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Clinicopathologic profile of extranodal follicular
dendritic cell sarcoma in the mesentery of smalli
intestine: a study of two cases with literature review
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Abstract: Aim: To analyze the clinicopathologic profile of the extranodal follicular dendritic cell sarcoma (FDCS) in
the mesentery of small intestine. Materials and methods: The clinical observations and histopathologic andimmu-
nohistochemical features of FDCS were analyzed in the mesentery of small intestine. Results: FDCS had no charac-
teristic clinical manifestations. Histology showed oval sarcoma cells forming fascicles of spindle cells and whorls.
Sarcoma tissue was distributed pervasively and often mixed with some T lymphoid cells. Immunohistochemical
markers showed the follicular dendritic sarcoma cells were positive for CD21, CD23, CD35, D2-40 and vimentin,
and weakly positive for CD68, and S-100, while EMA, CD1a, desmin, AE1/AE3, CD45R0, CD3, LCA and MPO were
negative. Conclusion: FDCS is a rare malignant tumor in the mesentery of small intestine.l Its diagnosis depends
on the histopathology and immunohistochemical staining, and its prognosis is uncertain. Surgical operation is the
first choice of treatment.
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Introduction

Follicular dendritic cell sarcoma (FDCS) origi-
nates from follicular dendritic cells (FDC), which
are accessory immune cells of the lymphoid
system. The first case report of FDCS in tonsil
was described in 1986 by Monda et al. [1].
Since then, FDCS has been reported increas-
ingly. FDCS occurs most frequently in the lymph
nodes of neck and axillary [2]. However, FDCS
in extranodal sites is widespread throughout
the body, presenting in urinary bladder [3], ton-
sil, palate [4], pancreas [5], pharynx, peritone-
um, gastrointestinal tract (GIT) [6], spleen [7],
mediastinum [8], thyroid, lung, oral cavity, and
liver. Few articles about FDCS In the mesentery
of small intestineare reported in the English lit-
erature [9, 10].

Therefore, an erroneous diagnosis is easily
made. In order to facilitate the diagnosis and
understanding of this rare cancer, we describe
two cases of FDCS in the mesentery of small
intestine, with clinicopathologic profile. In addi-
tion, we review the literature on FDCS.

Materials and methods

In our report, two cases diagnosed as FDCS in
mesentery of small intestine were obtained
from Department of Pathology, Tianjin Nankai
Hospital. The detailed clinical data was gath-
ered from the hospital records.

Affinity-purified mouse monoclonal antibodies
for CD21, CD23, CD35, D2-40, Vimentin, CDGS,
EMA, CDla, desmin, AE1/AE3, CD45R0O, CD3,
LCA, MPO and S-100 were purchased from
Beijing Zhongshan Golden Bridge Biotechnology
Co. LTD. EliVisionTMplus Polyr HRP (Mouse/
Rabbit) IHC kit (KIT-9901) were purchased from
MAIXIN-BIO.

Pathologic materials were fixed in 10% buffered
formalin and routinely processed for light mi-
croscopy. 4-um-thick sections were cut from
the tissue blocks and stained with hematoxylin
and eosin (H&E). The avidin-biotin-peroxidase
complex (ABC) method was used for immuno-
histochemical staining studies. In order to eval-
uate the specificity of the antibodies, serial sec-
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Figure 1. The tumor cells are composed of oval to
spindle cells growing in fascicles, and whorls. A mul-
tinucleated giant cell can be seen. HEx100.

Figure 2. T lymphocytes around a vessel confirmed
by CD3 SPx100.

Figure 3. Multinucleated giant cell, HEx400.

tions were incubated with PBS displacing the
primary antibody as negative controls, and
known positive tissues were used as the posi-
tive controls.
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Results
Clinical data

Case 1: A 74-year-old man presented at our
hospital with a burst of epgastric pain after
drinking. Ultrasound indicated that there were
large amount of gas in gastrointestinal area,
and suspicion of small intestine perforation. No
obvious abnormity was found by laboratory
examination. A perforation of 3 cm in diameter
was found in the small intestine during emer-
gency surgery, besides which a mass was seen
in the mesentery, measuring 3.3x2.2 cm in
diameter. The small intestine structure was
almost completely destroyed by tumor cells.
Consistent short fusiform to oval cells were
found in the submucosa, with to moderate
atypia and eosinophilic cytoplasm, arranged in
bundle and storiform patterns (Figure 1). There
were small amounts of lymphocytes scattered
throughout the tumor cells and clustered
around blood vessels, which were T cells as
demonstrated by CD3 (Figure 2). Large geo-
graphic necrosis areas were seen. At high mag-
nification, the tumor cells were spindle shaped
with prominent eosinophilic cytoplasm. The
nuclei were round or oval. A few mononuclear
tumor giant cell or syncytial cells were seen
(Figure 3). Mitotic rate was 10-13/10 HPF.
Immunohistochemical analysis demonstrated
that the tumor cells were positive with CD21,
CD23, CD35, clusterin, vimentin, and D2-40,
while focally positive for CD68, and S-100
(Figure 4). The patient received no other treat-
ment except for surgery; he died of other dis-
ease one year after the diagnosis.

