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Background

EWSR1::CREB fusion is a newly identified group of aggressive tumors with epithelioid morphology and multiple growth patterns. These tumors are often located in the abdominal cavity and frequently show cytokeratin expression immunohistochemically. This invasive epithelioid soft tissue tumor has a remarkable preference for mesothelial-lined cavities, with rare extension into intra-abdominal organs such as the kidney. Given its rarity, early diagnosis and treatment are crucial. Currently, the diagnosis and treatment of this disease pose significant challenges.





Case demonstration

A 36-year-old male patient with no significant past medical history was admitted with a mass in the left kidney. Computed tomography showed a mass in the lower left kidney near the renal portal, and chromophobe carcinoma was suspected. The patient subsequently underwent a partial nephrectomy. The case was initially diagnosed as a malignant tumor with epithelial and mesenchymal components. RNA sequencing and FISH of the kidney mass confirmed the diagnosis of intra-abdominal epithelioid neoplasms with EWSR1::CREB fusions originating from the kidney. The patient did not undergo any adjuvant therapy and has been followed up for 14 months. He is currently in good condition.





Conclusion

Intra-abdominal epithelioid neoplasm with EWSR1::CREB fusions originating from the kidney is rare. The remarkable morphological features of the case presented here further confirm the significant morphological heterogeneity of tumors characterized by EWSR1::CREB fusion and expand the morphological spectrum of malignant epithelioid tumors with EWSR1::CREM rearrangements originating from the kidney. Additionally, neoplastic cells encircled native renal tubules, demonstrating an infiltrating growth pattern, and the renal tubules proliferated significantly, which may lead to misdiagnosis as other tumors that exhibit biphasic morphology.
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Background

The EWSR1 gene encodes the RNA-binding protein EWSR1, which is a member of the TET family of transcription factors. These factors regulate various cellular processes like gene expression and RNA processing (1). There is increasing evidence that this gene is rearranged in various mesenchymal and epithelial tumors and can merge with many distinct genes (2). The fusion between EWSR1 and the CREB transcription factor family was particularly significant (3). CREB1, ATF1, and CREM form a subfamily of the alkaline leucine zipper (bZIP) superfamily of transcription factors, collectively known as the CREB family of transcription factors, that have multiple biological functions and regulate the expression of other genes (4). EWSR1 is a common fusion gene that fuses with CREB transcription factors, particularly ATF1 and CREB1, as 3′-partners (5). Furthermore, the fusion of the CREB gene family with EWSR1 or FUS gene partners leads to a wide variety of tumor pathogenesis. The EWSR1::CREB gene fusion was first described in a melanoma cell line (6). Later, EWSR1::CREB gene fusion was also reported in various mesenchymal tumors, including clear cell sarcoma of soft tissue, malignant gastrointestinal neuroectodermal tumor, hemangiomatoid fibrohistiocytoma, clear cell carcinoma of the salivary gland, clear cell odontogenic tumor, myoepithelial tumor, primary pulmonary myxoid sarcoma and primary intracranial myxoid sarcoma, paraganglioma, malignant mesothelioma in young adults, and intra-abdominal epithelioid malignancies. Masato et al. (5) statistically found that EWSR1/FUS::CREB rearranged tumors could occur in diverse anatomical locations, including the brain, soft tissue, head and neck, lung, internal organs, and abdominal cavity. Currently, EWSR1/FUS::CREB rearranged epithelioid malignancies have been documented in various intra-abdominal locations, such as the adrenal glands, colon, kidneys, liver, pancreas, stomach, and uterine adnexa (7).





Case demonstration

A 36-year-old male patient was referred in 2024 to the Department of Urology with a finding of a mass on the left kidney for 7 days. He had been diagnosed with a cyst in the left renal parenchyma area 1 year earlier during physical examination, but he had no further tests performed at that time. During physical examination in July 2024, ultrasound revealed once more a hypoechoic area in the left kidney, and further examination was recommended. The patient underwent computed tomography (CT) imaging at another unit, and a mass in the lower pole of the left kidney was found. The possibility of chromophobe renal cell carcinoma was considered.

The patient had no past medical history of hypertension or heart disease. He had no family history of cancer or hereditary diseases that were known. Moreover, he was a non-smoker and a non-drinker.

