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Abstract

Introduction Follicular dendritic cell sarcoma (FDCS) is a rare neoplasm, accounting for only 0.4% of soft-tissue sarcomas. It
shows both nodal and extranodal involvement. Considering the rarity and difficulties in diagnosing this tumor, we consider it
very important to share our experience of diagnosing FDCS. Its correct diagnosis cannot be overemphasized as the treatment and
prognosis of FDCS are very much different from tumors which come in its differential diagnosis.

Material and Methods We are presenting eight cases of extranodal FDCS in gastrointestinal tract diagnosed at our center in a
period of 3 years (Feb 2015 to Feb 2018). Presenting complaints, demographic details, gross description, histologic features,
immunostain results, and clinical follow-up were evaluated.

Results Four patients were females and four were males. Tumor ranged in size from 5.5 to 35 cm. In five cases, tumor cells were
arranged in storiform and whorling pattern. Lymphocytes were seen sprinkled in between these cells. In one case, lymphocytic
infiltrate was extensive. Giant cells and frequent mitoses were noted in two cases. One case showed extensive necrosis. Tumor
cells were strongly and diffusely positive for CD21 and CD35. Mean follow up of 11.8 months (range 01 to 24 months) was
noted.

Conclusion FDCS is a rare tumor having distinct morphology and phenotype which if known can be correctly diagnosed.
Therefore, knowledge of its varied location, morphology, and phenotype is very important to correctly diagnose this tumor
and to prevent misdiagnosis and mistreatment.
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Introduction

The existence of follicular dendritic cell tumors was predicted
by Lennert [1] in 1978 but follicular dendritic cell sarcoma
(FDCS) was first described by Monda et al. in 1986 [2].
Initially, it was considered as nodal disease; however, later
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studies revealed that this tumor also shows extranodal in-
volvement [3, 4]. This tumor is derived from follicular den-
dritic cells which are accessory cells of the lymphoid follicles
and play important role to maintain the immune system by
interacting with B cells [5]. Follicular dendritic cells are found
in both nodal and extranodal locations which explain nodal
and extranodal involvement by FDCS [6]. Follicular dendritic
cell sarcoma can have association with paraneoplastic pem-
phigus [7, 8] and Castleman disease [9]; however, most FDCS
cases occur sporadically [10]. Diagnosis of FDCS in
extranodal location is challenging because of its rarity and
varied morphology. Moreover, follicular dendritic cell sarco-
ma immunohistochemical stains are not included in routine

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s12029-018-0178-0&domain=pdf
http://orcid.org/0000-0003-1826-8104
mailto:drusmanhassan256@gmail.com

914

J Gastrointest Canc (2019) 50:913-918

panel. FDCS predominantly comprises of spindle-shaped
cells in whorling and storiform pattern with scattered mitoses
and lymphocytic infiltrate in background. However, these tu-
mors can show epithelioid morphology in nests and sheets,
absence of lymphocytic infiltrate, extensive lymphoid infil-
trate, necrosis, and frequent mitoses. Tumor cells usually re-
veal strong and diffuse positivity for CD21, CD23, and CD35;
clusterin; D 2-40; and gamma synculcein [3]; however, patchy
positivity can be seen for EMA, S100, and CD68. FDCS
shows consistent negative expression for CD34, CD3,
CD79a, CD30, HMB-45, desmin, and high-molecular weight
cytokeratins.

Although FDCS behaves as an intermediate grade neo-
plasm [11], unfavorable prognostic factors include young
age at diagnosis (<40 years), absence of lymphoplasmacytic
infiltrate, large size of tumor (>6 cm), intraabdominal loca-
tion, coagulative necrosis, significant cellular atypia, and high
mitotic index (> 5/10 HPF), with intraabdominal location the
single most important unfavorable prognostic factor [12].
Because of its morphology, differential diagnoses of FDCS
in gastrointestinal tract include undifferentiated carcinoma,
sarcomatoid carcinoma, KIT negative gastrointestinal stromal
tumor, lymphoma, peripheral nerve sheath tumor, smooth
muscle tumor, and interdigitating dendritic cell sarcoma.
Considering the rarity and difficulties in diagnosing this
tumor, we consider it very important to share our expe-
rience of diagnosing FDCS because there are reports of
30-58% misdiagnosed cases especially when FDCS oc-
cur in extranodal sites [10—12]. Moreover, its correct
diagnosis cannot be overemphasized as the treatment
and prognosis of FDCS are very much different from
other tumors which are usually considered in its differential
diagnoses.

