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Case report 

Epstein-barr virus (EBV)-positive inflammatory pseudotumor-like 
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thrombocytopenia: A case report and literature review 
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A B S T R A C T   

Background: Follicular dendritic cell sarcoma (FDCS) represents an exceedingly rare malignant 
neoplasm. Inflammatory pseudotumor-like follicular dendritic cell sarcoma (IPT-like FDCS) is 
recognized as a variant manifestation of FDCS. The clinical incidence of this particular disease is 
remarkably low, resulting in the absence of established standardized clinical protocols for its 
management and treatment. 
Methods: Presented here is a case of primary Epstein-Barr virus (EBV)-positive splenic IPT-like 
FDCS, noteworthy for manifesting thrombocytopenia as its initial symptom. Our study 
analyzed the clinicopathologic characteristics of this case and 29 previously reported cases 
identified in the literature. Also, we conducted a comprehensive review of pertinent literature. 
Results: We administered splenectomy to this patient and verified the diagnosis of EBV-positive 
IPT-like FDCS through immunohistochemical examination. Postoperatively, the patient under
went a one-year follow-up period, demonstrating no signs of recurrence. Analyzing a total of 30 
cases revealed that this disease is more prevalent in female patients (F:M = 1.14:1), with a me
dian age of 62 years. Fifteen patients were asymptomatic, and nine patients presented with 
abdominal discomfort or pain. All patients underwent surgical treatment. Among the cases, his
topathological and immunohistochemical information was unavailable for five; however, in the 
remaining 25 cases, histopathology revealed a distinct inflammatory cell infiltration and spindle 
tumor cells arranged in sheets or fascicles. These tumor cells had vesicular chromatin and distinct 
nucleoli and they expressed conventional FDC markers. In situ hybridization analysis of Epstein- 
Barr virus-encoded small RNA (EBER) showed that all 30 cases were EBV-positive. Follow-up 
information showed that no patients relapsed and one (3.8 %) patient died. 
Conclusion: The clinical diagnosis of EBV-positive IPT-like FDCS poses considerable challenges, 
necessitating a conclusive diagnosis through pathological immunohistochemical examination. 
EBER in situ hybridization holds significance for the definitive diagnosis of the disease. We 
advocate for splenectomy as the treatment of choice for limited splenic IPT-like FDCS.   

1. Introduction 

The occurrence of follicular dendritic cell tumors was first pointed to by Lennert in 1978 [1]. In 1986, Monda et al. [2] detailed 
FDCS as a rare malignant tumor arising from follicular dendritic cells. Most of FDCS occurs in the lymph nodes of neck, mediastinum, 
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and axillary cavity, with about one-third of cases occurr in extranodal sites [3]. However, a study [4] that reviewed 809 cases of FDCS 
indicated that the disease predominantly occurs in extranodal sites (79.4 %), such as the liver, spleen, and gastrointestinal tract. 
Histologically FDCS is mainly classified into conventional and inflammatory pseudotumour (IPT-like) type. IPT-like FDCS predomi
nantly originates in the hepatic and splenic parenchyma, are generally considered associated with Epstein-Barr virus (EBV) [5]. The 
study noted that the conventional type features spindle cells amidst small lymphocytes [2]. Conversely, the IPT-like variant exhibits 
sparse spindle cells with conspicuous lymphocytes, plasma cell infiltration, and other inflammatory cells [6]. Due to these morphologic 
features, IPT-like FDC tumors are commonly misdiagnosed as reactive lesions. This disease is difficult to diagnose preoperatively due to 
the lack of clinical features and the low specificity of laboratory tests and imaging. 

Herein, we present a case of EBV-positive splenic IPT-like FDCS with thrombocytopenia as the initial symptom. In addition to one 
already reported case [7], the case detailed in this article represents only the second instance of splenic IPT-like FDCS characterized by 
thrombocytopenia. We have reviewed the existing literature and discussed the disease in light of our findings. To date, there have been 
29 published cases [7–19] of splenic IPT-like FDCS, all of which have shown an association with EBV proliferation. Yet, the clinical 
presentation and pathological characteristics of this condition continue to be a subject of debate. 