The patient subsequently underwent a partial nephrectomy at the First Affiliated Hospital of Zhengzhou University. Grossly, the tumor measured 5.5 cm × 5.0 cm × 2.3 cm. On microscopic examination, the tumor was well circumscribed, surrounded by a fibrous capsule (Figure 1A). The neoplastic cells were arranged in nests and sheets (Figure 1B) around the blood vessels, forming a hemangiopericytomatoid growth pattern (Figure 1C) in concordance with what was reported by Zhao et al. (1): a pseudochrysanthemum-like structure (Figure 1D), with local cystic or microcystic changes (Figure 1E). Round or short fusiform tumor cells displayed monomorphic nuclei with smooth nuclear contours and open chromatin. Tumor cells showed a slightly eosinophilic or transparent cytoplasm, with variably prominent nucleoli. The tumor showed relatively low mitotic activity (1 to 2/10 HPFs) and lacked nuclear pleomorphism (Figure 1F). The interstitial fibrocollagen was not prominent, and there were no signs of inflammatory cell infiltration or necrosis. Foam-like histiocyte aggregation, multinucleated giant cell responses, and cholesterol crystallization deposits were focally seen. In particular, neoplasms encircled a higher number of native renal tubules, which were especially pronounced around the tumor. The markedly hyperplastic renal tubules (Figure 2A) exhibited tubular and annular shapes (Figure 2B), with certain areas characterized by the presence of nipples, micronipples, and complex cribriform structures (Figure 2C). Some lumens were either dilated or slit-like, containing eosinophilic secretions (Figure 2D). The renal tubular epithelial cells were arranged in a single row, closely aligned focally, with overlapping nuclei. The epithelium cells showed mild morphological features, such as round nuclei, clear nuclear membranes, fine chromatin, and detectable nucleoli, while showing no mitoses (Figure 2E). The cytoplasm was eosinophilic and partially transparent (Figure 2F).

[image: Histological images of tissue samples labeled A to F, showing varying cellular structures. Panels A and E depict lower magnification with distinct layers and patterns. Panels B, C, D, and F present higher magnification views, highlighting dense cellular arrangements and differing patterns of staining, emphasizing tissue complexity.]
Figure 1 | Histological features of the tumor: (A) a tumor with clearly defined edges and a fibrous envelope. (B, C) The solid and nested tumor cells displayed a hemangiopericytomatoid growth pattern. (D) Dense tumor cells formed clusters resembling pseudochrysanthemums around blood vessels. (E) Localized microcapsules contained pink liquid. (F) The cell boundaries were unclear, with round or oval nuclei and low mitotic activity (1–2/10 HPFs).

[image: Histological slides A to F show various tissue samples stained for microscopic examination. The images display different structural patterns and cellular arrangements, typical of tissue sections prepared for histopathological analysis. Various magnifications reveal details like cellular morphology, glandular structures, and stromal components, highlighting differences in tissue organization and potential pathological features.]
Figure 2 | The tumor involved abundant renal tubules, particularly in the surrounding areas. (A) Low magnification revealed numerous renal tubules involved both around and within the tumor. (B) Small tubular and annular structures. (C) The affected renal tubules showed significant proliferation, resulting in the formation of micropapillae, papillae, and cribriform structures. (D) Some renal tubules displayed either slit-like or cystic dilatation, accompanied by eosinophilic secretions found in the lumen. (E) Renal tubular epithelial cells are mild, unilinear, featuring rounded nuclei and eosinophilic cytoplasm. (F) Certain areas of proliferative tubular epithelial cells contain a clear cytoplasm.

Immunohistochemical studies revealed that the neoplastic cells were diffusely positive for CD99 (Figure 3A), CD56 (Figure 3B), and CD57, while the involved renal tubules were not immunoreactive. Cyclin D1 showed a moderately positive result. SMA and CD34 were focally positive (Figure 3C). AE1/AE3 (Figure 3D), CK7, and PAX8 were negative in the tumor cells, whereas the adjacent tubular epithelial cells showed diffuse and strong positivity. Additionally, CK20, P504s, WT-1, P63, GATA 3, and renin were negative in the tumor cells. ALK (5A4) and syn showed partial positivity, and the Ki-67 proliferation index was approximately 10%. RNA sequencing revealed EWSR1::CREM gene fusion (Figure 3E). FISH analysis confirmed the EWSR1 break (Figure 3F) and EWSR1::CREM fusion (Figure 3G), whereas no BRAF V600E gene alteration was detected by fluorescence PCR.

