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Case report: Hepatic inflammatory pseudotumor-like follicular dendritic cell sarcoma: a rare case and review of the literature
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Inflammatory pseudotumor-like follicular dendritic cell sarcoma (IPT-like FDCS) is a rare subtype of follicular dendritic cell sarcoma (FDCS) that primarily occurs in the liver and spleen. The etiology of IPT-like FDCS is unknown, and it has nonspecific clinical manifestations, imaging performance and laboratory test results. Recently, a patient with IPT-like FDCS was admitted to our hospital because of abdominal distension and anemia. Over the past 3 years, the patient has been followed up after a liver mass was found in a physical examination. The lesion gradually enlarged and caused compression symptoms. In November 2022, a tumor with a diameter of approximately 20 cm was found in the right posterior lobe of the liver after abdominal enhanced Magnetic resonance imaging (MRI) in our hospital. Liver tumor biopsy before the operation revealed a large number of hyperplastic plasma cells and a small number of spindle cells, and the spindle cells were atypical. After a complete examination, the patient underwent liver resection. Pathology after surgery confirmed liver IPT-like FDCS.
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1. Introduction

FDCS is an indolent malignancy first described in 1986 (1). IPT-like FDCS is a rare subtype of FDCS. Although the pathogenesis and etiology of IPT-like FDCS are currently unknown, Epstein-Barr virus (EBV) infection has been considered an important factor in its occurrence because almost all patients are accompanied by Epstein–Barr virus-encoded RNA (EBER+). Women are prone to this tumor, and the liver and spleen are the most common sites of occurrence. The diagnosis of IPT-like FDCS lacks specific imaging manifestations, clinical symptoms, and laboratory test results. It is difficult to diagnose this tumor before surgery, so the diagnosis of IPT-like FDCS mainly depends on pathology. At the same time, mutual identification with IPT, hepatocellular carcinoma (HCC) and FDCS is needed.



2. Literature review

We systematically searched the PubMed, EMBASE, and MEDLINE databases using the search terms “liver” and “inflammatory pseudoneomatoid” in combination with “follicular dendritic cell sarcoma” or “follicular dendritic cell tumor” in studies published between 1996 and 2023. We collated demographic, clinicopathological, and follow-up information (Tables 1, 2).


TABLE 1 Clinicopathologic features of the reported cases of hepatic inflammatory pseudotumor-like follicular dendritic cell sarcoma.
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TABLE 2 Results of immunohistochemical.
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3. Case presentation

We report the case of a 55-year-old female patient. She is a farmer and has no history of exposure to industrial poisons, dust, or radioactive substances. Physical examination 3 years prior found a liver mass. Liver tumor biopsy performed in another hospital revealed an extramedullary plasmacytoma. She was treated with methotrexate, prednisone, hydroxychloroquine, iguratimod, and calcitriol, but the treatment was ineffective. The patient came to our hospital for treatment due to symptoms of abdominal distension and anemia. Physical examination revealed the following: high distension in the right upper quadrant; a palpable mass that was inactive, hard, and poorly circumscribed; and tenderness under the xiphoid process and subcostal margin of the right upper quadrant. Conventional and contrast-enhanced MRI showed a 20 cm diameter mass in the right posterior lobe of the liver (Figure 1). T1WI showed that most of the lesion site had iso-low intensity signal shadows, while T2WI showed that most of the lesion site had slightly higher signal shadows with low focal shadows. DWI showed that the lesion had a high signal as a whole, and irregular low signal stripes were seen inside. In the arterial phase, the edge of the lesion area was enhanced, and there was a patchy low signal area inside. During the portal phase, the signal of the lesion was slightly higher, and there was a patchy mildly enhanced area inside the lesion during the delayed scan.


[image: Figure 1]
FIGURE 1
 MRI of the patient's liver (A). T1WI showed the presence of clumpy and other low-confounding signal shadows in the right lobe of the liver (B). Most of the lesion site on T2WI had slightly higher signal shadows, with irregular bars of low signal shadows inside (C). On DWI, the lesion site was unevenly hyperintense (D). Contrast-enhanced MRI showed that the edge of the arterial lesion was strengthened, with significant punctate strengthening, and large areas of low intensity were seen in the lesion (E, F). The lesion site in the portal phase and delayed phase had a clear marginal contour and mild internal delayed intensification. MRI, magnetic resonance imaging; T1WI, T1 weighted image; T2WI, T2 weighted image; DWI, diffusion weighted imaging.


