FDCS tumors have clear boundaries and 
are nodular or lobulated, with a size that is dependent on the 
location of the tumor. Usually, the tumors are small in volume, 
superficial and nodular with expansive growth, while hemorrhage 
or necrosis is rare. The tumors located in the abdominal cavity 
or abdominal organs are found deeper and are larger, with the 
presence of hemorrhage and necrosis, and possible infiltration 
into the adjacent parenchymal organs or soft tissues, as reported 
in the present case, which was consistent with the literature (17). 
On magnetic resonance imaging, FDCS may appear as an isoin-
tense expansive mass on T1-weighted scans, while homogeneous 
and slightly hyperintense on T2-weighted scans following gado-
linium injection, with uniform moderate enhancement (18). These 
features may be useful in the diagnosis of this rare condition. 
However, more studies are required to describe the radiological 
characteristics of FDCS. As with any other sarcomas, a resec-
tion of the tumor with a wide margin is generally recommended 
whenever feasible. In cases with aggressive disease, such as those 
with extracapsular invasion, a high mitotic index or unresectable 
tumors, radiotherapy could be considered. Adjuvant chemo-
therapy, including a cyclophosphamide, hydroxydaunorubicin, 
oncovin and prednisone regimen, carboplatin or Adriamycin, has 
previously been recommended (19).

In conclusion, FDCS is a rare tumor that has been recognized 
only recently. The disease rate is probably underestimated, 
particularly when the tumors occur in extranodal sites. The 
present study describes an additional case of a woman with 
follicular dendritic cell sarcoma in the spleen, and discusses 
the main clinical characteristics, treatment options and prog-
nosis of this neoplasm, particularly emphasizing the diagnostic 
difficulties. The aim of the present study is to aid radiologists 
and pathologists to further understand this tumor. Although 
the histological features of FDCS are rather stereotypical, they 
are likely to be misdiagnosed, as monoclonal‑specific FDC 
markers are not routinely used in the immunohistochemical 
study of poorly-differentiated malignant tumors. The use of 
such markers appears to be necessary for any poorly-differen-
tiated tumor. At present, surgical excision is the most effective 
treatment for the majority of patients with FDCS. In certain 
cases, where the tumor is deeply situated, large or infiltrated 
into the adjacent tissues, adjuvant chemotherapy and radio-
therapy are the optimal treatments. Generally, the prognosis of 
FDCS is favorable (18,20,21).
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