2. Case presentation 

The 67-year-old female patient was admitted with a one-month history of "bleeding from the mouth, nose, and skin" and a two- 
week history of splenic space-occupying disease. Previously healthy, the spleen was non-palpable during physical examination. No 
similar disease history in the patient’s family. Laboratory findings revealed thrombocytopenia (PLT 1*10^9/L). The patient was treated 
with recombinant human thrombopoietin (rhTPO), immunoglobulin (IG), methylprednisolone (MP) on the advice of a haematologist. 
Medication did not work well for this patient (repeat PLT 7*10^9). Computed tomography (CT) scan indicated splenomegaly with a 
patchy low-density shadow measuring approximately 57*58 mm (Fig. 1). There was moderate peripheral enhancement in the arterial 
phase, low enhancement in the center, and slightly reduced enhancement in the venous phase. The patient has been preliminarily 
diagnosed with splenic hamartoma. Refer to the timeline annotations for details on the diagnosis and treatment process of the patient 
(Fig. 2). 

The patient underwent laparoscopic total splenectomy. Gross examination revealed a spleen measuring 11*8*6 cm with a smooth 
surface and intact peritoneum. Partial dissection exposed a white-gray-red mass measuring 6*5*4.5 cm with a medium texture (Fig. 3). 
The patient is recovering well post-surgery. No adverse events or complications occurred postoperatively. Cytohistological exami
nation (Fig. 4A) indicates the presence of spindle tumor cells arranged in fascicles amidst proliferating lymphocytes and plasma cells. 
Some tumor cells exhibit nucleoli, with fibrin-like and histiocyte deposits containing necrosis observed in the blood vessel walls. 
Immunohistochemical analysis showed partial expression of CD21(Fig. 4B), CD23, CD35. In addition, CD79a, CD56, TIA-1, GB, Bcl-2, 
S100 were positive. CD30, CD10, Kappa, Lambda, Perforin, Bcl-6 and MUM1 were consistently negative. The plasma cell population in 
the scant fibrotic areas resulted IgG4-positive. The Ki-67 index 5 % of tumor cells. EBER (EBV-encoded small RNAs) in situ hybridi
zation showed a positive nuclear result in the spindle cells (Fig. 4C). Molecular pathology: B Rearrangement (sequencing) (− ). 

Given these findings, the conclusive diagnosis is EBV-positive inflammatory pseudotumor-like follicular dendritic cell sarcoma. 
Post-surgery, the patient did not undergo radiotherapy or chemotherapy. Follow-up assessments at 3 months, six months, and 1 year 
post-operation revealed normal platelet counts with no evidence of tumor recurrence or metastasis. 

3. Literature review 

A total of 29 cases of splenic IPT-like FDCS were retrieved from the previous literature. The clinical information of these 29 cases, as 
well as the new case (NO.30 case) in this study, is detailed in Table 1. In our statistics, there were 16 female and 14 male patients 
(female to male ratio, 1.14:1). The age range of the 30 patients was 29–79 years (median age 62 years). In all cases, 2 patients had IPT- 
like FDCS not only in the spleen, but also in the liver in one case and in the pancreas in the other. 

The most common symptom was abdominal discomfort or pain (9 cases), although 15 cases had no clinical symptom. Other 
common clinical features included weight loss (3 cases), malaise (2 cases), back pain (2 cases), skin and oral bleeding (2 cases), anemia 
(1 case), and fever (1 case). 

Of the 30 cases, the two patients with concomitant pancreatic or hepatic IPT-like FDCS underwent distal pancreatectomy with 

Fig. 1. A. Plain CT scan showed an enlarged spleen with a patchy low-density shadow measuring about 57*58mm. B. Contrast-enhanced CT showed 
moderate peripheral enhancement and central hypoenhancement of the tumor in the arterial phase. C. The tumor in venous phase has slightly 
reduced enhancement. 
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splenectomy as well as splenectomy and radical removal of retroperitoneal lymph nodes, respectively. Of the remaining 28 cases, 26 
cases underwent splenectomy and 2 cases underwent splenectomy with removal of splenic hilar lymph nodes. 

The maximum diameter of splenic tumors in all 30 cases ranged from 2.3 cm to 22.3 cm (mean, 6.75 cm; median, 6 cm). Among the 
cases, histopathological and immunohistochemical information was unavailable for five; however, in the remaining 25 cases, histo
pathology revealed a distinct inflammatory cell infiltration and spindle tumor cells arranged in sheets or fascicles. These tumor cells 
had vesicular chromatin and distinct nucleoli and they expressed conventional FDC markers. CD21, CD23 and CD35 were usually used, 

Fig. 2. Timeline of the case report.  

Fig. 3. Gross appearance of the splenic lesion on sectioning.  

Fig. 4. A. Cytohistological examination indicates the presence of mild and elongated bundles of tumor cells amidst proliferating lymphocytes and 
plasma cells. B. The immunohistochemical analysis revealed partial expression of CD21. C. Positive EBER expression was seen in tumor cells. 
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Table 1 
Summary of reported cases of IPT-like FDCS of spleen.  