Her bone marrow biopsy was negative. Her liver mass biopsy showed a large number of hyperplastic plasma cells and a small number of atypical spindle cells. SFLVRS 78.2% (height 155 cm, weight 47 kg, remnant liver volume 791 ml). The patient underwent right hemihepatectomy. The operation is open, and we carefully explored the abdominal cavity during the operation and found no abnormal lesions of the stomach, intestines, gallbladder, pancreas, or spleen. The main trunk and left and right branches of the portal vein of the liver were not significantly embolized. The total operation time is 4 h and 35 min, and the blood loss during the operation is 1,000 ml. The overall recovery of the patient was good, and there were no complications such as bleeding and bile leakage. The patient was discharged after 13 days. Pathological analysis of surgical specimens showed that the tumor was composed of proliferating spindle cells arranged in an interlaced manner, with weakly acidophilic cytoplasm, oval nuclei, flocculent or fine-grained chromatin, small and clear nucleoli, and increased plasma in the background (Figure 2). The immunohistochemical results were CD21(+), CD23(+), CD35(+), CD138(–), CD20(–), CD3(–), CD30(–), CD79α(–), Ki67(~20% +), Kappa(+), Lambda(+), MUM-1(–), ALK(–), CD117(-), Desmin(–), S-100(–), AE1/AE3(-) and D2-40 (partially +). In situ hybridization showed EBER positivity (Figure 2). The final pathological diagnosis was IPT-like FDCS. No tumor recurrence was found during the 3-month follow-up.
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FIGURE 2
 Pathological characteristics of the tumor. H&E stained image showing that the tumor contained a mixture of proliferative spindle cells and a large number of small lymphocytes and plasma cells. Hematoxylin and eosin stain, original magnification 200X (A) and 400X (B). Immunohistochemistry showed that the neoplastic cells were strongly positive for CD23 (C) and EBER staining (D). Magnification 200X (C) and 400X (D). In CD3 (E) and CD20 (F) staining, the oval tumor cells were negative, and there were positive T cells and B cells infiltrated in the background.Magnification 400X (E) and 400X (F). H&E, hematoxylin and eosin;EBER, Epstein–Barr virus-encoded RNA.




4. Discussion


4.1. FDCS

FDCS is a rare sarcomatoid hyperplasia of follicular dendritic cells first described by Monda et al. (1). In the 4th edition of the World Health Organization (WHO) Classification of Tumors of Hematopoietic and Lymphoid Tissues revised in 2017 (30), based on common functional properties, FDCS and tumors derived from histiocytes and hematopoietic dendritic cells are classified as one class, such as antigen presenting cells (APCs). The tumor behavior of FDCS is similar to that of moderate-grade sarcomas, with a greater risk of recurrence and metastasis. Some studies suggest that FDCS has the following clinicopathological features: 1. young age ( ≤ 40 years); 2. no plasma cell infiltration; 3. large tumor size (≥6 cm); 4. high mitotic count (≥5/10 high power field); and 5. cytologically atypical features associated with poor prognosis of tumors (30, 31). We counted that in the previously reported cases of IPT-like FDCS of the liver, 15.9% (7/44) of the patients had metastases, of which 100% (7/7) had a tumor diameter ≥6 cm, and 14.2% (1/7) of the patients had no plasma cell infiltration.



4.2. IPT-like FDCS

In addition to classical FDCS, there is a form of extranodal FDCS associated with EBV infection. Because this form is more histologically similar to inflammatory pseudotumor than to sarcoma in classical FDCS, it is called IPT-like FDCS (4). With morphological and clinical features in between those of inflammatory pseudotumor and follicular dendritic cell neoplasm, IPT-like FDCS was identified as a unique variant in 2001 and was included in the FDCS diagnostic category (4, 32). In terms of tumor behavior, IPT-like FDCS is more inclined to behave as a low-grade malignant tumor with a good prognosis, which is more indolent and has a lower chance of recurrence and metastasis (33). In our literature review, 15.9% (7/44) of patients with liver IPT-like FDCS had tumor recurrence or metastasis. In IPT-like FDCS, which occurs in the liver, the median age of patients is 48 years (19–81), and it is significantly dominant in women (1:2.14). Patients are generally asymptomatic or have abdominal distension and abdominal pain (65.9%, 29/44), and a small number of patients have accompanying symptoms, such as weight loss, anemia, and fever. It is also worth mentioning that one patient with paraneoplastic arthritis was identified in our literature review. This is consistent with previous reports suggesting that IPT-like FDCS can exhibit paraneoplastic arthritis in rare cases (13).

By comparing IPT-like FDCS with classical FDCS, it can be found that EBV infection occurs relatively rarely in patients with classical FDCS, while it is closely related in the IPT-like variant of FDCS (34). In our literature review, 40 patients had EBER(+) liver IPT-like FDCS, which accounted for 90.9% (40/44). From the perspective of mechanism, first, EBV infection may lead to pathological changes such as vascular proliferation, damage and inflammation, which is especially obvious in the monoclonal hyperplasia environment of tumors (12). Second, the receptor CD21 of EBV is highly expressed in FDCs, which leads to EBV entering cells more conveniently (35, 36). Furthermore, the presence of monoclonal EBV genomes in spindle cells suggests that EBV infection is a transformation event of FDCs, and some studies have even suggested that the occurrence of the entire IPT-like FDCS may originate from a cell infected with EBV, such as Burkitt lymphoma and nasopharyngeal carcinoma (3). Finally, in hepatic IPT-like FDCS, tumor cells exhibit multiple immunophenotypic features, suggesting that they may be derived from a variety of common mesenchymal stem cells that differentiate into FDCS by acquiring CD21 and CD35 (37), suggesting that EBV infection may induce tumor transformation of mesenchymal cell-derived FDCs and express CD21 and CD35 (34, 37). Although the specific pathogenesis of EBV in IPT-like FDCS remains unknown, EBV infection can now be considered the main means of differentiating the two FDCSs in light of the above studies.