Materials and Methods

After approval from internal review board (IRB), a total of
eight patients diagnosed as extranodal FDCS in gastrointesti-
nal tract from February 2015 to February 2018 at Shaukat
Khanum Memorial Cancer Hospital & Research Centre,
Lahore, Pakistan, were included in the study. Tumors involv-
ing both lymph nodes and gastrointestinal tract were excluded
to rule out the possibility of secondary involvement of gastro-
intestinal tract by lymph node malignancy. Reports, slides,
and all clinical data were archived from the database of the
hospital. Mean, median, and mode were calculated for quan-
titative variables like age and tumor size and frequencies and
percentages were calculated for immunostain results. Clinical
history, presenting complaints, demographic details, gross de-
scription, histologic features, and immunostains were
reviewed by two consultant histopathologists. Clinical
follow-up was also evaluated.
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Results

Four patients were females and four were males. Age
ranged from 20 to 46 years (mean age 29.2 years). All
patients presented with abdominal pain. Three patients
also had history of constipation and intestinal obstruc-
tion. Tumors were found during radiological work up
including ultrasonography and computed tomographic
scan. One patient had liver metastasis at the time of
presentation. Seven patients are currently alive and one
patient has died of disease.

Tumors were located in large intestine in four pa-
tients (two in cecum and two in ascending colon), small
intestine in three patients (two in ileum and 1 in jeju-
num) and in stomach and lesser sac in one patient. The
mean size of tumor was 13 cm (range 5.5 to 35 cm). In
one patient, tumor showed polypoid appearance, rest of
the cases revealed solid mass like growth. In seven
cases, cut surface of tumor was homogenous, tan white
in color with areas of hemorrhage. In one case, exten-
sive necrosis was also seen.

Microscopically, five tumors showed typical morphol-
ogy exhibiting spindle to epithelioid cells arranged in
fascicles, storiform and whorling pattern (Fig. la—c).
Tumor cells had hyperchromatic to vesicular nuclei
and occasional prominent nucleoli (Fig. 1b). In back-
ground, sprinkling of lymphocytes was noted in all
cases (Fig. la—d). In one case, extensive lymphocytic
infiltrate was present (Fig. 1d). One case also showed
marked necrosis (Fig. 1e). Presence of tumor giant cells was
seen in two patients (Fig. 1f). Mitoses were <5 or equal to
5/10 HPFs in five cases, while three cases showed >5
mitoses/10HPF (Fig. 1).

In each case, extensive panel of immunohistochemical
stains was performed because of rarity of tumor, its odd loca-
tion and lot of entities had to be excluded before considering
FDCS as a possibility. All tumors were diffusely and strongly
positive for CD21 and CD35 (Fig. 2a, b), and negative for CK,
CAMS.2, EMA LCA, CD30, DOG-1, CD117, CD34,
HMB45, and S100.

Patient follow up ranged from 01 to 24 months (me-
dian 11.8 months). Seven patients underwent surgical
resection only and one patient received adjuvant chemo-
therapy. The patient who received adjuvant chemothera-
py actually had metastasis in liver and peritoneum and
this patient died of disease 24 months after diagnosis.
Rest of the seven patients are on follow-up and at the
moment they are free of disease. Patient who died was
a 24-year-old female, with 20-cm tumor in Jejunum.
Histology showed epithelioid to spindle-shaped cells,
moderate lymphocytic infiltrate and giant cells. Mitotic
count was 15/10HPFs. Complete tumor description and
clinical features are given in Table 1.
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Fig. 1 Histology of follicular
dendritic cell sarcoma (FDCS). a
FDCS showing predominantly
spindle cells with mild atypia. b
Epithelioid cells with vesicular
nuclei and prominent nucleoli. ¢
FDCS with epithelioid
morphology having rounded
hyperchromatic nuclei and
eosinophilic cytoplasm.
Sprinkling of lymphocytes is seen
in the background. d FDCS with
extensive lymphocytic infiltrate in
background. e FDCS with
prominent necrosis and
perivascular lymphocytic
infiltrate. f FDCS with giant cells

Discussion

Follicular dendritic cells are antigen presenting cells of the
primary and secondary follicles. These cells are present in
germinal centers of B cell follicles [5], which are present in
lymph nodes as well as in extranodal locations, either as ac-
quired lymphoid tissue or as part of the organized constitutive
lymphoid tissue. Tumor arising from follicular dendritic cells