[image: Images A to D show tissue samples with brown staining on a blue background, indicating protein expression levels. Image E displays a genome sequence analysis with colored sequences and coverage graphs. Images F and G are fluorescence microscopy images with red, green, and blue spots on a dark background, highlighting specific cellular markers.]
Figure 3 | Immunohistochemical and molecular findings. This neoplasm was diffusely positive for CD99 (A) and CD56 (B), and the affected tubular epithelium was negative. The tumor cells showed focal positivity for CD34 (C) but were negative for AE1/AE3 (D). In contrast, the affected tubular epithelium was negative for CD34 and diffusely positive for AE1/AE3. RNA sequencing showed EWSR1::CREM fusions (E). FISH confirmed the results of RNA sequencing [(F) EWSR1 broken signals; (G) EWSR1 and CREM fusion signals].

Based on the clinical history, imaging features, histological morphology, immunohistochemical results, and molecular results, the patient was pathologically diagnosed with intra-abdominal epithelioid neoplasm with EWSR1::CREB fusions originating from the kidney. No local recurrence or metastatic lesions were detected 14 months after the surgery without adjuvant therapy, and he is currently in good condition.





Discussion

With the widespread use of RNA sequencing technology, the EWSR1/FUS::CREB fusion mesenchymal tumor family has expanded rapidly to include potentially aggressive tumors rather than any well-established WHO entity. EWSR1/FUS::CREB fusion has been considered to define a group of aggressive tumors with epithelioid morphology. Primary tumors presenting as intraperitoneal internal organs are rare and involve the mesothelial space, often forming a mass in the abdominal cavity (8).

Including our case, there has been a total of nine cases (4, 8–11) of intraperitoneal malignant epithelioid tumors with EWSR1/FUS::CREM rearrangement that originated in the kidney described in the literature. Clinical and pathologic characteristics are summarized in Table 1. Of the nine tumors, five were found in female patients and four in male patients; these patients had a median age of 34 years (range, 17 to 61 years) at diagnosis, whose tumors ranged from 4.0 to 30.0 cm (median: 7.5). All patients presented with a mass in the kidney, with four and three tumors affecting the left and right kidney, respectively. The locations of the other two tumors were not specified. Seven patients underwent radical nephrectomy, one patient had a left renal tumor resection, while the procedure for the rest of the patients was unknown. Six patients had no adjuvant therapy performed after surgery, while two patients underwent adjuvant chemotherapy (10, 11).


Table 1 | Clinicopathological and molecular characteristics of intraperitoneal malignant epithelioid tumors with EWSR1::CREB rearrangement originating from the kidney.
	Case
	Age/sex
	Size (cm)
	Site
	Therapy
	Histology
	RNA sequencing
	FISH
	Clinical follow-up



	Zhao et al. (4)
	18/F
	7.8
	Left
	Radical nephrectomy, NDT
	SEF-like, with hyaline stroma
	EWSR1(ex4)::CREM(ex7) fusion
	EWSR1::CREM fusion
	5 months, multiple bone and spinal metastases


	17/M
	30.0
	Right
	Radical nephrectomy, NDT
	SEF-like, with hyaline stroma
	EWSR1(ex16)::CREM(ex5) fusion
	EWSR1::CREM fusion
	9 months, NED


	61/F
	5.6
	Left
	Radical nephrectomy, NDT
	SEF-like, with hyaline stroma
	EWSR1(ex4)::ATF1(ex4) fusion
	EWSR1::ATF1 fusion
	120 months, NED


	Agaimy et al. (9)
	55/M
	7.5
	Unknown
	Radical nephrectomy, NDT
	Epithelioid cells and fibrous stroma
	EWSR1::CREM fusion
	EWSR1::CREM fusion
	23 months, pelvic metastases


	Agaimy et al. (10)
	34/F
	7.5
	Right
	Radical nephrectomy, Seven cycles of adjuvant chemotherapy
	Epithelioid or round cell composition
	EWSR1(ex 16)::CREM (ex 6) fusion
	Not done
	50 months, NED


	Argani et al. (8)
	29/M
	10.0
	Unknown
	Unknown
	Cystic solid; tumor cells were round and epithelioid
	EWSR1::CREM fusion
	Not done
	Peritoneum, para-aortic metastasis


	Li et al. (11)
	31/F
	5.4
	Left
	Radical nephrectomy, adjuvant chemotherapy
	Round and epithelioid present
	EWSR1::CREM
	Not done
	21 months, NED


	38/F
	4.0
	Right
	Radical nephrectomy, NDT
	Round and epithelioid
	Not done
	EWSR1 isolation and EWSR1::CREB1 fusion
	33 months, NED


	This case
	36/M
	5.5
	Left
	Partial nephrectomy, NDT
	Tumor cells were round or short fusiform, showing renal tubular involvement and significant proliferation
	EWSR1::CREM fusion
	EWSR1::CREM fusion
	14 months, NED





F, female; male; SEF, sclerosing epithelioid fibrosarcomatoid; NDT, no adjuvant therapy was performed; NED, no evidence of disease.



