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Abstract
BACKGROUND
Prostatic stromal sarcoma presenting with rhabdoid features is extremely rare, and only four cases have been reported in the English-language literature to date. Accordingly, there is no absolute definition of this group of tumors as yet, and our overall understanding of its morphological features, therapeutic regimen and prognosis is limited.

CASE SUMMARY
A 34-year-old male patient was referred to our hospital to address a 2-mo history of hematuria and progressive dysuria. Pelvic computed tomography scan revealed a 6.0 cm × 5.2 cm × 7.2 cm mass in the prostate, with bladder invasion. The patient underwent transurethral prostatectomy as upfront therapy. He refused further treatment and died of uncontrollable tumor growth 3 mo after surgery. Pathology analysis revealed the stroma to be pleomorphic, with a huge number of atypical spindle cells. Rhabdomyoblastic cells, with abundant eosinophilic cytoplasm, were detected. The spindle cells were positive for vimentin, INI1 and β-catenin, and the rhabdomyoblastic cells were positive for MyoD1, myogenin and INI1. The spindle cells and epithelial cells were sporadically positive for P53. 

CONCLUSION
The prostatic stromal sarcoma tumor was immunoreactive for β-catenin, suggesting a role for the Wnt/β-catenin pathway in this tumor type. 
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[bookmark: OLE_LINK52]Core tip: An extremely rare case of prostatic stromal sarcoma is presented. The rhabdoid component represented only a minor part of the tumor, as revealed by pathology study. Detailed diagnostic information on this rare tumor type has been reported in the literature, although the molecular pathogenesis remains largely unknown. The β-catenin immunoreactivity of the tumor in our case suggests that the tumorigenesis process may involve the Wnt pathway.


INTRODUCTION
[bookmark: OLE_LINK2][bookmark: OLE_LINK5][bookmark: _Hlk16885610]Prostatic stromal sarcoma (PSS), which accounts for less than 1% of all prostate neoplasms, is a rare type of prostate malignancy, and cases with rhabdoid features are especially rare. To date, only four cases of PSSs with rhabdoid differentiation have been reported in the English-language literature[1-4]. For general PSS, the tumors occur in adult patients of all ages, who usually present with severe urinary obstruction, hematuria, and dysuria. The tumor can develop in the absence of elevated prostate-specific antigen (PSA), making it difficult to detect its progression. Prognosis is poor, with a median survival time of less than 15 mo and only 10% of patients survive for more than 3 years.
No absolute definition of PSS has been published and its morphological features, therapeutic regimen and prognosis profile have yet to be fully elucidated, especially PSS with rhabdoid features. We recently experienced a case of PSS with rhabdoid differentiation, which prompted us to study the literature to examine the clinicopathologic features, clinical outcome, and prognosis of the tumor of this exceedingly rare type of tumor.

CASE PRESENTATION
Chief complaints
A 34-year-old man was admitted to our hospital with complaints of hematuria and progressive dysuria that had lasted for 2 mo.

History of past illness
The patient had undergone transurethral cystoscopy at a local primary hospital, 2 wk prior to his presentation at our clinic. The postoperative pathology analysis had revealed malignant changes in the prostate (details unknown). The patient also had a history of schizophrenia and was being treated with chlorpromazine (50 mg bid). 

Personal and family history
The patient was an only child, and his parents had no similar clinical manifestations, including hematuria and dysuria.

Physical examination
On physical examination, the patient demonstrated obvious anemic appearance. Digital rectal examination showed the texture of the prostate to be generally hard, with palpable nodules.

Laboratory examinations
Blood examinations showed extremely low levels of hemoglobin (54 g/L; normal: ≥ 130 g/L). The serum total PSA was 0.816 ng/mL (normal range: 0.1-4 ng/mL). Urinalysis revealed elevated erythrocytes and leukocytes. The results of blood biochemistry tests, coagulation function test, and stool analysis were normal.

Imaging examinations
The preoperative chest X-ray and electrocardiograph were normal. Pelvic contrast-enhanced computed tomography (CT) revealed a 6.0 cm × 5.2 cm × 7.2 cm prostatic mass, with indication of invasion into the posterior wall of the bladder (Figure 1). The patient and his family refused additional examinations by positron emission tomography-CT and magnetic resonance imaging scan, due to personal economic conditions.

FINAL DIAGNOSIS
PSS with rhabdoid features.

TREATMENT
[bookmark: _Hlk2883180]Bladder clot evacuation and prostatic tissue biopsy were immediately carried out by transurethral prostatectomy. The patient then received blood transfusion and cefoxitin sodium (4 g IVD bid).