4.3. Diagnosis

Currently, the diagnosis of IPT-like FDCS is often difficult; not only does it require ancillary tests, including imaging, cytological features, immunohistochemical testing of FDC markers, and EBER, but the scarcity of cases and lack of specific clinical symptoms add to the challenge of diagnosing IPT-like FDCS (38). We found that the MRI feature of IPT-like FDCS is a well-circumscribed soft-tissue mass with a fibrous capsule-like structure. MRI shows progressive enhancement of the parenchyma, suggesting rich blood supply in the tumor parenchyma and clearer boundaries in the arterial phase. On DWI, the solid part of the tumor is restricted in spread, while the area of liquefaction necrosis is not restricted, indicating that the solid part of the tumor has a higher density of tumor cells (39). In this case, the signal in the solid part of the tumor was inhomogeneous on MRI, and inhomogeneous hyperintensity was seen on DWI. Since MRI signal intensity varies with the composition of the parenchymal fraction (40), it is considered that this may be related to microhemorrhages in the parenchyma or the uneven distribution of inflammatory cells.

The diagnosis of IPT-like FDCS also requires cytological and histological characteristics (7). In these two respects, classical FDCS is highly similar to IPT-like FDCS. Tumor cells can appear atypical, usually fusiform, ovoid, or polygonal, and form star-shaped, fascicular, or trabecular arrangements (22). The cells also have eosinophilic cytoplasm, oval or irregular nuclei, darker chromatin, and prominent nucleoli (7, 41). However, IPT-like FDCS has a very prominent inflammatory component, mainly including lymphocytes (B and T cells), eosinophils, plasma cells, and rare epithelioid histiocytes. Tumor cells are usually masked by inflammatory infiltrates (4, 10). Because of this, IPT-like FDCS is often mistakenly identified as an inflammatory response or IPT or a variety of other tumors (42).

In addition to observing cell morphology and tissue characteristics, diagnosing IPT-like FDCS typically requires a variety of FDC markers, including CD21, CD23, CD35, CXCL-13, D2-40, clusterin, fascin, epidermal growth factor receptor, and CNA42 (43, 44). In the data we collected, the positive rate of CD21 was 90.9% (40/44), CD23 was 43.1% (19/44), and CD35 was 63.6% (28/44). This shows that among many markers, CD21 and CD35 have the highest specificity (45). Positive staining for Smooth muscle actin (SMA), vimentin, S100, and CD68 was nonspecific (33, 46). In addition, other sensitive and specific markers, such as γ-synuclein and desmoplakin, may serve as auxiliary markers (31, 47). Recent studies have shown that FDCS has a significantly higher positive rate in immunohistochemical analysis of SSTR2a than CD21 and CD35 in conventional subtypes, and it is negative in all IPT-like variants (48). Therefore, SSTR2 is expected to be a highly sensitive diagnostic marker to distinguish FDCS from IPT-like FDCS (27).



4.4. Differential diagnosis

In the differential diagnosis of IPT-like FDCS, first, hepatic IPT-like FDCS may be misdiagnosed as IPT at the initial evaluation. In terms of clinical symptoms, both diseases may show a severe inflammatory response. Their differential diagnosis can be based on tumor behavior, FDC markers, EBER and ALK expression (22).

Second, hepatic IPT-like FDCS should also be differentiated from HCC with internal necrosis by imaging findings, clinical features, and laboratory tests. HCC often has peripheral invasion with cirrhosis and portal hypertension and may be accompanied by carcinoma thrombosis. HCC is the most common liver malignancy. Chronic viral hepatitis and elevated AFP often indicate HCC (22). If IPT-like FDCS is suspected, in addition to the identification of clinical manifestations and laboratory tests, it is important to perform routine biopsy. Mass aspiration biopsy is a feasible preoperative diagnostic method for IPT-like FDCS, but due to the small number of tissues obtained by puncture, there are many false-negative cases, and because of the influence of plasma cell infiltration, there will be a possibility of misdiagnosis of extramedullary plasmacytoma. Therefore, its definitive diagnosis mainly depends on immunohistochemistry and EBER of the tumor specimen obtained by surgery.

Finally, in the differential diagnosis of FDCS, in addition to being positive for EBV in EBER, the noninvasive biological behavior of IPT-like FDCS can further support the relatively inert and slow-growing characteristics of IPT-like FDCS (49), and it has an auxiliary effect on the diagnosis of IPT-like FDCS. Clinicians can better distinguish FDCS from IPT-like FDCS by performing a pathological examination of surgically removed tissue samples (28). Moreover, IPT-like FDCS shows chronic inflammation characteristics different from FDCS in imaging.



4.5. Treatment

Due to the low incidence and variable clinical course of IPT-like FDCS, the best treatment options are currently uncertain. The usual clinical treatment is surgical resection, and the value of postoperative chemotherapy and radiotherapy is uncertain (38). Among the data we collected, only 4.5% (2/44) of the patients received chemotherapy or radiotherapy, and no recurrence, metastasis or death was found in the follow-up of these 2 patients. It has been suggested that chemotherapy or radiotherapy is needed for advanced and incompletely resected tumors, which can help achieve relatively effective tumor control. Shinagare et al. (50) described a case of FDCS with a liver size of 11 cm, but the remnant liver volume was not enough to meet the surgical resection criteria. After 4 cycles of cyclophosphamide, doxorubicin, vincristine and prednisone (CHOP) chemotherapy and portal vein embolization, the tumor was successfully resected. Notably, PD1/PD-L1 checkpoints have been reported to play an important role in the regulation of the immune environment of FDCS, and elevated levels of PD-1 and PD-L1 expression have been found in FDCS (51–53). Given that immunotherapy has shown striking therapeutic effects in recent years (54, 55), PD-1/PD-L1 immune checkpoint inhibitors may be a promising neoadjuvant therapy for unresectable FDCS.



