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Introduction

Follicular dendritic cell (FDC) sarcoma, first described by
Monda et al,1 is a tumor affecting both nodal and extra-
nodal sites. It is presumed to originate from the benign
FDCs.2 FDCs are required for normal follicle formation and
B-cell activation.2,3 FDC sarcoma mainly affects cervical,
supraclavicular, axillary, mesenteric, and retroperitoneal
lymph nodes.4–6 Less than one-third cases occur in extra-
nodal sites like oral cavity, tonsil, palate, nasopharynx,
breast, pleura, gastrointestinal tract, liver, pancreas, spleen,
soft tissue, pelvis, and peritoneum.2,4–6 FDC sarcoma can
occur over a wide age range with a median age at diagnosis
being 50 years without any gender predilection.4,6,7 It is
often a diagnostic conundrum due to morphologic overlap
with many other tumors.5 Of late, programmed death-

ligand 1 (PDL1) immuno-expression has been noted in these
tumors; however, the literature is sparse.8–11

We, herein, present a morphologically and immunohisto-
logically unusual case of extra-nodal FDC sarcoma in a young
gentleman presenting as multiple intra-abdominal masses.
We also discuss few reported PDL1 positive FDC sarcoma
cases in literature while trying to assess the potential role of
immunotherapy in treating these tumors.

Case Report
A 28-year-old gentleman presented with pain in his lower
abdomen alongwith increased frequency ofmicturition for 2
to 3 days. An abdominal ultrasound performed as part of
preliminary investigation revealedmultiple intra-abdominal
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Abstract Follicular dendritic cell (FDC) sarcoma, a rare tumor of FDCs, poses a diagnostic
challenge due to its myriad morphologic and architectural patterns. We present a
unique case of extra-nodal FDC sarcoma occurring in a 28-year-old gentleman who
presented with multiple pelvic, peritoneal and retroperitoneal soft tissue, and axial
skeletal lesions. The tumor was composed of islands and trabeculae of epithelioid cells
with interspersed lymphocytes against a background of abundant myxoid matrix. On
immunohistochemistry, in addition to the CD21, the tumor was positive for GATA3,
inhibin, and programmed death-ligand 1 (PDL1), which have been rarely reported
previously in FDC sarcoma. The patient underwent surgical excision of the tumor and
was later offered immunotherapy. He has been disease-free for 2 years following
immunotherapy. Our case highlights the potential role of immune checkpoint inhib-
itors in treating FDC sarcoma, which show immuno-expression of PDL1.
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masses. On positron emission tomography and computed
tomography (PET-CT) scan, a large, hypodense, low grade,
fluorodeoxyglucose avid lesion was noted in the pelvic
region measuring 9.2�9.4�12.8 cm (SUV max 4.57). Simi-
lar hypodense deposits were noted in the peritoneal and
retroperitoneal soft tissues, in rectovesical pouch, and in
axial skeleton. These findings were highly suspicious of a
lymphoma.

We received four paraffin blocks of the peritoneal mass
biopsy at our tertiary center for review.Microscopy showed a
tumor composed of islands and trabeculae of cells separated
by fibrous septae (►Fig. 1A, B) with few interspersed mature
lymphocytes. Myxoidmatrix was noted in the background of
these cells (►Fig. 1C). Individual cells were epithelioid to
plasmacytoid with moderate amounts of eosinophilic cyto-
plasm, and enlarged nuclei with variable nucleoli (►Fig. 1D).
On immunohistochemistry (IHC), the tumor was focally
positive for inhibin (►Fig. 2A) and GATA3 (►Fig. 2B) whereas
negative for calretinin, WT1, and D240. Furthermore, AE1/
AE3 and epithelial membrane antigen were also negative.
MIB-1 labeling index was �20%. Also, p53 showed wild-type
expression. Tumor cells were diffusely positive for CD21
(►Fig. 2C) and CD23 (►Fig. 2D). The tumor was mismatch
repair protein proficient. Tumor cells showed strong and
diffusemembranous staining for PDL1 (►Fig. 2E). The patient
underwent abdominal tumor excision along with resection
of part of right distal colon, sigmoid colon, and rectum
because of adhesions. Two months later, he was started on
immunotherapy with PDL1 inhibitor, nivolumab. He
responded well to immunotherapy and is disease-free at
2 years of follow-up.