Pathology and immunohistochemistry examinations
[bookmark: _Hlk3489824][bookmark: _Hlk1890164][bookmark: OLE_LINK1]Gross examination of the prostate specimens showed that they were gray-red in color, soft in texture, and fish meat-like in appearance. For microscopic analysis (Figure 2), formalin-fixed, paraffin-embedded tissue sections were stained with hematoxylin and eosin. The spindle cells were found to be arranged densely and loosely at intervals, with a widespread myxoid background. At high magnification, the spindle tumor cells showed fascicular, whorled and storiform arrangements. There were areas of poor differentiation of embryonoid rhabdomyoblasts with eccentric nuclei and unremarkable cross-striations, which showed abundant eosinophilic cytoplasm. The tumor cells were characterized by nuclear division, with up to 20 mitoses per 10 high power field. A scattered distribution of prostatic glandular tissue could be seen, but there were no malignant glandular epithelial cells. Angiomatoid type cells were observed in certain areas.
[bookmark: _Hlk4184724][bookmark: _Hlk4098974]Immunohistochemical experiments were performed automatically using a Roche BenchMark XT automatic immunohistochemical instrument. All antibodies were ready-to-use purchased from Beijing Zhongshan Biotechnology (Beijing, China). Immunostaining for vimentin was diffuse and strong (Figure 3). The rhabdomyoblasts stained positive for MyoD1 and myogenin (Figure 4); staining for CD34, progesterone receptors, actin, CD117, DOG-1, S-100, Syn, and NSE was negative. The spindle cells and rhabdomyoblasts stained positive for INI1 (Figure 4). The cytoplasm and cellular membrane of the spindle cells were immunoreactive for β-catenin, whereas the nuclei were not. The Ki-67 labeling index was 75%. P53 staining was sporadically positive in both the spindle cells and glandular epithelial cells. The glandular epithelial cells were focally positive for PSA immunostaining (Figure 5).

OUTCOME AND FOLLOW-UP
Although the patient was advised to undergo further examination and radical cystoprostatectomy, he denied any intervention and died of uncontrollable tumor and severe bleeding 3 mo after the initial surgery.