Histologically, three tumors were not encapsulated and displayed irregular borders, while the other six tumors displayed clear boundaries with surrounding renal tissue, four of which had a visible fibrous pseudocapsule. Argani et al. (8) and Wu et al. (12) have outlined the key morphological features of intraperitoneal malignant epithelioid tumors with EWSR1/FUS::CREM rearrangement as follows: i) the presence of epithelioid cells, which can be mixed with epithelial/spindle cells or epithelial/round cells; ii) cystic or microcystic changes; and iii) varying amounts of chronic inflammatory cell infiltration. Among the nine patients, seven tumors exhibited round epithelioid cells, while one tumor was composed of round cells alongside scattered epithelioid cells. The current renal neoplasm, characterized by round and short fusiform shapes, showed cytoplasmic transparent epithelioid cells in the focal area, which is reported for the first time in the kidney. Cystic or microcystic changes were noted in four tumors. Three tumors showed prominent intratumoral inflammation, not including the current tumor. The mitotic activity ranged from 1 to 20/10 HPFs (mean, 4), and necrosis was present in four cases. Notably, neoplasms encircled native renal tubules, and/or a glomeruli growth pattern was commonly seen in four cases, especially in our case, where the involved renal tubular tissue showed prominent hyperplasia displaying a variety of morphological structures, which had not previously been emphasized in EWSR1::CREB fusion neoplasms involving the kidney. Other patterns that were noted in most cases included hemangiopericytoma-like structures, pseudochrysanthemum cluster structures, collagenous sclerotic interstitium, rhabdomyoid cells, and pseudoalveolar-like structures. Additionally, we also observed local histiocytic aggregation, cholesterol crystallization, and a multinucleated giant cell reaction. Immunohistochemically, the reported eight neoplasms showed variable expression of epithelial markers (AE1/AE3, EMA), six tumors showed MUC4 expression, and four cases were immunoreactive for CD99. Our case showed CD56 and CD57 positivity, while AE1/AE3 was negative. This is the second case of an AE1/AE3-negative condition. In the other case of AE1/AE3 negativity, EMA was focally positive (11). Seven neoplasms showed EWSR1::CREM fusion by RNA-seq, and four tumors were confirmed by FISH. Additionally, one neoplasm exhibited EWSR1::ATF1 fusion (4), and another one exhibited EWSR1::CREB1 fusion (11).