Discussion

FDC sarcomas are rare tumors often misdiagnosed because of
morphological overlap with other tumors, especially when
presenting at extra-nodal sites. In addition to the syncytial
islandsofplasmacytoid/epithelioid cell pattern seen inourcase,
FDC sarcoma can present in a myriad of architectural patterns
like storiform, whorled, fascicular, and diffuse sheets. Of these,
the storiform pattern is the most common.12 Individual cells
showindistinct cell borders,moderate toabundanteosinophilic
cytoplasm, and elongated to ovoid nuclei. In a subset of FDC
sarcomas, high-grade histologic features are identified in the
formof significant nuclear atypia, highmitotic count (11–35/10
high power fields), and extensive necrosis.13 Histological
variants of FDC sarcoma include folliculocentric B-cell-rich,
inflammatory pseudotumor-like, and myxoid variants.14–16

The folliculocentric B-cell-rich FDC sarcoma shows either
macro-nodules composed predominantly of lymphocytes and
tumor cells or small nodules of tumor cells surrounded by
mantle of lymphocytes.14 Inflammatorypseudotumor-like FDC
sarcomas are associatedwith Epstein-Barr virus (EBV) infection
and these are divided into twomorphological variants, namely
granulomatous and eosinophil rich.15 Myxoid variant of FDC
sarcoma shows prominent myxoid stroma and mucin pools.16

As FDC sarcomas show morphologic overlap with many other
conditions, IHC is an indispensable tool. Nodal and extra-nodal
FDC sarcomas share immunophenotype and are usually posi-
tive for dendritic cell markers such as CD21, CD23, and/or
CD35.4,5 Clusterin shows strong positivity in FDCs that helps
to differentiate from other dendritic cell tumors in which it is
weak or negative.4 Podoplanin (D240) is another sensitive

Fig. 1 Photomicrograph of follicular dendritic cell sarcoma of peritoneum. (A) Loosely cohesive clusters of tumor cells separated by fibrous septae
(hematoxylin and eosin, x20). (B) Islands of tumor cells in myxoid matrix (hematoxylin and eosin, x40). (C) Nests of plasmacytoid cells with eosinophilic
cytoplasm intermixed with sparse lymphocytic infiltrate (hematoxylin and eosin, x100). (D) Polygonal cells with indistinct cell membranes, eosinophilic
cytoplasm, moderate nuclear pleomorphism, vesicular chromatin, and variable nucleoli (hematoxylin and eosin, x400).
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marker4 and Gamma-Synuclein is a newer marker with high
specificity.17 Inhibin positivity has been reported in only two
cases whereas GATA3, a transcription factor for the differentia-
tion of breast epithelia, urothelium, and a subset of T cells, has
been reported in only one case of FDC sarcoma in literature.8,18

Despite a sprinkling of lymphocytes in our case, an absence of
plasma cells and eosinophils ruled out the possibility of inflam-
matory myofibroblastic tumor. Negativity for calretinin, WT1,
and D240 ruled out a mesothelioma. Inhibin was focally posi-
tive; however, a negative calretinin stain ruled out the possibil-
ityofanadrenocortical carcinoma. Inaddition tothedifferential
diagnoses discussed above, epithelioid extra-gastrointestinal
stromal tumor (GIST) commonly seen in mesentery or omen-
tum is another differential. On IHC, almost all the extra-
intestinal GISTs show expression of c-kit, and around 50%
show positivity for CD34.19

Theclinical courseof FDCsarcoma isvariablewith fewcases
showing aggressive clinical behavior. Nodal FDC sarcomas are
often indolent, with low rate of metastases (�10%), as com-
pared with extra-nodal ones, especially abdominal tumors,
which have higher metastatic potential (>20%).20 Though
there is no uniform treatment strategy for FDC sarcoma,
complete surgical resection is the primary treatment with or
without adjuvant chemotherapy.20 Intra-abdominal tumors
require adjuvant chemotherapy because of their aggressive
clinical behavior.21