4.6. Limitations

Our review has some limitations. First, the follow-up of patients was relatively short, making it difficult to assess long-term prognosis. Second, since the diagnosis of IPT-like FDCS was derived from postoperative pathology, some preoperative laboratory tests for EBV-related diseases were not performed, which could not further strengthen the results of EBER. Finally, our collection of data was limited by a small sample size and does not characterize the disease. Therefore, more in-depth and comprehensive studies are needed to determine the pathogenic mechanism of hepatic IPT-like FDCS, its association with EBV, and its treatment options.




5. Conclusion

IPT-like FDCS is a rare tumor, but it has been reported with increasing frequency. Clinicians must keep the differential diagnosis in mind and consider additional disease possibilities when encountering liver tumors showing unusual histologic features. At present, surgical resection is the best way to treat IPT-like FDCS, but there remains a lack of strong evidence for the effect of chemotherapy. At the same time, the pathogenesis and etiology of IPT-like FDCS need further study.



Data availability statement

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding authors.



Ethics statement

The studies involving human participants were reviewed and approved by Institutional Review Board review (EK2022023) at the Affiliated Nantong Hospital 3 of Nantong University in Nantong, China. The patients/participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



Author contributions

JW and WC were the patient's physician and responsible for the revision of the manuscript for important intellectual content. SY, ZY, LY, and HW reviewed the literature and contributed to drafting the manuscript. YN and FY performed the radiographic analysis. PZ, LJ, and LC conceptualized and designed the study, coordinated and supervised data collection, and critically reviewed the manuscript for important intellectual content. All authors issued final approval for the version to be submitted for publication.



Funding

This study was supported by the Nantong Science and Technology Bureau (Grant/Award Number: JCZ2022080) and the Nantong Municipal Health Commission (Grant/Award Numbers: MSZ2022036, QA20210039, and QN2022041).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Monda L., Warnke R, Rosai J. A primary lymph node malignancy with features suggestive of dendritic reticulum cell differentiation. A report of 4 cases. Am J Pathol. (1986) 122:562–72.

 2. Selves J, Meggetto F, Brousset P, Voigt JJ, Pradlenges in precise treatment of tumors With PD-1/PD-L1 blockade. Evidence for follicular dendritic reticulum cell proliferation associated with clonal Epstein-Barr virus. Am J Surgical Pathol. (1996) 20:747–753. doi: 10.1097/00000478-199606000-00013

 3. Shek TW, Ho FC, Ng IO, Chan AC, Ma L, Srivastava G. Follicular dendritic cell tumor of the liver. Evidence for an Epstein-Barr virus-related clonal proliferation of follicular dendritic cells. Am J Surgical Pathol. (1996) 20:313–324. doi: 10.1097/00000478-199603000-00008

 4. Cheuk W, Chan JK, Shek TW, Chang JH, Tsou MH, Yuen NW, et al. Inflammatory pseudotumor-like follicular dendritic cell tumor: a distinctive low-grade malignant intra-abdominal neoplasm with consistent Epstein-Barr virus association. Am J Surg Pathol. (2001) 25:721–731. doi: 10.1097/00000478-200106000-00003

 5. Chen TC, Kuo TT, Ng KF. Follicular dendritic cell tumor of the liver: a clinicopathologic and Epstein-Barr virus study of two cases. Mod Pathol. (2001) 14:354–360. doi: 10.1038/modpathol.3880315

 6. Bai L-Y, Kwang W-K, Chiang IP, Chen P-M. Follicular dendritic cell tumor of the liver associated with Epstein-Barr virus. Jpn J Clin Oncol. (2006) 36:249–253. doi: 10.1093/jjco/hyl001

 7. Granados R, Aramburu JA, Rodr11/j.0902-4441.2003.00208.xM, et al. Inflammatory pseudotumor of the spleen with EBV positivity: report of a case. a case report and liteDiagn Cytopathol. (2008) 36:42–46. doi: 10.1002/dc.20744

 8. Liu Y, Li L, Hu Q, Miranda RN. Inflammatory pseudotumor-like follicular dendritic cell tumor of the liver with expression of estrogen receptor suggests a pathogenic mechanism: a case report and review of the literature. J Hematop. (2010) 3:109–115. doi: 10.1007/s12308-010-0067-3 

 9. Martins PN, Reddy S, Martins A-B, Facciuto M. Follicular dendritic cell sarcoma of the liver: unusual presentation of a rare tumor and literature review. Hepat Pancreatic Dis Int. (2011) 10:443–445. doi: 10.1016/S1499-3872(11)60076-3

 10. Li X-Q, Cheuk W, Lam PWY, Wang Z, Loong F, Yeong M-L, et al. Inflammatory pseudotumor-like follicular dendritic cell tumor of liver and spleen: granulomatous and eosinophil-rich variants mimicking inflammatory or infective lesions. Am J Surg Pathol. (2014) 38:646–653. doi: 10.1097/PAS.0000000000000170

 11. You Y, Shao H, Bui K, Bui M, Klapman J, Cui Q, et al. Epstein-Barr virus positive inflammatory pseudotumor of the liver: report of a challenging case and review of the literature. Ann Clin Lab Sci. (2014) 44:489–498.

