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systemic symptoms such as fever, fatigue and night sweats have also 
been reported [1,2]. The mainstay of treatment is surgical resection 
and radiotherapy, and due to the limited number of cases, data on 
adjuvant chemotherapy treatments is not well studied. Previous 
chemotherapy regimens for individual cases have included 
gemcitabine with a taxane, CHOP, ifosfamide, cyclophosphamide 
and etoposide, imatinib, rituximab, nivolumab and ipilimumab 
[5,8,9]. We present a case of FDCS successfully treated with surgical 
resection and adjuvant Pazopanib. 

Case Presentation 
 Initially, a 47 year old male with no past medical history 

presented to an otolaryngologist with an asymptomatic neck mass. 
CT imaging of the neck revealed a mass measuring 63 mm x 79 mm. 
Biopsy of the mass was taken by ENT and initial pathological review 
indicated presence of small blue cells so the patient was referred to 
oncology. Of note, the patient reported a social history of sexual 
contact with males so initial concern was for HIV related Non-
Hodgkin Lymphoma. Upon testing, the patient was found to be HIV 
negative. The patient underwent surgical excision of the mass and 
pathology was consistent with follicular dendritic cell sarcoma 
arising in association with hyaline vascular Castleman disease with 
positive staining for CD21 and CD23 and variable staining for 
CD163 and CD68  (Figure 1 and Figure 2). 

Initial treatment for this patient was AIM therapy (Adriamycin, 
Ifosfamide, and Mesna). This course was deemed a treatment failure 
with no change in mass size. Following treatment failure, the patient 
underwent one course of Pazopanib and demonstrated reduction in 
mass size both clinically and confirmed with CT imaging. The patient 
did not experience any adverse effects with Pazopanib use and was 
confirmed to have remained in remission at a four year follow up 
appointment.

This 47 year old male, while asymptomatic, showed complete 
response to the checkpoint inhibitor. Though recurrence in the first 
year after successful treatment is common in FDCS, this patient 
successfully remained in remission for at least four years with no 
increase in mass size. 

Introduction
Follicular Dendritic Cell Sarcoma (FDCS) is a rare neoplasm of 

non-hematopoietic mesenchymal origin. Follicular dendritic cells are 
found in primary and secondary lymphoid follicles and function in 
antigen presentation to B cells and typically stain positive for CD21, 
CD23, and CD35 [1]. They have also been found to express adhesion 
molecules, cytokines and chemokines for the retention of B and T 
cells in the germinal center. Tumors arising from these follicular 
dendritic cells are rare and the pathogenesis is not well understood. 
Associations have been made with Castleman disease, a benign 
lymphoproliferative disorder. FDCS has been shown to develop in the 
setting of hyaline-vascular Castleman disease, with sequential biopsies 
showing at first FDC proliferation in the follicles followed by 
interfollicular overgrowth and then cytologic atypia and mitotic 
activity [2-4]. Association of FDCS has also been made with EBV, 
though this pathogenesis is unknown. Case numbers for FDCS are 
less than 1000 worldwide, making data on management and 
treatment of FDCS difficult [2,5-7]. FDCS typically presents as an 
asymptomatic mass, though symptoms related to mass effect and 
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Abstract
Follicular Dendritic Cell Sarcoma (FDCS) is a rare neoplasm of 
non-hematopoietic mesenchymal origin, with less than 1000 cases 
documented worldwide. Pathogenesis and treatment for FDCS are 
not well defined. Typically, treatment involves surgical resection 
and radiotherapy but data on chemotherapy treatment is limited. 
We present a patient with FDCS of the neck who was treated 
surgically with adjuvant Pazopanib. The patient presented at 47 
years old with a large asymptomatic neck mass and underwent 
surgical resection. Pathology of the mass was consistent with 
follicular dendritic cell sarcoma arising in association with hyaline 
vascular Castleman disease, with positive staining for CD21 and 
CD23 and variable staining for CD163 and CD68. The patient was 
successfully treated with adjuvant Pazopanib, a tyrosine kinase 
inhibitor that acts on multiple growth factor receptors. This case 
highlights the importance of targeting angiogenesis in the 
treatment of FDCS but also the importance of ascertaining the role 
of new immunotherapies in the targeting of soft tissue sarcomas.  
In the past, chemotherapy for soft tissue sarcoma has involved 
toxic agents such as adriamycin, gemcitabine with taxane and 
dacarbazine, but more research is needed into the differential 
sensitivity of soft tissue sarcomas to new immunotherapy 
treatments such as Pazopanib. 
Keywords: Follicular Dendritic Cell Sarcoma; Adjuvant 
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Figure 1: Histopathology of the patient’s neck mass showing hyaline 
vascularization characteristic of Castleman disease.
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Discussion
   Given the rare nature of FDCS, treatment regimens are not well 
established and current therapies have not shown significant 
disease-free survival [10]. While surgical excision is the gold 
standard of treatment, adjuvant therapies with chemotherapy and 
radiation often do not induce long term remission. Previous 
immunotherapy treatment has included imatinib, rituximab, 
nivolumab and ipilimumab without a definitive target because the 
pathogenesis of FDCS is not well understood. The success of 
Pazopanib and other checkpoint inhibitors may help shed light on 
the process by which follicular dendritic cells develop neoplastic 
potential. 

   Follicular Dendritic Cells (FDCs) are a type of antigen-presenting 
cells that are largely found in lymphoid follicles. FDCs are unique in 
terms of typical hystiocytic and dendritic cells in that they are 
mesenchymal in origin. Though thought to be similar in 
development to low grade sarcoma, the process by which FDCs 
develop neoplastic is not yet clearly delineated. Genetic and 
molecular analysis of FDCS has shown evidence of tumor 
suppressor driven genomic alterations, including NF-kB, as well as 
gain of function mutations in BRAF (V600E) [11-13]. FDCS, as well 
as Castleman disease, as is relevant in the case of our patient, have 
also been shown to upregulate EGFR [14]. Pazopanib is a multi-
target tyrosine kinase inhibitor that has been shown to inhibit 
VEGFR, PDGFR, FGFR, c-kit, Itk, Lck, and c-Fms used in treatment 
for renal cell carcinoma and soft tissue sarcoma. Given the success of 
pazopanib in our patient, it is likely that growth factor activation is 
one mechanism in which malignant potential of FDCs develop. It is 
possible that the progression from overgrowth to atypia seen in 
Castleman disease also involves protein kinase activation resulting 
in possible anti-apoptotic effects, loss of checkpoint inhibition, 
angiogenesis and metastasis.

 Conclusion
   This case demonstrates long-term remission of FDCS with 
tyrosine kinase inhibitor use. This illustrates potential pathogenesis 
of FDCS to include growth factor inhibition in the progression from 
benign Castleman disease to malignancy. More research is needed 
into the use of tyrosine kinase and checkpoint inhibitors as first line 
agents after surgical resection given their demonstrated effect in 
achieving successful remission.
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Figure 2: Histopathology of the patient’s neck mass showing 
ovoid to spindled cells with distinct nucleoli characteristic of 
Follicular Dendritic Cell Sarcoma.
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