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Abstract
BACKGROUND
Follicular dendritic cell sarcoma (FDCS) is an uncommon type of tumor with low incidence. To date, no standard treatment for the disease has been established. Surgery remains the main treatment. Adjuvant chemotherapy and radiotherapy are optional approaches. Metastatic cases require multidisciplinary collaborative treatments. However, the choice of chemotherapeutic drugs is controversial.

CASE SUMMARY
A 66-year-old Chinese woman presented to our hospital complaining of intermittent pain of right upper quadrant. An enhanced computed tomography (CT) scan of the abdomen revealed hepatocellular carcinoma. Subsequently, the patient underwent a radical partial hepatectomy. Primary FDCS of the liver was diagnosed pathologically. Except for regular follow-up examinations, the patient did not receive adjuvant chemotherapy or radiotherapy. However, fluorine-18-fluorodeoxyglucose positron emission tomography/CT (PET/CT) confirmed lymph node metastases in the space of ligamentum hepatogastricum and pancreatic head, as well as the portacaval space. Therefore, the patient was given systemic chemotherapy with gemcitabine and docetaxel for lacking of operation indications. Satisfactorily, the metastatic lymph nodes were significantly reduced to clinical complete remission after eight cycles of chemotherapy. Then, strengthened radiotherapy was followed when the patient rejected the opportunity of surgery. Eventually, the carcinoma got better control and the patient was free of progression.

CONCLUSION
This case highlights the importance of making suitable chemotherapy regimens for the rare tumor. The combination of gemcitabine, docetaxel, and consolidated radiotherapy may offer a new promising option for the treatment of metastatic hepatic FDCS in the future.
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Core tip: This case report is important because it provides a potential strategy for hepatic follicular dendritic cell sarcoma, which is a rare tumor with no standard treatment to date. The choice of chemotherapeutic drugs is currently controversial. Main systemic chemotherapy drugs focus on those applied on lymphoma and soft tissue sarcoma, but the efficacy is variable. In our case, cytotoxic drugs such as gemcitabine and docetaxel play an important role in antitumor therapy. The role of follow-up radical radiotherapy should not be ignored. 
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INTRODUCTION
[bookmark: OLE_LINK1]Follicular dendritic cell sarcoma (FDCS) is a rare, indolently growing sarcoma with unclear etiology, originating from follicular dendritic cells, which play an important role in antigen presentation to B cells in lymphoid organs[1]. FDCS mainly occurs in the lymph nodes but can also be present in extranodal sites. The liver is an organ commonly involved in the development of extranodal FDCS. Primary FDCS of the liver constitutes less than 0.1% of primary liver neoplasms[2], and only a small number of single cases, as well as case series, have been reported to date.
Complete surgery with or without adjuvant chemotherapy or radiotherapy is the choice of therapy for the treatment of hepatic FDCS. However, the recurrence of hepatic FDCS and the development of distant metastasis are major causes for therapeutic failure. Systemic chemotherapy with regimens that are applicable to lymphoma and soft tissue sarcoma can bring a certain benefit for the treatment of metastatic FDCS[3,4]. In this paper, we describe a patient with metastatic hepatic FDCS who responded remarkably to a combination of gemcitabine, docetaxel, and radiotherapy treatment.

CASE PRESENTATION
Chief complaints
A 66-year-old female patient had experienced intermittent right epigastric pain for almost 2 mo.

History of present illness
A 66-year-old Chinese female presented to our hospital with intermittent right epigastric pain for 6 months. An enhanced computed tomography (CT) scan of the abdomen revealed a solid lesion with a size of 2.3 cm × 2.3 cm in the junction of the left lateral lobe of the liver. Contrast-enhanced ultrasound suggested the presence of hepatocellular carcinoma. Subsequently, a radical partial hepatectomy was performed and the operation went smoothly. Except for regular follow-up examinations, the patient did not receive adjuvant chemotherapy or radiotherapy. However, enhanced CT of the abdomen and fluorine-18-fluorodeoxyglucose positron emission tomography/CT (PET/CT) suggested lymph node metastases. The metastatic lymph nodes could not be surgically resected because of the size and location. The patient was admitted to our department for further evaluation and treatment.

History of past illness
She had a 16-year history of chronic hepatitis B virus infection.

Personal and family history
Unremarkable.