According to previous literature, intra-abdominal epithelioid neoplasms with EWSR1::CREB fusions originating from the kidney should be considered in the differential diagnosis of sclerosing epithelioid fibrosarcoma (SEF), angiomatoid fibrous histiocytoma (AFH), epithelioid mesothelioma (EM), clear cell sarcoma of the kidney (KCCS), synovial sarcoma (SS), solitary fibrous tumors (SFT), or metanephric stromal tumor (MST) (4). The key points for identification are listed in Table 2. From a morphologic perspective, the most important distinction to be made in our case is bidirectional synovial sarcoma (BSS). The cases presented here showed a large amount of normal renal tubular tissue wrapped by tumor tissue, with tubular, annular, papillary, micropapillary, or complex cribriform structures forming biphasic morphology with short spindle tumor cells, mimicking SS. SS occurs mainly in the deep soft tissues of the extremities and is rarely seen in the kidney. Biphasic SS comprises different proportions of epithelioid cells and spindle cells. Epithelioid cells may contain glandular secretion or mucus, and they may form papillary, beam, and solid nest mass patterns. More than 95% of SS has the characteristic t(X; 18) (p11.2; q11.2) chromosomal translocations resulting in the generation of SS18::SSX gene fusion, subsequently resulting in diffuse, positive nuclear expression of SS18-SSX (13). The other tumor to be differentiated from our case is renal carcinosarcoma (RC). Renal carcinosarcoma is a highly malignant tumor that occurs in the kidney and has both epithelial and mesenchymal differentiation (14). The malignant epithelial component originates from the renal tubular epithelium or renal pelvis epithelium, and the pathological manifestations are renal cell carcinoma and transitional cell carcinoma. The sarcomatous components are derived from the renal interstitium, and the pathological manifestations are fibrosarcoma, leiomyosarcoma, and other mesenchymal tissue sarcomas. Finally, given the characteristic features of extensive infiltrating growth pattern that result from its interaction with entrapped native renal elements, as well as the marked hyperplasia of renal tubules, the differential diagnoses should also include an MST, which is an extremely rare benign tumor of the kidney. The tumor cells are spindle-shaped or stellate, and they are arranged characteristically in a “concentric circle” pattern around the invaginated blood vessels or renal tubules, resembling an “onion skin-like change,” with dysplasia of the invaginated blood vessels. Immunohistochemistry reveals that the tumor cells exhibit varying degrees of positive CD34 expression. The BRAF V600E mutation is frequently present (15). In this case, the BRAF V600E gene alteration was not detected by fluorescence PCR, thereby ruling out MST. For a renal epithelial-like tumor, the following diagnostic process is recommended: First, morphological screening should be conducted to determine whether the tumor is mainly composed of epithelial-like cells or contains other components (such as spindle cells, glands, and heterologous components). Second, immunohistochemical screening can be performed using a set of immunohistochemical markers such as PAX8, CK, CD99, CD34, ERG, STAT6, MUC4, SS18-SSX, BCOR, and WT1. If all the above markers are negative or only CK is positive (including diffuse positivity or focal positivity), EWSR1::CREB fusion epithelioid tumors, angiomatoid fibrous histiocytomas, and other conditions should be suspected. The final diagnosis must rely on molecular testing, such as FISH detection (EWSR1 break probe) or next-generation sequencing, to determine whether there is EWSR1::CREB family fusion and to pay attention to the final distinction from a morphologically similar angiomatoid fibrous histiocytoma. In summary, an EWSR1::CREB fusion epithelial-like tumor originating from the kidney is an “exclusively” diagnosable condition. A systematic morphological, immunohistochemical, and molecular pathological analysis is required to rule out all the above similar tumors before making an accurate diagnosis.


Table 2 | Differential diagnosis of intraperitoneal malignant epithelioid tumors with EWSR1::CREB rearrangement originating from the kidney.
	Tumor
	Key morphological features
	Core immunohistochemical markers
	Genetic alteration



	Intra-abdominal epithelioid neoplasm with EWSR1::CREB fusions
	Epithelioid cells are dominant, with rare true spindle cell components and mucoid or collagenous stroma.
	AE1/AE3 and EMA were focal or dot-like or had diffuse positivity, whereas PAX8 and WT1 were negative.
	EWSR1::CREM/ATF1, EWSR1::CREB1 (common)


	BSS
	The tumor exhibits a distinct biphasic pattern composed of spindle and epithelioid cells, with the formation of glandular lumina and potential stromal calcification.
	EMA and CK (AE1/AE3) showed strong positivity in the epithelial area. TLE1 was nuclear positive (sensitive but not specific). Simultaneous positivity for S100 and CD99 is helpful for diagnosis. The positivity of SS18-SSX antibodies is related to specificity.
	t(X;18), resulting in the SS18::SSX1/2/4 fusion gene


	RC
	For the vast majority of carcinosarcomas, if sufficient tissue samples are obtained, different proportions/types of renal cell carcinomas can be observed.
	The cancerous area expresses markers such as PAX8, PAX2, and CK. The sarcoma area expresses corresponding mesenchymal or epithelial markers to varying degrees (such as SMA, desmin, S100).
	The molecular genetics of different types of renal cell carcinomas vary considerably. For instance, clear cell carcinomas may have a 3-chromosome deletion or be associated with VHL syndrome, while papillary renal cell carcinomas may have trisomy of chromosomes 7 and 17 and deletion of the Y chromosome.