Fig. 2 Immunohistochemical
staining showing cytoplasmic and
membranous positivity positive
for CD21 (a) and CD35 (b)

is called follicular dendritic cell sarcoma (FDCS). As follicu-
lar dendritic cells are present in both nodal and extranodal
locations, FDCS can arise in both nodal and extranodal loca-
tions. These tumors are rare in lymph nodes and even rarer in
extranodal sites. Apart from lymph nodes, FDCS have been
reported in tonsil, palate, pharynx, spleen, mediastinum, liver,
thyroid, lung, thigh soft tissue, and gastrointestinal tract
[13-21].
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Table 1 Clinical features and tumor description
Case  Age (year)/sex Presentation Site of Morphology Tumor size Mitotic count
no. involvement
1 24/female Abdominal pain Jejunum Epithelioid to spindle-shaped cells, 20cmx 15 cm 15 mitoses/10 HPF
and weight loss moderate lymphocytic infiltrate,
and giant cells
2 35/female Abdominal pain Ascending colon  Epithelioid cell and mild lymphocytic 55 cmx43 cm 03 mitoses/10 HPF
and weight loss infiltrate in background and giant cells
3 22/male Abdominal pain Ascending colon  Epithelioid to spindle-shaped cells in 10 ecm x 8 cm 09 mitoses/10 HPF
and constipation short fascicles and severe
lymphocytic infiltrate
4 20/male Abdominal pain Distal ileum Spindle-shaped cell in fascicles and 07 cmx 05 cm 04 mitoses/10 HPF
and constipation perivascular lymphocytic infiltrate
5 46/female Abdominal pain ileum Epithelioid to spindle-shaped cells 09 cmx09 cm 03 mitoses/10 HPF
and lymphocytic infiltrate
25/male Abdominal pain Cecum Epithelioid to spindle-shaped cells 08 cmx06 cm 04 mitoses/10 HPF
40/male Abdominal pain Cecum Spindle to ovoid cells and necrosis 35cmx25cm 05 mitoses/10 HPF
and constipation
8 22/female Epigastric pain Lesser sac and Spindle-shaped cells in fascicles, 09 cmx08 cm 07 mitoses/10 HPF

stomach

and necrosis

FDCS behaves as an intermediate grade neoplasm which
can show recurrence and metastasis [12]. Most common met-
astatic sites are the liver and lung followed by lymph node and
bone. Young age at diagnosis (<40 years), absence of
lymphoplasmacytic infiltrate, large size of tumor (> 6 cm),
intraabdominal location, coagulative necrosis, significant cel-
lular atypia and high mitotic index (=5/10 HPF) are consid-
ered poor prognostic factors [22].

In the recent years, FDCS are being diagnosed in different
locations and oncologists are facing difficulties in treating this
tumor as there are no definite guidelines for its management.
However, role of surgery is considered pivotal in treatment of
FDCS as prior studies showed better overall survival after
surgery when compared with other treatment modalities.
Role of neoadjuvant and adjuvant chemotherapy with surgery
has shown different results with some studies showing benefit
and some showing no added advantage when compared with
surgery alone [23]. Our seven patients underwent surgical
resection only and are still surviving without any evidence
of disease. One patient received adjuvant chemotherapy.
This patient had metastasis in liver and peritoneum and died
of disease 24 months after diagnosis.

FDCS have distinct morphology regardless of their loca-
tion. Most of the tumors are composed of plump spindle cells
arranged in fascicular, storiform and whorling patterns with
lymphocytic sprinkling in background. Variation in morpho-
logical features include epithelioid appearance, nested and
sheet like arrangement of tumor cells, areas of marked atypia,
frequent mitoses, extensive lymphoid infiltrate, scanty lym-
phoid infiltrate and necrotic foci. These tumors stain diffusely
with follicular dendritic cell markers (CD21, CD35, and
CD23). CD21 and CD35 are most commonly used markers.
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Clusterin and podoplanin (D2—40) are other markers which
also have high sensitivity for FDCS [24, 25].