DISCUSSION
[bookmark: _Hlk3319605]PSS is a rare type of prostatic cancer, accounting for 0.1% of all prostatic malignancies in adults[5]. PSS with rhabdoid or rhabdomyoblastic features is exceptionally rare, with only four cases reported in the English-language literature. Given this small number of cases of PSS with rhabdoid features, a more detailed analysis of its clinicopathology and survival has not been performed until now.
The diagnosis of PSS is very difficult but can be supported by careful evaluation of clinical and pathology data. On magnetic resonance examination, most PSSs appear as homogeneous, low-signal masses on T1-weighted images and heterogeneously massed with areas of intermediate and high T2 signals. In the imaging differential diagnosis, one should consider prostatic adenocarcinoma, which infiltrates the gland without significantly enlarging the prostate in the early stage of the disease.
PSS is characterized by the growth pattern of phyllodes tumors with malignant pleomorphic stroma or those that exhibit a fascicular growth pattern similar to that of leiomyosarcoma. Stromal overgrowth with cellular atypia, a high mitotic rate, and necrosis are the most important features that have prognostic value. Several studies have demonstrated the stromal-epithelial interaction nature of these lesions. The true pathomechanism of PSS is unknown, due to the limited number of reported cases, and there is no agreement on the naming of these tumors. However, variable features have been used to qualify tumor grade; these include stromal cellularity, cytologic atypia, stromal-to-epithelial ratio, necrosis, and mitotic activity[6]. Tumor grade might be related to the sarcomatoid component, local invasion, distant metastasis, and the treatment response.
All four previous cases and our case were of a high-grade sarcoma with focal rhabdoid differentiation (Table 1). All five cases were characterized by increased stromal cellularity, high mitotic rate, and areas of necrosis. The stromal cells were spindle-shaped and organized in fascicular, whorled, or storiform formations. The embryonoid rhabdomyoblasts showed poor differentiation. Special staining with, toluidine blue, and periodic acid-Schiff was performed to identify the rhabdomyoblasts in the first case (reported by Yokota et al[4]) but without immunohistochemical examination.
[bookmark: _Hlk4273293]PSSs are characterized as spindle-cell lesions that originated from special prostatic stromal tissue. Our case and another case[7] showed β-catenin immunoreactivity in the cytoplasm and cellular membrane, which suggested that the Wnt/β-catenin pathway may play an important role in the development and progression of PSS. Previous experiments demonstrated that cytosolic β-catenin is translocated to the nucleus, where it binds to transcription factor-4 and regulates the transcription of genes involved in proliferation, differentiation and apoptosis when the Wnt pathway is activated[8,9]. Active Wnt signaling can prevent GSK-3β-induced degradation of Snail, and thereby promote epithelial-to-mesenchymal transition[10]. Bouron-Dal et al[11] observed using immunohistochemistry, a cytoplasmic location of β-catenin with a membrane reinforcement in 12 cases of rhabdomyosarcoma, without any nuclear accumulation of β-catenin; this finding is consistent with ours.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Most PSS cases show positive immunoreactivity for vimentin but are negative for CD117[3]. Prior studies showed positive CD34 and progesterone receptors in a fraction of the cases, but these findings were not specific[2,12]. Moreover, some cases, including the present case, showed negativity for CD34 and progesterone receptors[1]; of note, the progesterone receptor can also be expressed in smooth muscle tumors. Usually, the Ki-67 cellular content is markedly increased in the high-grade tumor cells of PSS, and the expression of Ki-67 might be an adjuvant diagnostic index for judging the tumor prognosis. PSS tumors also positively react with special biomarkers when they are associated with other differentiations. Despite these reported findings, the detailed immunohistochemical characteristics of these tumor cells are largely unknown.
In the differential diagnosis of PSS, one should consider prostate adenocarcinoma, metastatic tumors, and sarcomas arising from the bladder and seminal vesicle. There are other PSSs, such as rhabdomyosarcoma, leiomyosarcoma and extragastrointestinal stromal tumors (EGISTs), which need to be clinically distinguished from PSS. Prostatic rhabdomyosarcoma occurs predominantly in male infants and children who have aggressive clinical manifestations. Histologically, rhabdomyosarcoma is composed of primitive undifferentiated, round- to spindle-shaped cells, without discernible differentiation or with only focal rhabdomyoblastic differentiation. The tumor cells are typically positive for MyoD1 and myogenin.
[bookmark: _Hlk4436861]Deletions and mutations of the INI1 gene (22q11.2) have been detected in most malignant rhabdoid tumors. In contrast to malignant rhabdoid tumors, which typically have deletion of 22q11.2, the composite extrarenal rhabdoid tumors do not evolve by way of genetic alteration[13]. In the current case, the rhabdoid tumor cells represented only a minor part of the tumor with immunoreactivity to INI1, which helped to exclude the diagnosis of rhabdomyosarcoma. EGISTs are relatively rare, soft tissue neoplasms arising from the extragastrointestinal tract, with mutations in the c-kit (CD117) exons 9, 11, 13 and 17 and in the platelet-derived growth factor receptor alpha exons 12, 14 and 18[14]. In contrast to the overexpression of c-kit in EGISTs, all PSSs (including the present case) showed no detectable c-kit expression. There was no malignant epithelial component or immunohistochemical evidence of epithelial differentiation that distinguished itself from sarcomatoid carcinoma of the prostate.
The optimal treatment for PSS with rhabdoid features is still unknown. Radical excision (prostatectomy or cystoprostatectomy) appears to be the preferred treatment among the reported management strategies, as it is most likely to result in long-term survival[15,16]. However, the PSS with rhabdoid features recurred in each patient with high-grade tumors and metastases (Table 1). The effects of radiotherapy and chemotherapy have not been fully investigated; although, Reese et al[17] had previously reported a case of PSS showing a complete pathologic response in the primary lesion following neoadjuvant chemotherapy and radiation. Further study on the biological characteristics and long-term follow-up is needed, particularly due to the propensity of these neoplasms to recur over time.

CONCLUSION
There are a lot of gaps that remain in our knowledge of the pathogenesis of PSS with rhabdoid features, due to the limited number of cases. We found through our case and review of the literature that β-catenin immunoreactivity is detected in the tumor, suggesting that the Wnt/β-catenin pathway may play an important role in the pathogenesis of PSS.
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Figure Legends
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Figure 1 Pelvic contrast-enhanced computed tomography scan findings in our case of prostatic stromal sarcoma with rhabdoid features. A: Axial computed tomography image showing the lesion as a heterogeneous mass, with areas of cystic change; B, C: Sagittal (B) and coronal (C) computed tomography images showing a large, heterogeneous mass arising from the prostate and invading the posterior wall of the bladder.