Case 2: Patient 2 was a 34-year-old woman.
She complained about an abdominal mass dur-
ing a physical examination a months before.
She had no fever, cough, decompensation, or
expectoration. Surgical examination confirmed
her finding. The mass in the small intestine
mesentery was found and removed surgically.
The neoplasm measured 9x7x6 cm. The mass
was excised and sectioned for histologic exami-
nation. The oval and fusiform tumor cells were
slightly atypia with eosinophilic cytoplasm, and
large nuclei with obvious nucleoli and mitoses
(Figure 5). A mixture of lymphocytes and neu-
trophils patchily infiltrated among neopl-
astic cells. Immunohistochemical analysis sh-
owed that the tumor cells were positive with
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Figure 4. Neoplastic cells are immunoreactive for
CD21. SPx100.

Figure 5. At high magnification, the tumor cells
are round with prominent eosinophilic cytoplasm.
HEx400.

Figure 6. Neoplastic cells are immunoreactive for
CD23 SPx200.

CD21, CD23, CD35, vimentin, and D2-40, and
focally positive for CD68, and S-100 protein
(Figure 6). Patient received radiotherapy after
the operation for 3 months, and there was no
evidence of recurrence for 8 years’ follow up.
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Criteria

Tumor cell membranes are positive for CD21,
CD23, CD35, D2-40, and cytoplasm is positive
for CD68, S-100 protein, and vimentin.

Discussion

FDCS is a very rare neoplasm, and its identity-
remained unknown until recently. Therefore,
perhaps there are more FDCS cases than those
that have been reported. Although FDCS can
occur at any age, it usually affects young adults
[11]. A review of the literature showed a slight
female predominance [12]. But another article
indicated that there was no gender difference,
in agreement with us [13]. Clinical presentation
of intra-abdominal FDCS included abdominal
pain, diarrhea, intestinal obstruction, melena,
and dyspepsia [14]. However, none of our cases
had the above symptoms. FDCS is traditionally
regarded as an indolent tumor, with a tendency
to local recurrence and little risk of distant
metastasis. However, Chan et al. considered
that high mitosis, nuclear pleomorphism, and
lack of adjuvant therapy were predictors of
higher recurrence rate [14].

The microscopic appearance of FDCS showed
that the tumor cells were composed of oval to
spindle cells in fascicles, whorls, sheets, and a
storiform pattern, just as in our cases. The neo-
plastic cells were intimately admixed with small
T lymphocytes as we described above. Necrotic
areas usually can be seen. Yun-Chen Chang et
al. considered that nuclear pleomorphism,
brisk mitotic rate, coagulative necrosis, and
atypical forms were aggressive featuresthat
correlated with poor outcome [9].

FDCS are mesenchymal tumors. All the tumors
in this series have similar morphologic features.
It is often difficult in histology to differentiate
them from inflammatory myofibroblastic tum-
our, smooth muscle, and fibrohistiocytic tumors,
metastatic sarcoma, and undifferentiated car-
cinoma. Hence, Immunohistochemistry (IHC) is
necessary for diagnosis of FDCS [15]. FDCS
has distinct immunohistochemical features.
The tumor cells are commonly positive for
CD21, CD23, CD35, which aremarkers of nor-
mal follicular dendritic cells. Thus their diagno-
ses rely on these 3 markers in almost all report-
ed cases. Few cases lack both CD21 and CD35
immunoreactivity. Xie et al. showed that D2-40
was superior or equal to CD21 for evaluating
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the disrupted reactive FDC meshwork in a vari-
ety of lymphocytic disorders, and D2-40 was a
sensitive and specific new marker for diagnosis
of FDCS [16]. Some studies reported FDCS
expressed FDCSP and SRGN, which probably
can serve as novel follicular dendritic cell sar-
coma markers [17]. The positive expression of
D2-40, S-100 protein, CD68, vimentin and
Ki-67 may be nonspecific. Our cases had the
same immunohistochemical findings. There-
fore, it is important to use a sufficient number
of markers in the diagnosis of FDCS.

Surgical resection is considered to be an effec-
tive clinical treatment for FDCS. The survival
rate of surgical resection for non-metastatic
cases is significantly higher than non-operative
therapy. The therapeutic effect of adjuvant che-
motherapy and radiotherapy is unclear due to
its rarity. Thus, FDCS treatment should be
adjusted according to the specific invasion of
the tumor, age of patient, location, size, mitotic
count, presence of significant necrosis and cel-
lular atypia of the tumor. Some articles report-
ed that the chemotherapy regimens and radio-
therapies commonly used for lymphomas or
soft tissue sarcomas were suitable for some
non-operative patients, but their roles remained
unclear.

Acknowledgements

We acknowledge the work of surgeons involved
in the discovery of these cases.