Saygen et al. reported 02 cases of FDCS and analyzed all
reported cases of FDCS in English literature from 1986 to
2012 [23]. This study demonstrated that 31.5% patients had
nodal disease, 58% patients with isolated extranodal involve-
ment and 10.5% patients with both nodal and extranodal in-
volvement. The most common extranodal site was liver
followed by lung, tonsil, spleen, soft tissue, mediastinum, gas-
trointestinal tract, retroperitoneum and mesentery. Males and
females were equally affected with no gender predilection.
Median age of patients was 50 years (range 9 to 90 years).
Eighteen cases of FDCS were reported in gastrointestinal
tract. Wang et al. reported 6 cases of FDCS and reviewed all
44 cases of FDCS published in Chinese literature from 1993
to 2009 and found out that 44% patients showed nodal disease
while 54% had extranodal disease [26]. Males were affected
more than females (males to female ratio, 3:2). Patient’s age
ranged from 7 to 75 years (median age 44 years). The most
common extranodal site was the liver. About five patients had
FDCS in gastrointestinal tract. In our study, we have eight
cases of FDCS diagnosed in gastrointestinal tract; three cases
were diagnosed in small intestine (two in ileum and one in
jejunum, four in large intestine (two in cecum and two in
ascending colon) and one in stomach and lesser sac, with
equal distribution in males and females. The mean age of
patients in our study was 29.2 years (range 20 to 46 years).

Studies discussed above and others [6, 26, 27] revealed that
FDCS exhibits nests, fascicles, and storiform pattern with
sprinkling of lymphocytes in background. Tumor cells show
spindle to epithelioid cell morphology. Variations in morpho-
logical features include epithelioid morphology, presence of
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coagulative necrosis, giant cells, and areas harboring marked
atypia. In our study, five cases showed typical morphology
with tumors composed of spindle to epithelioid cells arranged
in storiform and whorling patterns. Lymphocytes were seen in
the background. No definite atypia, frequent mitoses and ne-
crosis were noted in these five cases. One case was received
for second opinion diagnosed as diffuse large B cell lympho-
ma from an outside lab. This was an ascending colon mass and
histologically, it showed extensive lymphoid infiltrate but on
closer look on other sections, typical areas of FDCS could also
be seen and the areas with extensive infiltrate had mixed B and
T cell immunophenotype. One case showed extensive necro-
sis and this case and one other case also showed tumor giant
cells. So these morphological variations should be known to a
pathologist. Extensive sampling is of utmost importance as we
noticed that the tumors which showed necrosis, tumor giant
cells and extensive lymphoid infiltrate, additional sectioning
revealed typical areas of FDCS. The most consistent immu-
nohistochemical stains that were positive in tumor cells were
CD21 and CD35. Other immunostains CK, CAMS5.2, CD30,
DOG-1, CD117, CD34, HMBA45, desmin, and synaptophysin
were negative. One important observation was that most of the
tumors showed variable and focal staining for S100, CD68,
and EMA. In our experience, FDCS in extranodal sites are
missed either due to lack of knowledge of this tumor or this
tumor is not routinely considered in differential diagnoses of
spindle and epithelioid tumors in GIT tract. Important differ-
ential diagnoses in GIT are sarcomatoid and undifferentiated
carcinoma, KIT negative GIST, lymphoma, neural tumors,
smooth muscle tumors, and undifferentiated sarcomas. For
instance, if FDCS is not in the differential and if it shows
variable staining for S100, CD68, and EMA and is negative
for other markers, depending upon the morphology (epitheli-
oid or spindle), it can be misdiagnosed as neural tumor, undif-
ferentiated sarcoma and sarcomatoid and undifferentiated car-
cinoma respectively. On the other hand, if FDCS is considered
in the differential and pathologist is well aware of all its
morphological variations and knows that CD21 and
CD35 are consistently positive in FDCS, then all
above-mentioned entities can be easily differentiated
from FDCS. Some FDCS show extensive lymphoid in-
filtrate and unfortunately these lymphoid cells can show
aberrant B or T cell immunophenotype. In such cases,
extensive sampling to look for typical areas and knowl-
edge of immunoprofile of FDCS are important. KIT
negative GIST and smooth muscle tumors are also negative
for CD21 and CD35. We have to admit that in most of
the case we diagnosed, FDCS was not considered in the
initial list of differential diagnoses and CD21 and CD35 were
not applied in the initial panel of immunostains. However,
when the usual markers started giving negative results,
FDCS was included in the differential list and these cases
showed very promising results with CD21 and CD35.

Conclusion

FDCS is a very rare tumor presenting in both nodal and
extranodal locations. These tumors have distinct morphology
and immunophenotype. Pathologists should know the usual
morphological and immunophenotypical features and also the
morphological variations which this tumor can show. This is
very important for correct diagnosis and to prevent misdiag-
nosis and mistreatment.
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