	MST
	The cells are mainly in a spindle shape, forming a “sock-like” structure that surrounds the renal tubules. The background is composed of collagen. This condition is more common in children.
	CD34+, WT1−, S100−, PAX8−
	The BRAF V600E gene mutation is a key molecular alteration


	SEF
	Epithelioid and spindle cells are embedded in dense sclerotic collagen, with a low cell density.
	MUC4 showed a strong positive reaction (highly sensitive and specific), and almost all markers mentioned in this article were negative.
	The most common gene rearrangement is EWSR1::CREB3L1, with a few being EWSR1::CREB3L2 fusion


	AFH
	Multiple nodular formations, pseudo-vascular tumor-like cavities, and lymphocytic cuffs. The tumor cells can be spindle-shaped, histiocyte-like, or epithelioid.
	Desmin+ (50%), EMA+ (40%), and CD99 may be positive.
	EWSR1::CREB fusion, or there can also be FUS::ATF1 fusion.


	EM
	The epithelioid cells are arranged in sheet-like, tubular, and papillary patterns, and the cytoplasm is often eosinophilic and basophilic.
	CK5/6+, calretinin+, WT1+ (nuclear+), D2-40+, PAX8−
	BAP1 deficiency (common), CDKN2A homozygous deletion


	CCSK
	The morphology is diverse, the nucleolus is not prominent, the cytoplasm is lightly stained, and the interstitium is rich in branched vascular networks. This is commonly seen in children.
	BCOR+, cyclin D1+, WT1−, PAX8−
	BCOR : CCNB3 fusion, BCOR ITD or YWHAE::NUTM2


	SFT
	“Unstructured” pattern, spindle-shaped cells, antler-shaped blood vessels, and collagenization.
	STAT6+ (nuclear), CD34+
	NAB2::STAT6 fusion





BSS, bidirectional synovial sarcoma; RC, renal carcinosarcoma; MST, metanephric stromal tumor; SEF, sclerosing epithelioid fibrosarcoma; AFH, angiomatoid fibrous histiocytoma; EM, epithelioid mesothelioma; CCSK, clear cell sarcoma of the kidney; SFT, solitary fibrous tumor.



Currently, no standard treatment exists for neoplasms with EWSR1::CREB fusions (6), while complete surgical resection with negative margins is recommended as the main treatment strategy for these genetically defined tumor types (16). According to the reports in earlier literature, most patients underwent radical nephrectomy (seven of nine) (4, 8–11), while our case underwent partial nephrectomy but with negative margins. In addition, only two patients (10, 11) received adjuvant chemotherapy after surgery. One patient (10) underwent seven consecutive cycles of chemotherapy. Most patients (six of nine) had a good prognosis with no signs of disease for 5 to 120 months after the initial diagnosis, while three patients experienced metastases during follow-up, including multiple bone and spinal lesions (4), pelvic (9), and peritoneal and para-aortic (8) metastases. Overall, three of nine tumors were progressive at the last follow-up, indicating an overall progressive course in 33.3% of patients, indicating the highly aggressive nature of the tumor. Therefore, such tumors may require long-term follow-up to monitor the possibility of late recurrence or metastasis. In addition, large-scale reports of tumors with EWSR1/FUS::CREB fusion features, whether intrarenal or extrarenal, are rare in the literature. A relatively large number of cases were reported by Argani et al. (8) and Shibayama et al. (17), with 13 and 8 cases of tumors with EWSR1/FUS::CREB fusion, respectively. A total of 21 cases were included, comprising 8 with EWSR1::CREM fusion, 8 with FUS::CREM fusion, 4 with EWSR1::ATF1 fusion, and 1 with EWSR1::CREB1 fusion. Among patients with EWSR1::CREM fusion, the maximum follow-up duration was 204 months. Of these, five cases (5 of 8) experienced recurrence or metastasis, one case succumbed to the disease, and one case remained free of recurrence or metastasis during follow-up. Four patients with FUS::CREM fusion were lost to follow-up, while the remaining four patients had the longest follow-up period of 58 months. Three patients experienced recurrence or metastasis (3 of 4), among whom two died of tumors, and one had no recurrence or metastasis during the follow-up period. Two patients with EWSR1::ATF1 fusion experienced recurrence or metastasis during the follow-up period, of which one died of the tumor, and two had no recurrence or metastasis during the follow-up period. The longest follow-up period was 25 months. There was only one patient with EWSR1::CREB1 fusion. The follow-up duration for this patient was 122 months; however, there were two recurrences. The recurrence or metastasis rates of the four different fusion genes were 62.5%, 75.0%, 50.0%, and 100%, respectively, and the mortality rates were 12.5%, 50.0%, 25.0%, and 0%, respectively. Based on these data, the EWSR1::CREB1 fusion had the highest recurrence or metastasis rate, followed by the FUS::CREM fusion. The FUS::CREM fusion had the highest mortality rate, followed by the EWSR1::ATF1 fusion. However, these data are limited by the small number of cases and require more data support.