Physical examination upon admission
Vital signs, such as respiration, pulse, temperature, and blood pressure, were within the normal range. There were no other positive signs with the exception of mild tenderness in the right upper abdomen.

Laboratory examinations
The initial laboratory examinations included a complete blood count which showed a normal white blood cell count, haemoglobin, and platelet count. Liver enzymes were elevated: alanine transaminase, 26 IU/L; aspartate transaminase, 23 IU/L; and serum albumin, 27.3 g/L. Quantitative analysis of hepatitis B markers revealed that the level of hepatitis B virus surface antigen was 829.9 IU/mL. She was negative for hepatitis B surface antibody and hepatitis B virus e antigen, but positive for hepatitis B e antibody and hepatitis B core antibody.

Imaging examinations
Contrast-enhanced CT of the abdomen revealed enlarged lymph nodes in the portacaval space and the zone of the pancreatic head and ligamentum hepatogastricum. PET/CT confirmed metastases according to the history of hepatic FDCS (Figure 1A).

FINAL DIAGNOSIS
At the microscopic level, the tumor was composed of spindle cells, abundant small lymphocytes and mature plasmocytes (Figure 2). Immunohistochemical staining showed that the spindle cells were positive for CD21 and CD23 (Figure 3), and in situ hybridization revealed that the tumor cells were positive for Epstein-Barr-encoded-RNA and negative for CD34, CD35, and S-100. The positive rate of expression of Ki-67 was 20%. Primary FDCS of the liver was diagnosed pathologically after operation. Considering the history of hepatic FDCS and the images of enlarged lymph nodes, the final diagnosis was hepatic FDCS with celiac lymph node metastases.

TREATMENT
At first there were no surgical indications for metastatic lymph nodes. The patient was given systemic chemotherapy with gemcitabine and docetaxel (gemcitabine administered at 1000 mg/m2 intravenously on days 1 and 8, docetaxel administered at 75 mg/m2 intravenously on day 1 every three weeks). Afterwards, the patient was able to undergo resection of its metastatic lymph nodes, but she refused surgery and chose to receive radiotherapy. A total dose of 50.4 Gy was applied with a conventional fractionation of 1.8 Gy/d.

OUTCOME AND FOLLOW-UP
Images of PET/CT showed that the mass significantly decreased to complete clinical remission after eight cycles of chemotherapy (Figure 1B). And the metastatic lymph nodes were reduced continually one month after radiotherapy (Figure 1C). The patient was free of metastatic progression and in good physical condition at 1 year after chemoradiotherapy.