 12. Nguyen BD, Roarke MC, Yang M. Synchronous hepatic and splenic inflammatory pseudotumour-like follicular dendritic cell sarcomas. Liver Int. (2015) 35:1917. doi: 10.1111/liv.12738

 13. Levi Sandri GB, Colasanti M, Vennarecci G, Ettorre GM. Paraneoplastic arthritis as first symptom of a liver inflammatory pseudotumor-like follicular dendritic cell sarcoma. Liver Int. (2016) 36:1392. doi: 10.1111/liv.13148

 14. Chen Y, Shi H, Li H, Zhen T, Han A. Clinicopathological features of inflammatory pseudotumour-like follicular dendritic cell tumour of the abdomen. Histopathology. (2016) 68:858–865. doi: 10.1111/his.12851

 15. Zhang X, Zhu C, Hu Y, Qin X. Hepatic inflammatory pseudotumour-like follicular dendritic cell tumor: a case report. Mol Clini Oncol. (2017) 6:547–549. doi: 10.3892/mco.2017.1188

 16. Li H-L, Liu H-P, Guo GW-J, Chen Z-H, Zhou F-Q, Liu P, et al. Imaging findings of inflammatory pseudotumor-like follicular dendritic cell tumors of the liver: two case reports and literature review. World J Gastroenterol. (2019) 25:6693–703. doi: 10.3748/wjg.v25.i45.6693

 17. Zhang B-X, Chen Z-H, Liu Y, Zeng Y-J, Li Y-C. Inflammatory pseudotumor-like follicular dendritic cell sarcoma: A brief report of two cases. World J Gastrointest Oncol. (2019) 11:1231–239. doi: 10.4251/wjgo.v11.i12.1231

 18. Deng S, Gao J. Inflammatory pseudotumor-like follicular dendritic cell sarcoma: a rare presentation of a hepatic mass. Int J Clin Exp Pathol. (2019) 12:3149–155.

 19. Ang W-W, Bundele MM, Shelat VG. Follicular dendritic cell sarcoma: rare presentation of incidental large hepatic mass. J Hepatobiliary Pancreat Sci. (2019) 23:74–76. doi: 10.14701/ahbps.2019.23.1.74

 20. Jin K, Li MN Li S, Li J, Chen N. [Hepatic inflammatory pseudotumor-like follicular dendritic cell sarcoma]. Zhonghua Gan Zang Bing Za Zhi. (2020) 28:172—174. doi: 10.3760/cma.j.issn.1007-3418.2020.02.015

 21. Wu C-Y, Wang R-C, Chen B-J, Chen W-Y, Jhuang J-Y, Chang M-C, et al. Granuloma with an underlying lymphoma: a diagnostic challenge and a wider histologic spectrum including adult T-cell leukemia/lymphoma. AIMM. (2020) 28:316–324. doi: 10.1097/PAI.0000000000000731

 22. Liu X, Cao L, Chin W, Yu J, Liu Y, Zheng S. Epstein-Barr virus-negative inflammatory pseudotumor-like variant of follicular dendritic cell sarcoma of the liver: a case report and literature review. Clin Res Hepatol Gastroenterol. (2021) 45:101457. doi: 10.1016/j.clinre.2020.05.007

 23. Xu L, Ge R, Gao S. Imaging features and radiologic-pathologic correlations of inflammatory pseudotumor-like follicular dendritic cell sarcoma. BMC Med Imaging. (2021) 21:52. doi: 10.1186/s12880-021-00584-6

 24. Pascariu AD, Neagu AI, Neagu AV, B-021-00584-6ogic-pathologic B-021-00584-6ogic-pathologic correlations of inflammatory pseudotumor-like follicular dendritic cell sarcoma. J Med Case Rep. (2021) 15:410. doi: 10.1186/s13256-021-02957-5

 25. Lu SS, Wang Z, Zhao S, Liu WP. Hepatic inflammatory pseudotumor-like follicular dendritic cell sarcoma with paravertebral metastasis and recurrence: report of a case. Zhonghua Bing Li Xue Za Zhi. (2021) 50:958–960. doi: 10.3760/cma.j.cn112151-20210325-00234

 26. Li J, Tao H-S, Chen D, Huang Z-Y, Zhang E-L. Hepatic inflammatory pseudotumor-like follicular dendritic cell tumor with hepatic lymphoma history: a case report and literature review. Medicine. (2021) 100:e27392. doi: 10.1097/MD.0000000000027392

 27. Ding F, Wang C, Xu C, Tang H. Case report: Hepatic inflammatory pseudotumor-like follicular dendritic cell sarcoma: a rare case and minireview of the literature. Frontiers In Medicine. (2022) 9:1002324. doi: 10.3389/fmed.2022.1002324

 28. Fu L-Y, Jiang J-L, Liu M, Li J-J, Liu K-P, Zhu H-T. Surgical treatment of liver inflammatory pseudotumor-like follicular dendritic cell sarcoma: a case report. World J Gastrointest Oncol. (2022) 14:2288–294. doi: 10.4251/wjgo.v14.i11.2288

 29. Zhang H-H, Xiao C-H, Tan X-Z. 2023. Hepatic inflammatory pseudotumor-like follicular dendritic cell sarcoma mimicking hepatocellular carcinoma. Clin Gastroenterol Hepatol. doi: 10.1016/j.cgh.2022.12.023

 30. Chan JK, Fletcher CD, Nayler SJ, Cooper K. Follicular dendritic cell sarcoma. Clinicopathologic analysis of 17 cases suggesting a malignant potential higher than currently recognized. Cancer. (1997) 79:294–313.