With recent advancement in the field of immunotherapy,
there has been a paradigm shift in oncology treatment
practices. The success of immunotherapy lies on whether
the tumor is immunologically “hot or cold.” Generally,
immune hot tumors are more amenable to immune check-
point inhibitor (ICI) therapy.22 Moreover, chemotherapy

and radiotherapy have the potential of converting immuno-
logically cold tumors to hot, thereby increasing the chances of
success of immunotherapy.23 This has been explored for
tumors such as melanoma, non-small-cell lung cancer, colo-
rectal cancer, and triple negative breast carcinoma.22,24 How-
ever, for FDC sarcoma, despite a clear immune cell infiltration,
wedonot performPDL1 IHCas a standardpractice. Also, PDL1-
directed ICIs such as nivolumab and ipilimumab are not yet
widely used for its primary treatment.8 There are very few
cases in literature where PDL1 has been performed
(►Supplementary Table S1).8–11,25 In a study by Okada et al,
5outof 10caseswerepositive forPDL1.9Xuetal demonstrated
PDL1positivity in 10 out of 50 cases.10Of the 10 positive cases,
3 showed 20 to 59% tumor cell positivity whereas 7 showed
>60% PDL1 positivity; intensity of staining varied from þ2 to
þ3.10Agaimy et al demonstrated PDL1 positivity in 7 out of 15
cases.11 However, immunotherapy was not offered as treat-
ment to any of these patients.9–11 Two cases reported by Lee
et al expressing PDL1 showed benefit of immunotherapy.8

Intensity of positivity in these two cases was þ1 with scores
of 60 to 70% and 10%, respectively. In both the cases, response
to therapy was evaluated between 7 and 10weeks by contrast
enhanced CTor PET-CT, as well as by physical examination, at
every treatment visit. The first patient showed recurrence
after initial surgery and chemotherapy but had a complete
radiological response after radiotherapy and ICI therapy, nivo-
lumab, which was continued for 9 months, without disease
recurrence. The second patient, a case of recurrent FDC sarco-
ma, had a partial response with ICI.8 Cingam et al also
described a case of FDC sarcoma wherein a trial of salvage
nivolumab was attempted for liver metastases, but without
any benefit.26 In the present case, the patient was disease-free

Fig. 2 Tumor is focally positive for Inhibin (A: immunohistochemistry [IHC], x100) andGATA3 (B: IHC, x200), and shows diffuse positivity for CD21 (C: IHC,
x200) and CD23 (D: IHC, x100). Strong and diffuse membranous positivity for programmed death-ligand 1 in tumor cells (E: IHC, x100).
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for 2 years after initiation of immunotherapy, which further
clarifies the potential benefit of ICI in FDC sarcoma. This case
highlights the difficulties in morphological diagnosis of FDC
sarcoma and the value of ancillary IHC testing. Myxoid stroma
is uncommon in FDC sarcoma, and many a times is
not considered as a differential diagnosis. The expression of
inhibin and GATA3 is extremely rare in FDC sarcoma and may
cause diagnostic confusion to an unwary pathologist who
might inadvertently label it as other diagnostic entity like
adrenocortical malignancy (inhibin positive) or a urothelial
malignancy (GATA 3 positive). The high PDL1 IHC expression
and its value in clinicalmanagement with nivolumab add a lot
of credibility to pathological predictive marker studies and
biology of FDC sarcoma. Despite the strengths, our findings
need tobe confirmed by larger studieswherein theyuse ICI for
the treatment of FDC sarcoma.

Conclusion
This casehasbeenpresentedbecauseof its diagnostic difficulty
with unusual morphology and immuno-profile with PDL1
expression along with inhibin and GATA 3 positivity. We
further want to emphasize the value of PDL1 expression in
these tumors and the likely therapeutic implications that
can impact survival. In future, PDL1 testing might become an
integral part of FDC sarcoma panel as a predictive biomarker.
However, larger studies are needed to confirm the potential
benefit offered by ICI or combination therapy in FDC sarcoma.
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