DISCUSSION
FDCS, first reported by Monda in 1986[5], is a rare malignant tumor that is derived from the abnormal proliferation and differentiation of follicular dendritic cells in the lymphoid follicles[6]. It has been reported that approximately two-thirds of FDCS occurred in the lymph nodes, mainly involving cervical lymph nodes. The other one third of FDCS were present in extranodal locations, such as the liver, spleen, gastrointestinal tract, lung, and head-and-neck soft tissue[7]. The rate of hepatic FDCS is approximately 13%[8]. There is no obvious age or sex difference in the incidence of FDCS.
FDCSs have an unclear etiology. Approximately 10%-20% of FDCSs are correlated with hyaline vascular Castleman disease, which is considered a cause of FDCS, because the epidermal growth factor receptor can be detected in both of these diseases[6,9]. Epstein-Barr virus (EBV) infection is present in some FDCSs. About 12% of FDCSs can be detected with EBV infection. Furthermore, the incidence rate of hepatic and splenic primary FDCS, especially the inflammatory pseudotumor-like FDCS (IPT-like FDCS), is higher[8,10].
IPT-like FDCS is an exceptionally rare and low-grade malignancy that has not been fully recognized by clinicians and pathologists. By the end of 2016, fewer than 100 cases had been reported, and more than 90% of the cases occurred in the liver or spleen[11]. Hepatic IPT-like FDCS is often differentiated from IPT for similar histomorphology. Detection of EBV and FDC-related immune markers plays an important role in differential diagnosis between two diseases[11,12].
[bookmark: _GoBack]Histopathological examination is the gold standard for the diagnosis of FDCS. Hepatic or splenic FDCS is composed of spindle to ovoid shaped-cells, lymphocytes, and plasmacytes, which are arranged in a cluster, storiform, or spiral pattern[13]. The immunohistochemical markers CD21, CD23, and/or CD35 are generally expressed in FDCS[6]. Rate of Ki-67 positive expression is also an important index of prognosis[14].
There is no guideline or agreement for the treatment of FDCS. Currently, surgery is the primary choice for treatment, and adjuvant chemotherapy or radiotherapy can be used to improve survival in the case of resectable FDCS. A retrospective study indicated that a combination of surgery, chemotherapy, and radiation could lead to a long disease-free survival[15]. The rates of local recurrence and metastasis are approximately 40% to 50% and 10% to 20%, respectively, and they are higher in extranodal FDCS[6]. Systemic chemotherapy, with or without radiotherapy, is usually considered once distant metastasis occurs.
Chemotherapy regimens are mostly used to treat lymphoma and soft tissue sarcoma according to previous case reports. CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone), which is frequently used for lymphoma treatment, has been attempted to treat FDCS. A study reported that a patient with hepatic FDCS was successfully treated with CHOP and surgery; however, the mass did not decrease significantly in size but showed reduced fluorodeoxyglucose avidity and enlarged necrosis in the neoplasm[3]. Another patient with FDCS in the liver and spleen underwent chemotherapy with CHOP and achieved a limited partial response[16]. However, a review reported by Li et al showed that 3 out of 106 patients primarily treated with CHOP chemotherapy did not respond to therapy[17]. In addition, CHOP chemotherapy regimen used in FDCS patients did not achieve an effect similar to that observed in non-Hodgkin’s lymphoma patients. The reason for this situation may be that drugs used in CHOP regimen did not directly break down follicular dendritic cells[18]. Recently, Vermi et al[19] have suggested that follicular dendritic precursors originate from mesenchymal cells rather than lymphatic cells, and that follicular dendritic cells play an important role in the formation of follicular B cells throughout the body during chronic inflammation.
Gemcitabine and taxane are usually used for the treatment of soft tissue sarcoma. A study[4] analyzed 66 FDCS patients, where 10 out of 16 measureable FDCS patients received gemcitabine and taxane; the overall response rate was 80% (complete response, n = 6; partial response, n = 2) with a median duration response of 13.4 mo. Conry et al[18] has reported two cases of FDCS who both achieved a partial response to gemcitabine and docetaxel. The FDCS patient we have reported here also showed a remarkable response with complete clinical response observed by PET/CT after chemotherapy. These findings demonstrate that FDCSs probably originate from mesenchymal tissues.
Radiotherapy plays a key role in multidisciplinary treatment of FDCS. Surgery and adjuvant radiotherapy can improve local control of the disease compared to surgery alone[4,20]. However, for salvage treatment, radiotherapy could not shrink effectively tumor size and the local progression of the disease occurred even after high doses of radiotherapy[4]. It seems that the initial management of FDCS is very important. In the case we have reported here, the tumor metastasized to the abdominal lymph nodes within 34 mo after resection without adjuvant therapy. Chemotherapy and radiotherapy were used to control the disease progression. However, we do not know what role radiotherapy played in achieving complete clinical remission, after administration of chemotherapy composed of gemcitabine and docetaxel.

CONCLUSION
In conclusion, FDCS has no standard treatment. According to the literature and the remarkable results achieved in our case, it is possible that a combination of gemcitabine, docetaxel and consolidated radiotherapy will offer a new promising option for the treatment of metastatic hepatic FDCS in the future.
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[image: ]Figure 1 Computed tomography or fluorine-18-Fluorodeoxyglucose positron emission tomography/computed tomography images of metastatic lymph nodes. A: Baseline image at progression after surgery; B: After eight cycles of chemotherapy with gemcitabine and docetaxel; C: Computed tomography image one month after radiotherapy. MLN.1: Metastatic lymph nodes in the hepatogastric ligament; MLN.2: Metastatic lymph nodes in the portacaval space in the abdomen are showed in chronological order (arrow).
[image: ]Figure 2 Hematoxylin-eosin staining for primary tumor (magnification, ×400). The tumor was composed of spindle cells, abundant small lymphocytes, and mature plasmocytes.



[image: ]Figure 3 Immunohistochemical staining for cluster of differentiation 21 (CD21) and cluster of differentiation 23 (CD23) is positive (magnification, ×200).
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