Conclusion

In summary, we describe a new case of intra-abdominal epithelioid neoplasm with recurrent EWSR1::CREB gene fusions involving the kidney, which exhibited notable native renal tubular hyperplasia and were immunonegative for keratin AE1/AE3. The unusual histological morphology and immunophenotype have not been previously reported in the literature, which could lead to misdiagnosis as tumors with bidirectional morphology, such as synovial sarcoma and carcinosarcoma. Molecular detection, along with morphological and immunohistochemical observations, is essential for accurately diagnosing this type of tumor.





Data availability statement

The original contributions presented in the study are included in the article, further inquiries can be directed to the corresponding author.





Ethics statement

The studies involving humans were approved by the Ethics Committee of the First Affiliated Hospital of Zhengzhou University. The studies were conducted in accordance with the local legislation and institutional requirements. The human samples used in this study were acquired from pathological tissue sections after surgery. Written informed consent for participation was not required from the participants or the participants’ legal guardians/next of kin in accordance with the national legislation and institutional requirements. 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

ZZ: Conceptualization, Writing – original draft, Writing – review & editing. EL: Conceptualization, Data curation, Methodology, Writing – review & editing. MY: Conceptualization, Data curation, Methodology, Writing – review & editing. XL: Data curation, Methodology, Writing – review & editing. JW: Conceptualization, Data curation, Formal Analysis, Methodology, Writing – review & editing.





Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.





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.





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.





References

	 Kaprio H, Heuser VD, Orte K, Tukiainen M, Leivo I, Gardberg M. Expression of transcription factor CREM in human tissues. J Histochem Cytochem. (2021) 69:495–509. doi: 10.1369/00221554211032008


	 Flucke U, van Noesel MM, Siozopoulou V, Creytens D, Tops BBJ, van Gorp JM, et al. EWSR1—the most common rearranged gene in soft tissue lesions, which also occurs in different bone lesions: an updated review. Diagnostics (Basel). (2021) 11:1093. doi: 10.3390/DIAGNOSTICS11061093


	 Breik O, Higginson J, Al-Ajami AK, Mohamed A, Martin T, Amel-Kashipaz R. Clear cell odontogenic carcinoma: first report of novel EWSR1-CREM fusion gene in case of long-term misdiagnosis. Head Neck Pathol. (2021) 15:1391–8. doi: 10.1007/s12105-021-01302-y


	 Zhao M, Gan H, Zhong S, Xia Q, Bai Y, Xu J, et al. Intra-abdominal epithelioid neoplasm with EWSR1::CREB fusions involving the kidney: A clinicopathologic and molecular characterization with an emphasis on differential diagnosis. Mod Pathol. (2024) 37:100468. doi: 10.1016/j.modpat.2024.100468


	 Komatsu M, Sakai Y, Nishikubo M, Tane S, Nishio W, Kajimoto K, et al. EWSR1-CREM fusion in pulmonary mesenchymal neoplasm showing distinctive clear cell morphology. Pathol Int. (2020) 70:1020–6. doi: 10.1111/pin.13030


	 Javaid S, Patton A, Tinoco G, Oghumu S, Iwenofu OH. Metastatic sporadic paraganglioma with EWSR1::CREM gene fusion: A unique molecular profile that expands the phenotypic diversity of the molecular landscape of the EWSR1::CREM gene fusion positive tumors. Genes Chromosomes Cancer. (2023) 62:85–92. doi: 10.1002/gcc.23094


	 Trecourt A, Macagno N, Ngo C, Philip CA, Lopez J, Ferreira J, et al. CREB fusion-associated epithelioid mesenchymal neoplasms of the female adnexa: three cases documenting a novel location of an emerging entity and further highlighting an ambiguous misleading immunophenotype. Virchows Arch. (2023) 482:967–74. doi: 10.1007/s00428-023-03546-1


	 Argani P, Harvey I, Nielsen GP, Takano A, Suurmeijer AJH, Voltaggio L, et al. EWSR1/FUS-CREB fusions define a distinctive Malignant epithelioid neoplasm with predilection for mesothelial-lined cavities. Mod Pathol. (2020) 33:2233–43. doi: 10.1038/s41379-020-0646-5