 31. Shia J, Chen W, Tang LH, Carlson DL, Qin J, Guillem JG, et al. Extranodal follicular dendritic cell sarcoma: clinical, pathologic, and histogenetic characteristics of an underrecognized disease entity. Virchows Archiv. (2006) 449:148–158. doi: 10.1007/s00428-006-0231-4

 32. Perry AM, Nelson M, Sanger WG, Bridge JA, Greiner TC. Cytogenetic abnormalities in follicular dendritic cell sarcoma: report of two cases and literature review. In Vivo (Athens, Greece). (2013) 27:211–214.

 33. Ge R, Liu C, Yin X, Chen J, Zhou X, Huang C, et al. Clinicopathologic characteristics of inflammatory pseudotumor-like follicular dendritic cell sarcoma. Int J Clin Exp Pathol. (2014) 7:2421–429.

 34. Deyrup AT. Epstein-Barr virus-associated epithelial and mesenchymal neoplasms. Hum Pathol. (2008) 39:473–483. doi: 10.1016/j.humpath.2007.10.030

 35. Lindhout E, Lakeman A, Mevissen ML, De Groot C. Functionally active Epstein-Barr virus-transformed follicular dendritic cell-like cell lines. J Exp Med. (1994) 179:1173–184. doi: 10.1084/jem.179.4.1173

 36. Fingeroth JD, Weis JJ, Tedder TF, Strominger JL, Biro PA, Fearon DT. Epstein-Barr virus receptor of human B lymphocytes is the C3d receptor CR2. Proc Natl Acad Sci U S A. (1984) 81:4510–514. doi: 10.1073/pnas.81.14.4510

 37. Lewis JT, Gaffney RL, Casey MB, Farrell MA, Morice WG, Macon WR. Inflammatory pseudotumor of the spleen associated with a clonal Epstein-Barr virus genome. Case report and review of the literature. Am J Clinical Pathology. (2003) 120:56–61. doi: 10.1309/BUWNMG5RV4D09YYH

 38. Fonseca R, Yamakawa M, Nakamura S, Van Heerde P, Miettinen M, Shek TW, et al. Follicular dendritic cell sarcoma and interdigitating reticulum cell sarcoma: a review. Am J Hematol. (1998) 59:161–167. doi: 10.1002/(SICI)1096-8652(199810)59:2&lt;161::AID-AJH10&gt;3.0.CO;2-C

 39. Zhang J, He L, Ma X, Wang J, Qiu Y, Jiang L. Imaging findings of inflammatory pseudotumor-like follicular dendritic cell sarcoma of the spleen: a case report and literature review. Oncol Lett. (2022) 24:399. doi: 10.3892/ol.2022.13519

 40. Oz Puyan F, Bilgi S, Unlu E, Yalcin O, Altaner S, Demir M, et al. Inflammatory pseudotumor of the spleen with EBV positivity: report of a case. Eur J Haematol. (2004) 72:285–291. doi: 10.1111/j.0902-4441.2003.00208.x

 41. Torres U, Hawkins WG, Antonescu CR, Dematteo RP. Hepatic follicular dendritic cell sarcoma without Epstein-Barr virus expression. Arch Pathol Lab Med. (2005) 129:1480–483. doi: 10.5858/2005-129-1480-HFDCSW

 42. Facchetti F, Simbeni M, Lorenzi L. Follicular dendritic cell sarcoma. Pathologica. (2021) 113:316–329. doi: 10.32074/1591-951X-331

 43. Li Z, Jin K, Yu X, Teng X, Zhou H, Wang Y, et al. Extranodal follicular dendritic cell sarcoma in mesentery: a case report. Oncol Lett. (2011) 2:649–652. doi: 10.3892/ol.2011.296

 44. Wu YL, Wu F, Yang L, Sun H, Yan XC, Duan GJ. [Clinicopathologic features and prognosis of inflammatory pseudotumor-like follicular dendritic cell sarcomas in liver and spleen: an analysis of seven cases]. Zhonghua Bing Li Xue Za. (2018) 47:114–118. doi: 10.3760/cma.j.issn.0529-5807.2018.02.007

 45. Van Nierop K, De Groot C. Human follicular dendritic cells: function, origin and development. Semin Immunol. (2002) 14:251–257. doi: 10.1016/S1044-5323(02)00057-X

 46. Chen T, Gopal P. Follicular dendritic cell sarcoma. Arch Pathol Lab Med. (2017) 141:596–599. doi: 10.5858/arpa.2016-0126-RS