Case Sex Age Location Maximum diameter 
(cm) 

Presentation Treatment Last follow-up 
(months) 

Outcome 

1 [1] F 63 Spleen 15 Rapid and unexplained weight loss Splenectomy with removal of splenic hilar 
lymph nodes 

NA NA 

2 [2] F 70 Spleen, 
Pancreas 

Spleen: 3.0; 
Pancreas: 7.0 

Asymptomatic Distal pancreatectomy and splenectomy NA NA 

3 [4] F 54 Spleen 3.5 Intermittent vague pain in the left upper 
quadrant 

Splenectomy with removal of splenic hilar 
lymph nodes 

10 AW 

4 [4] M 79 Spleen 6 Persistent epigastralgia Splenectomy 18 AW 
5 [6] M 29 Spleen 11 Asymptomatic Splenectomy 12 AW 
6 [7] M 59 Spleen 9.5 Bleeding gums and epistaxis Splenectomy 17 AW 
7 [8] F 64 Spleen 7.2 Upper abdominal pain Splenectomy 8 AW 
8 [8] M 61 Spleen 6.2 Asymptomatic Splenectomy 16 AW 
9 [8] F 42 Spleen 4 Left-sided flank pain Splenectomy 9 AW 
10 [8] F 57 Spleen 13.3 Upper abdominal pain Splenectomy 4 AD: Pulmonary metastasis on 

admission 
11 [8] M 52 Spleen 3.7 Back pain Splenectomy 5 AD: Multiple bone metastasis on 

admission 
12 [9] F 57 Spleen 5 Asymptomatic Splenectomy 12 AW  

Table 1: Summary of reported cases of IPT-like FDCS of spleen 

Case Sex Age Location Maximum 
diameter (cm) 

Presentation Treatment Last follow-up 
(months) 

Outcome 

13 [10] F 59 Spleen 4.5 Occasional left low back pain Splenectomy NA NA 
14 [11] M 57 Spleen 2.7 Asymptomatic Splenectomy 9 AW 
15 [12] F 64 Spleen 5.5 Asymptomatic Splenectomy 78 AW 
16 [12] F 72 Spleen 7.2 Asymptomatic Splenectomy 18 AW 
17 [12] F 53 Spleen 3.2 Asymptomatic Splenectomy 13 AW 
18 [12] M 76 Spleen 3.2 Asymptomatic Splenectomy 8 AW 
19 [12] M 72 Spleen 6 Asymptomatic Splenectomy 18 AW 
20 [12] M 75 Spleen 3.5 Abdominal pain Splenectomy 30 AW 
21 [18] F 69 Spleen 6 Asymptomatic Splenectomy NA NA 
22 [19] F 66 Spleen 5 Left upper quadrant pain Splenectomy 6 AW 
23 [21] M 39 Spleen 7.4 Asymptomatic Splenectomy 40 AW 
24 [21] M 65 Spleen, 

Liver 
Spleen: 22.3; Liver: 
5.8 

Abdominal epigastric pain, fever, fatigue, anorexia, 
mild anaemia, weight loss 

Splenectomy and radical dissection of 
retroperitoneal lymph nodes 

2 Died at 2 
months 

25 [21] M 51 Spleen 8.5 Malaise, weight loss Splenectomy 19 AW 
26 [21] M 68 Spleen 2.3 Asymptomatic Splenectomy 6 AW 
27 [21] F 51 Spleen 5.3 Intermittent epigastric discomfort Splenectomy 5 AW 
28 [21] M 67 Spleen 7.5 Asymptomatic Splenectomy 5 AW 
29 [21] F 52 Spleen 9 Asymptomatic Splenectomy 12 AW 
30 F 67 Spleen 6 Bleeding from the mouth, nose, and skin Splenectomy 12 AW 

AW, alive and well; AD, Alive with disease; NA, not available. 

J. Jin et al.                                                                                                                                                                                                              



Heliyon 10 (2024) e32997

5

and all had a high positive rate (68 % for CD21, 68 % for CD23 and 84 % for CD35). Immunohistochemical results for smooth muscle 
actin (SMA) were 82 % (18/22) positive. The Ki-67 index of tumour cells ranged from 5 % to 30 % in 5 cases. IgG4-positive plasma cells 
were found in the tumors of 10 cases. Positive immunostaining for LMP-1 was detected in 92 % (12/13) of cases. 