	 Agaimy A, Stoehr R, Otto M, Bräsen JH, Pfarr N, Konukiewitz B, et al. Intra-abdominal EWSR1/FUS-CREM-rearranged Malignant epithelioid neoplasms: two cases of an emerging aggressive entity with emphasis on misleading immunophenotype. Virchows Arch. (2022) 480:481–6. doi: 10.1007/s00428-021-03140-3


	 Agaimy A, Blakely M, Breimer GE, Hölsken A, Koppes SA, Meidenbauer N, et al. Extra-abdominal and intra-abdominal FET::CREM fusion mesenchymal neoplasms: comparative clinicopathological study of 9 new cases further supporting a distinct potentially aggressive sarcoma and report of novel sites. Virchows Arch. (2025) 485(6):1007–19. doi: 10.1007/s00428-024-03917-2


	 Li J, Zeng Q, Chen X, Huang H. Malignant epithelioid tumors with EWSR1::CREB fusion involving the kidney: a report of two cases. Virchows Arch. (2025) 487(4):901–8. doi: 10.1007/s00428-024-03989-0


	 Wu JH, Xu SX, Xu M, Shen P, Chen JF, Jin XT, et al. Intra-abdominal EWSR1/FUS-CREM rearranged Malignant epithelioid neoplasms: report of a case. Zhonghua Bing Li Xue Za Zhi. (2024) 53:299–302. doi: 10.3760/cma.j.cn112151-20231023-00286


	 Raquib AR, Hofvander J, Ta M, Nielsen TO. Expanding the use of an SS18-SSX antibody for molecular assays in synovial sarcoma. Appl Immunohistochem Mol Morphol. (2022) 30:531–9. doi: 10.1097/PAI.0000000000001049


	 Hacıosmanoğlu T, Baloğlu İH, Türk S, Demirel HC, Özağarı AA. Carcinosarcoma arising from the renal pelvis: A rare case report. Cureus. (2023) 15:e45610. doi: 10.7759/cureus.45610


	 Fan Y, Yu J, Zhao M. Metanephric stromal tumor with BRAF V600E mutation in an adult patient: Case report and literature review. Front Oncol. (2022) 12:993414. doi: 10.3389/fonc.2022.993414


	 Sun Y, Liu D, Chen X, Zhang J, Yang S. Epithelioid mesenchymal neoplasm with FUS::CREM gene fusion in the tongue: Report of a rare and challenging diagnosis. Oral Surg Oral Med Oral Pathol Oral Radiol. (2023) 135:e108–13. doi: 10.1016/j.oooo.2022.12.003


	 Shibayama T, Shimoi T, Mori T, Noguchi E, Honma Y, Hijioka S, et al. Cytokeratin-positive Malignant tumor in the abdomen with EWSR1/FUS-CREB fusion: A clinicopathologic study of 8 cases. Am J Surg Pathol. (2022) 46:134–46. doi: 10.1097/PAS.0000000000001742







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.

Copyright © 2025 Zheng, Liu, Yang, Liu and Wei. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc-15-1604933-g001.jpg





OEBPS/Images/fonc.2025.1604933_cover.jpg
& frontiers | Frontiers in Oncology

A case report and literature review: an intra-
abdominal epithelioid neoplasm with
EWSR1::CREB fusions originating from the
kidney





OEBPS/Images/fonc-15-1604933-g003.jpg
E I I S S—— I ] (>« T

chr22:29, 459

N
$24024320-A2-RNA STAR sorted b | pl222724 0=2724) "
Coverage
$24024320-A2-RNA STAR sorted.b
Junctions

A A A A ATC CHC AlGIA A

i A A AEEAE=| FNTC CHC Alcia A

=Tk A K=k FR=C CEC AlGiA A

[ A A A ATC CEC Algia A

i A A A A A A AlTi

i A A A i

i ia A A P
! i ia i - P
|| $24024320.A2.RNA STAR sorted b I ia 2 A -

I 1A . A CAC c C (B

| I A A A C A C c C (I

I 1A A A CAC c cC (I

I 1A A A CAC c C (I

I A A -\ C A C c C (I

I A A A CTR C c C I

I 1A A & C A C c C o

I 1A A A CAC cc I
| TN A Al fcEREC CEC =1 J
Sequence - 1 C C A A C ¢ ¢t © 4 | i c X a a i a_a a (¢
Refﬁ»‘:q Genes i R G G i > > ) P P =5 W

EWSR1 CREM 2]






OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fonc-15-1604933-g002.jpg