 47. Zhang H, Maitta RW, Bhattacharyya PK, Florea AD, Sen F, Wang Q, et al. γ-Synuclein is a promising new marker for staining reactive follicular dendritic cells, follicular dendritic cell sarcoma, Kaposi sarcoma, and benign and malignant vascular tumors. Am J Surg Pathol. (2011) 35:1857–865. doi: 10.1097/PAS.0b013e3182297c2e

 48. Tao L-L, Huang Y-H, Chen Y-L, Yu G-Y, Yin W-H. SSTR2a is a useful diagnostic marker for follicular dendritic cells and their related tumors. Am J Surg Pathol. (2019) 43:374–381. doi: 10.1097/PAS.0000000000001205

 49. Choe J-Y, Go H, Jeon YK, Yun JY, Kim YA, Kim H-J, et al. Inflammatory pseudotumor-like follicular dendritic cell sarcoma of the spleen: a report of six cases with increased IgG4-positive plasma cells. Pathol Int. (2013) 63:245–251. doi: 10.1111/pin.12057

 50. Shinagare AB, Ramaiya NH, Jagannathan JP, Hornick JL, Swanson RS. Primary follicular dendritic cell sarcoma of liver treated with cyclophosphamide, doxorubicin, vincristine, and prednisone regimen and surgery. J Clini Oncol. (2011) 29:e849–e851. doi: 10.1200/JCO.2011.37.1906

 51. Ren W, Sun Q, Wu P-Y, Huang B, Yang J, Yan J, et al. Profiles of genomic alterations in primary esophageal follicular dendritic cell sarcoma: a case report. Medicine. (2018) 97:e13413. doi: 10.1097/MD.0000000000013413

 52. Laginestra MA, Tripodo C, Agostinelli C, Motta G, Hartmann S, Df genomic alterations in prihistogenesis and immunological microenvironment based on transcriptional profiles of follicular dendritic cell sarcomas. Mol Cancer Res. (2017) 15:541–552. doi: 10.1158/1541-7786.MCR-16-0301

 53. Agaimy A, Michal M, Hadravsky L, Michal M. Follicular dendritic cell sarcoma: clinicopathologic study of 15 cases with emphasis on novel expression of MDM2, somatostatin receptor 2A, and PD-L1. Ann Diagn Pathol. (2016) 23:21–28. doi: 10.1016/j.anndiagpath.2016.05.003

 54. Alsaab HO, Sau S, Alzhrani R, Tatiparti K, Bhise K, Kashaw SK, et al. PD-1 and PD-L1 checkpoint signaling inhibition for cancer immunotherapy: mechanism, combinations, and clinical outcome. Front Pharmacol. (2017) 8:561. doi: 10.3389/fphar.2017.00561

 55. Jiang Y, Zhao X, Fu J, Wang H. Progress and challenges in precise treatment of tumors With PD-1/PD-L1 blockade. Front Immunol. (2020) 11:339. doi: 10.3389/fimmu.2020.00339