With the exception of 4 cases (case1.2.13.21), a total of 26 cases provided follow-up information for 2–78 months (mean, 15.1 
months; median, 12 months). At the final follow-up, 1 (3.8 %) patient died of the disease, 2 (7.7 %) patients survived with the disease, 
and 23 (88.5 %) patients survived without evidence of disease. All patients had no recurrence. The overall mortality rate was 3.8 %. 

4. Discussion 

In 2001, IPT-like follicular dendritic cell sarcoma (FDCS) was initially characterized as a variant of FDCS [5]. IPT-like FDCS 
typically exhibits selective involvement of the liver and spleen, and is strongly linked to Epstein-Barr virus (EBV). In situ hybridization 
in a comprehensive study identified EBER-positive IPT-like FDCS cells in all cases [19], reinforcing the association between EBV and 
IPT-like FDCS. However, our review of the literature identified two cases [20,21] of EBV-negative IPT-like FDCS that were reported. 
Additionally, there are documented instances of rare occurrences in atypical locations, such as the colon [22,23], pancreas [24] and 
lung [25]. IPT-like FDCS originating from the spleen is very rare in clinical practice, with few cases described in the literature. 
Typically, IPT-like FDCS manifests without specific clinical symptoms, frequently presenting as a painless, gradually enlarging 
abdominal mass. In our study, 50 % of splenic IPT-like FDCS were asymptomatic, with the most common symptom being abdominal 
discomfort or pain (30 %, 9/30). Diagnostic challenges arise as imaging studies offer limited assistance, complicating accurate clinical 
diagnoses. Some studies [11,12] have shown that CT examination of splenic IPT-like FDCS revealed a well-circumscribed, hypodense 
mass with weak delayed heterogeneous enhancement after contrast-enhancement in a normalized spleen. Kitamura et al. [26] reported 
that the presence of the capsular like rim on delayed phase on CECT and dynamic contrast-enhanced MR corresponding to a fibrous 
structure demarcated the tumor from the splenic parenchyma might aid the diagnosis of splenic IPT-like FDCS. However, all of the 
above studies concluded that it is difficult to make an accurate diagnosis by imaging, and a definitive diagnosis still requires further 
confirmation by needle aspiration biopsy or surgery. In our patient, thrombocytopenia emerged as the initial symptom, with unre
markable findings on physical examination and other laboratory tests. Conservative internal medicine interventions yielded subop
timal results. Initial CT scan suggested splenic hemangioma or splenic hamartoma. However, definitive diagnosis of splenic IPT-like 
FDCS was achieved through surgical intervention, coupled with immunohistochemical analysis. In the current case, the tumor dis
played no signs of aggressive biological behavior, reinforcing the notion that the IPT-like FDCS is relatively inert and/or has a slow 
growth rate [16]. 

IPT-like FDCS predominantly affects females, spanning a broad age spectrum, with a prevalence among adults. In our study, splenic 
IPT-like FDCS occurred predominantly in older female patients, which is generally consistent with previous reports. Research indicates 
a notable occurrence of IPT-like FDCS cases in the Asian population, suggesting a potential racial predisposition [6]. The pathogenesis 
of FDCS remains elusive, lacking definitive insights into genetic contributions to its development. Nonetheless, genetic scrutiny of 
splenic FDCS has revealed a potential association with unbalanced translocation involving chromosomes X, 3, 5, 7, 8, 9, and 10 [27]. A 
study by Go et al. [28] identified BRAF gene mutations in 28.5 % (5/27) of IPT-like FDCS cases. However, many other studies have not 
identified the BRAF mutations previously discussed, and instead have discovered mutations in genes such as RICTOR [29], STAT3 
[30], MYC and TP53 [31], CDKN2A and NF1 [32]. Bruehl FK et al. [29] found that comprehensive next-generation sequencing analysis 
on two cases of IPT-like FDCSs failed to demonstrate any pathogenic variant of potential or strong clinical significance within the 
targeted regions of the evaluated genes. 