Disclosure of conflict of interest
None.

Address correspondence to: Dr. Zhi Xin, Department
of Laboratory Medicine and Pathology, Tianjin Nan-
kai Hospital, 122 Sanwei Road, Nankai District,
Tianjin, China. Tel: +86-22-2743-5308; 1392004-
5031; E-mail: xinzhig@163.com

References

[1]  Amirtham U, Manohar V, Kamath MP, Sriniva-
samurthy PC, Chennagiriyappa LK, Shenoy
AM, Renuka PK, Kumar RV. Clinicopathological
profile and outcomes of follicular dendritic cell
sarcoma of the head and neck region - a study
of 10 cases with literature review. J Clin Diagn
Res 2016; 10: XCO8-XC11.

[2] Pang J, Mydlarz WK, Gooi Z, Waters KM, Bish-
op J, Sciubba JJ, Kim YJ, Fakhry C. Follicular
dendritic cell sarcoma of the head and neck:

2375

(4]

(5]

(7]

(8]

(11]

[12]

(14]

case report, literature review, and pooled anal-
ysis of 97 cases. Head Neck 2016; 38 Suppl 1:
E2241-9.

Duan GJ, Wu YL, Sun H, Lang L, Chen ZW, Yan
XC. Primary follicular dendritic cell sarcoma of
the urinary bladder: the first case report and
potential diagnostic pitfalls. Diagn Pathol
2017; 12: 35.

Wang L, Cheng H, Li J, Bian D, Chen O, Jin C,
Zhao M. Extranodal follicular dendritic cell sar-
coma of the soft palate: a case report. Int J Clin
Exp Pathol 2014; 7: 8962-6.

Liang W, He W, Li Z. Extranodal follicular den-
dritic cell sarcoma originating in the pancreas:
a case report. Medicine (Baltimore) 2016; 95:
e3377.

Shaw D, Cuison R, Ito H. Follicular dendritic cell
sarcoma of the stomach: case report and re-
view of the literature. Curr Oncol 2014; 21:
e775-8.

Wang L, Xu D, Qiao Z, Shen L, Dai H, Ji Y. Fol-
licular dendritic cell sarcoma of the spleen: a
case report and review of the literature. Oncol
Lett 2016; 12: 2062-2064.

Hu J, Dong D, Jiang Z, Hu H. Clinicopathological
characteristics of mediastinal follicular den-
dritic cell sarcoma: report of three cases. J Car-
diothorac Surg 2016; 11: 56.

Chang YC, Chau Y, Yeh YC, Chau GY. Small in-
testine follicular dendritic cell sarcoma with
liver metastasis: a case report. Medicine 2017;
96: e7261.

Zhu H, Chen M, Du Y. Follicular dendritic cell
sarcoma of the small intestine detected by
double-balloon enteroscopy. Dig Endosc 2017;
29: 725-726.

Chan JK, Fletcher CD, Nayler SJ, Cooper K. Fol-
licular dendritic cell sarcoma Clinicopathologic
analysis of 17 cases suggesting a malignant
potential higher than currently recognized.
Cancer 1997; 79: 294-313.

Wang RF, Han W, Qi L, Shan LH, Wang ZC,
Wang LF. Extranodal follicular dendritic cell
sarcoma: a clinicopathological report of four
cases and a literature review. Oncol Lett 2015;
9: 391-98.

Hwang SO, Lee TH, Bae SH, Cho HD, Choi KH,
Park SH, Kim CH, Kim SJ. Transformation of
Castleman’s disease into follicular dendritic
cell sarcoma, presenting as an asymptomatic
intra-abdominal mass. Korean J Gastroenterol
2013; 62: 131-4.

Chan JK, Fletcher CD, Nayler SJ, Cooper K. Fol-
licular dendritic cell sarcoma: clinicopathologic
analysis of 17 cases suggesting a malignant
potential higher than currently recognized.
Cancer 1997; 79: 294-313.

Kulkarni MP, Momin YA, Deshmukh BD, Sulhy-
an KR. Extranodal follicular dendritic cell sar-
coma involving tonsil. Malays J Pathol 2015;
37: 293-99.

Int J Clin Exp Pathol 2018;11(5):2372-2376


mailto:xinzhig@163.com

FDCS in the mesentery of small intestine

[16] Xie Q, Chen L, Fu K, Harter J, Young KH, Sunk- [17] Urun, Kankaya D, Koral L, Yalcin B, Karabork
ara J, Novak D, Villanueva-Siles E, Ratech H. A, Ceyhan K, Boruban MC, Utkan G, Demirka-
Podoplanin (d2-40): a new immunohistochem- zik A. Intraabdominal follicular dendritic cell
ical marker for reactive follicular dendritic cells sarcoma: a report of three cases and review of
and follicular dentritic cell sarcomas. Int J Clin the literature. Tumori 2013; 99: e65-9.

Exp Athol 2008; 1: 276-84.

2376 Int J Clin Exp Pathol 2018;11(5):2372-2376