[image: E:\2017年以后论文资料\病理科合作论文\投稿用\Figures\FIGURE2重新修改\Figure2.tif]
Figure 2 Microscopy findings in our case of prostatic stromal sarcoma with rhabdoid features. A: Microphotograph showing the spindle cells arranged densely and loosely at intervals, with widespread myxoid background (H and E, × 10); B: The prostatic stroma showing the composition of spindle tumor cells with fascicular, whorled, and storiform arrangements (H and E, × 20); C: Areas of poor differentiation of embryonoid rhabdomyoblasts, with eccentric nuclei and unremarkable cross-striations, and showing abundant eosinophilic cytoplasm (H and E, × 100); D: Tumor cells showing the characteristics of nuclear division. Scattered distribution of prostatic glandular cells can be seen, and no malignant glandular epithelial cells were identified (H and E, × 60).
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Figure 3 Angiomatoid type cells were present in the tumor in our case of prostatic stromal sarcoma with rhabdoid features. Immunostaining of the tumor cells for vimentin was diffuse and strong (× 20).
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Figure 4 Immunostaining results of our case of prostatic stromal sarcoma with rhabdoid features. A, B: The rhabdomyoblasts stained positive for MyoD1 (A) and myogenin (B) (× 20); C: The tumor cells and rhabdomyoblasts stained positive for INI1 (× 20).
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[bookmark: _Hlk4184811][bookmark: _Hlk4184935]Figure 5 Additional immunostaining results in our case of prostatic stromal sarcoma with rhabdoid features. A: The cytoplasm and cellular membrane of the spindle cells were immunoreactive for β-catenin, and the nuclei were unstained; B: Ki-67 staining; C: P53-positive spindle cells and glandular epithelial cells were found sporadically throughout the specimen; D: The glandular epithelial cells were positive for prostate-specific antigen.
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Table 1 Clinical and histopathologic characteristics of prostatic stromal sarcoma with rhabdoid features
	Ref.
	Age in
yr
	Clinical presentation
	Pattern of H and E
	Pattern of IH
	Treatment
	Outcome

	Yokota et al[4]
	45
	Hematuria, dysuria, episodes of intermittent fever
	Striking proliferation of undifferentiated cells of mesenchymal type with round and spindle-shaped nuclei were shown in the stroma; PAS stain was positive
	PSA (+)
	Colostomy
	Recurrence with death 4 mo after surgery

	De Raeve et al[1]
	36
	Recurrent urinary obstruction
	Phyllodes, cystically dilated ducts; Spindle-shaped tumor cells; Fascicularis, mitotic figures (more than 38/10 HPF); Well-differentiated rhabdomyoblasts
	Rhabdomyoblastic cells: muscle specific actin (+), desmin (+), myoD1 (+); Stromal tumor cells: Ki-67 (+), CD34 (-), α-SMA (-), desmin (-), actin (-)
	Prostatectomy followed by chemotherapy and radiotherapy
	Recurrence after prostatectomy 4 mo later

	Herawi et al[3]
	N/A
	N/A
	Focal rhabdomyosarcomatous differentiation
	Rhabdomyoblastic cells: desmin (+), myogenin (+)
	N/A
	N/A

	Kim et al[2]
	31
	Voiding difficulty and anal pain
	Biphasic growth pattern with spindle and epithelioid cells, highly cellular spindle tumor cells with focal nuclear pleomorphism; Focal cells with rhabdoid features
	[bookmark: _Hlk2500377]Spindle cells and epithelioid tumor cells: vimentin (+), CD34 (+), progesterone receptors (+), INI1 (+); Rhabdoid cells: INI1 (+)
	Radical prostatectomy followed by cystectomy
	Recurrence, with death 3 mo after cystectomy

	Current case
	34
	Hematuria and progressive dysuria
	Huge number of atypia spindle cells; Poor differentiation of embryonoid rhabdomyoblasts with abundant eosinophilic cytoplasm
	Spindle cells: vimentin (+), β-catenin (+); Rhabdomyoblastic cells: MyoD1 (+), myogenin (+) INI1 (+); Epithelioid cells: PSA (+)
	Transurethral prostatectomy
	Died of uncontrollable tumor and severe bleeding 3 mo after surgery


[bookmark: _GoBack]H and E: Hematoxylin and eosin; IH: Immunohistochemical; INI1: Integrase interactor 1; MyoD1: Myoblast determination protein 1; N/A: Data not available; PSA: Prostate-specific antigen; SMA: Smooth muscle actin.
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