OPS/images/fmed-10-1192998-t001.jpg
References Agely)/ Presentation Treatment Recurrence
gender or metastasis
Selves etal. (2) 1 68/F Malaise, weight loss, 11 Chemotherapy, Alive and well at 30 N
anemia right hepatectomy months
Sheketal. (3) 2 35/F epigastric discomfort, 20 Right hepatectomy Recurrence for three ¥
fever, weight loss times since 30th month,
died at 95 months
Cheuk et al. (4) 3 19/F Right upper quadrant 12 Partial hepatectomy | Alive and well at 40 N
pain, weight loss, months
palpable abdominal mass
4 56/F Gastrointesinal upset 15 Resection of right Recurrence at 15, 27, 35 Y
lobe of liver months respectively
5 40/F Epigastric pain, weight 125 Left hepatectomy Recurrence at 108 N
loss months
6 49/F Asymptomatic 42 Partial hepatectomy | Alive and well at 9 N
months
7 37/M Malaise, weight loss 15 Right Alive and well at 42 N
trisegmentectomy months
8 35/F Epigastric discomfort, 20 Right first recurrence in liver Y
low-grade fever, and hemihepatectomy and right hemi
weight loss diaphragm at 30 mo;
second recurrence in
liver at 40 mo; third
recurrence in
peritoneum and
ascending colon at 60
mo; died at 95 mo from
disseminated tumor in
liver and peritoneum
9 31/F Abdominal distension, 15 Right Alive and well at 60 N
weight loss hemihepatectomy months
Chen etal. (5) 10 S7/F Epigastralgia, anemia 95 No surgery Alive and well at 36 N
months
11 51/F Abdominal distension 12 Left lobectomy Alive and well at 12 N
months
Bai etal. (6) 12 30/F Asymptomatic 5.6 Right hepatectomy Alive and well at 24 N
months
Granados et al. (7) 13 57IF Abdominal pain, 13 Partial hepatectomy | Alive and well at 24 N
vomiting, dizziness months
Liuetal. (8) 14 S9/F Asymptomatic 6 Partial hepatectomy Alive and well at 17 N
months
Martins etal. (9) 15 S3/F Abdominal pain, 115 Left hepatectomy Alive and well at N
jaundice, anemia, fever 6months
Lietal. (10) 16 39/F Asymptomatic 9 Hepatic lobectomy, Alive and well at 84 Y
Chemotherapy and months, Recurrence at
limited resection 12 months
after recurrence
17 50/M Abdominal fullness, 3 Left hepatectomy Alive and well at 17 N
fatigue and splenectomy months
18 42/F Abdominal pain 7] Partial hepatectomy | Alive and well at 36 N
months
19 38/F Fatigue, anorexia 85 Left hepatectomy Alive and well at 11 N
months
Youetal. (1) 20 43/M Right upper quadrant 20 Unresectable NA NA
pain, weight loss
Nguyen etal. (12) 21 S7/F Weight loss NA Observation NA NA
Levietal. (13) 22 19/M Paraneoplastic arthritis 6 Partial hepatectomy NA NA
Chen etal. (1) 23 28/F Abdominal pain 6 Left lobectomy of Recurrence at 48 months | Y
liver
24 48/M Abdominal pain 233 Extended right Alive and well at 23 N
hemihepatectomy | months
25 60/M Asymptomatic 3 Wedge resection Alive and well at 3 N
months
Zhang etal. (15) 26 19/F Abdominal discomfort 6 Hepatic VII Alive and well at 12 N
segmental resection months
Lietal. (16) 27 3UF Asymptomatic 36 Hepatectomy Alive and well at 26 N
months
28 48/M Asymptomatic 10 Hepatectomy Alive and well at 10 N
months
Zhang et al. (17) 29 3R Anorexia 35 Laparoscopic right | Alive and well at 10 N
hepatectomy months
30 48/M Asymptomatic 10 Right hepatectomy | Alive and well at 2 N
months
Dengetal. (18) 31 67/F Cough, expectoration 4 Hepatectomy NA NA
Angetal. (19) 32 63/F Fever, lethargy 134 Right Alive and well at 48 N
hemihepatectomy months
Jin etal. (20) 33 38/M Asymptomatic 124 Hepatectomy NA NA
Wuetal. (21) 34 45/M Epigastric pain 6.7 Right hepatectomy Alive and well at 9 N
months
Liuetal. (22) 35 61/M Asymptomatic 42 Laparoscopic Alive and well at 13 N
hepatectomy months
Xuetal. (23) 36 81/M Asymptomatic NA Resection Alive and well at 12 N
months
37 53/M Abdominal distension NA Resection Alive and well at 24 N
months
Pascariu etal. (24) 38 34/F Epigastric pain 6 Laparoscopic 2 months after Y
hepatectomy reoperation
Luetal. (25) 39 55/F Epigastric pain 145 Hepatectomy Paravertebral metastasis | Y
and recurrence,60
months with PR
Lietal. (26) 40 47/M Right upper quadrant 20 Hepatectomy Alive and well at 50 N
abdominal pain months
Dingetal. (27) 41 66/F Abdominal pain 7 Hepatic segment VI | Alive and well at 84 N
and VII resection months
Fuetal. (28) 4 23/F Asymptomatic 3 Laparoscopic left Alive and well at 6 N
liver resection months
Zhang etal. (29) 43 35/F Epigastric pain 15 Laparoscopic NA NA
resection
Present case 44 S5/F Abdominal pain 20 Right Hepatectomy | Alive and well at 6 N
months

FE female; M, male; Y, yes; N, no; NA, not available.





OPS/images/fmed-10-1192998-t002.jpg
Plasma

cell

infiltration
1 + + + NA Y
2 + + NA + N
3 + + - + Y
5 + + - + Y
° & + - + Y
6 + + + + Y
7 + + + ki
8 + + + z
9 + + - + Y
10 + + + - Y
u + + + - N
12 + + NA + Y
13 + + + NA Y
s + & + + Y
15 - + - + N
16 + + NA + Y
17 + + NA + Y
18 + + NA + Y
19 + + NA + Y
20 + - - - Y
21 + NA NA NA NA
2 + NA NA NA NA
23 + + + + Y
24 + + + + Y
25 + + + + Y
26 + + NA + N
27 + + + NA Y
28 + + NA NA Y
29 + + NA NA Y
30 + + NA NA Y
31 + + + NA Y
3 + + NA Y
33 + + + + Y
34 + + NA NA Y
35 = - + + Y
36 NA + NA + NA
37 NA + NA + NA
38 + + NA + Y
39 + + + - Y
4 + + - + Y
41 + + NA Y
2 + + NA + N
43 + + + NA Y
44 + + + + T
Positive | 90.9% 90.9% 43.1% 63.6% 79.5% (35/44)
rate (40/44) | (40/44) | (19144) | (28/44)

Y, yes; N, no; NA, not available.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Case report: Hepatic inflammatory pseudotumor-like follicular dendritic cell sarcoma: a rare case and review of the literature



		1. Introduction



		2. Literature review



		3. Case presentation



		4. Discussion



		4.1. FDCS



		4.2. IPT-like FDCS



		4.3. Diagnosis



		4.4. Differential diagnosis



		4.5. Treatment



		4.6. Limitations







		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		References

















OPS/images/cover.jpg
@ frontiers | Frontiers in Medicine

Case report: Hepatic
inflammatory pseudotumor-like
follicular dendritic cell sarcoma: a
rare case and review of the
literature





OPS/images/fmed-10-1192998-g001.gif





OPS/images/fmed-10-1192998-g002.gif









OPS/images/crossmark.jpg
(®) Check for updates





OPS/images/logo.jpg
& frontiers | Frontiers in Medicine