IPT-like FDCS predominantly originate from dendritic cells and exhibit clinical, histological, and pathological features similar to 
inflammatory pseudotumors [33]. Due to the occasional presence of Reed-Sternberg-like cells in a chronic inflammatory environment, 
these tumors are sometimes confused with Hodgkin’s lymphoma, but are uncommon [5]. Notably, EBV-positive IPT-like FDCS is 
characterized by the neoplastic proliferation of follicular dendritic cells, accompanied by significant lymphoplasmacytic infiltration 
and persistent EBV presence. The key distinguishing factor between this disease and the other conditions is the atypical spindle/ovoid 
cells expressing some dendritic markers and the absence of expression of other cell type lineage [34]. Because reactive fibroblasts can 
morphologically resemble follicular dendritic cells, detecting atypical spindle cells within an inflammatory background poses a clinical 
challenge [6]. This complexity adds to the difficulty in clinically diagnosing this disease. At present, immunohistochemical analysis has 
become crucial in facilitating the diagnosis, with significant immunomarkers such as CD21, CD23, and CD35 playing pivotal roles. In 
our case, immunohistochemistry suggested partial expression of CD21, CD23, and CD35. The plasma cell population in the scant 
fibrotic areas was IgG4-positive. In a Korean study [16], a large number of IgG4-positive plasma cells were found in six EBV-positive 
patients with IPT-like FDCS, suggesting that EBV has a key role in IPT-like FDCS. Three cases of IPT-like FDCS, characterized by IgG4 
positivity, EBV positivity, and splenic involvement, were also reported in various studies [8,14,17]. Additional markers for FDCS 
encompass Ki-M4 and CD14 [35], CXCL13 and clusterin [36], gamma-synuclein and D2-40 [8,16], podoplanin and the low affinity 
NGFR [37,38]. Furthermore, this tumor exhibits positivity for smooth muscle actin, vimentin protein, and myofibrillar protein [39]. 
Positive expression of Epstein-Barr virus-encoded small RNA (EBER) serves as a crucial indicator for diagnosing IPT-like FDCS. 
Additionally, the identification of fibrin-like deposits within blood vessels can serve as a diagnostic clue for the disease [34]. Clinicians 
must exercise vigilance in the differential diagnosis of IPT-like FDCS, distinguishing it from tumors such as classic Hodgkin’s lym
phoma, interdigitating dendritic cell sarcoma (IDCS), splenic metastases, hamartoma, hemangioma and Inflammatory myofibroblastic 
tumor. 

The available clinical data suggest that surgical resection remains the primary approach in the clinical management of follicular 
dendritic cell sarcomas (FDCS). Complete surgical resection is typically the preferred treatment for patients with either primary or 
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recurrent disease. The role of adjuvant radiotherapy and chemotherapy remains a topic of controversy [40]. Chemotherapy is 
considered for patients who are not suitable candidates for surgical removal or those with involvement of multiple organs. In clinical 
practice, lymphoma chemotherapy regimens or sarcoma chemotherapy regimens, such as CHOP, DHAP, and AVBD, are often 
employed for treating FDCS. However, there is no consensus on the optimal clinical use of chemotherapy. Li J et al. [41] observed that 
the combination of PD-1 inhibitors and chemotherapy as a first-line treatment demonstrates promise in managing metastatic FDCS. 
Another study indicates that bendamustine could be considered among the chemotherapeutic options for FDCS with multiple organ 
involvement, although its efficacy requires further investigation [42]. Some scholars propose the feasibility of targeted therapy in 
patients with these diseases [43]. However, data on targeted therapies, such as complex kinase inhibitors, or immunosuppressive 
agents are limited, and their response varies. There is insufficient evidence to substantiate the effectiveness of either of these treatment 
modalities. A more profound comprehension of the genetic mechanisms and molecular drivers of FDCS may pave the way for potential 
therapeutic strategies. All the 30 cases we collated were treated surgically and all of them were free from postoperative recurrence and 
metastasis. We present a distinct case of IPT-like follicular dendritic cell sarcoma (FDCS) with thrombocytopenia as the predominant 
symptom, which is clinically uncommon. Given the nature of being a single case report and literature review, certain limitations should 
be acknowledged. Our aim is to reduce misdiagnosis and help identify undetected patients. The accumulation of case reports is pivotal 
for unraveling the pathophysiology of FDCS and establishing systematic treatment approaches. 

IPT-like FDCS typically follows a painless course and exhibits a more indolent nature compared to classic FDCS. It was noted that 
IPT-like FDCS exhibits an inert biological behaviour that allows patients to achieve long-term survival even in the event of relapse [14]. 
Our findings corroborate this conclusion. Nonetheless, local recurrence is more prevalent in these tumors, with a recurrence rate of 
approximately 30–40 %, and they may progress to a more aggressive clinical course [5]. We posit that IPT-like FDCS should be 
characterized as moderately malignant tumors, warranting early-stage complete surgical resection. 

5. Conclusion 

In conclusion, splenic IPT-like FDCS is a rare entity. The clinical diagnosis of this disease poses considerable challenges, necessi
tating a conclusive diagnosis through pathological immunohistochemical examination. Epstein-Barr virus-encoded small RNA (EBER) 
in situ hybridization holds significance for the definitive diagnosis of the disease. We advocate for splenectomy as the treatment of 
choice for limited splenic IPT-like FDCS. 
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