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Simple Summary

Ewing sarcoma is a rare and aggressive cancer that usually arises in bones and primarily affects
children and young adults. In very uncommon cases, it can develop in organs outside the skeleton,
which makes diagnosis particularly challenging. One of the rarest locations is the kidney, where the
tumor may mimic more common renal cancers and delay appropriate treatment. In this report, we
describe a rare case of Ewing sarcoma originating in the kidney of an adult patient. We highlight the
importance of combining medical imaging, tissue examination under the microscope, and molecular
genetic testing to establish an accurate diagnosis. The case also demonstrates the role of
multidisciplinary care, including surgery and systemic chemotherapy, in achieving disease control.
By documenting this unusual presentation, our study contributes to the limited knowledge about
renal Ewing sarcoma and may help clinicians recognize and manage similar cases more effectively.

Abstract

Background: Primary renal Ewing sarcoma (ES) is an exceptionally rare and aggressive malignancy,
posing significant diagnostic and therapeutic challenges in adults. Clinical presentation is often
nonspecific, frequently resulting in delayed diagnosis and early metastatic dissemination. Methods:
We report a case of a 45-year-old woman presenting with right lumbar pain and hematuria. Imaging
included ultrasound and magnetic resonance imaging, revealing a well-demarcated multicystic
lesion of the right kidney. Partial nephrectomy was performed, followed by histopathology,
immunohistochemistry, and molecular analysis using fluorescence in situ hybridization to confirm
ES breakpoint region 1 (EWSRI1) rearrangement. Subsequent management included right
nephrectomy and systemic chemotherapy following the vincristine, doxorubicin,
cyclophosphamide/ifosfamide, etoposide (VDC/IE) protocol. Results: Histopathology demonstrated
sheets of small round cells with Homer-Wright rosettes and strong membranous CD99 expression.
Molecular testing confirmed EWSR1 rearrangement. The patient tolerated surgery and chemotherapy
well, with no evidence of recurrence or metastasis at six-month follow-up. The case highlights the
critical role of integrated imaging, histopathology, immunophenotyping, and molecular diagnostics
in establishing the diagnosis of primary renal ES. Conclusion: Primary renal ES in adults requires a
high index of suspicion, multidisciplinary evaluation, and personalized therapeutic strategies.

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.
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Surgical resection combined with systemic chemotherapy can achieve disease control. Early
recognition, molecular confirmation, and interdisciplinary coordination are essential to optimize
outcomes in this rare malignancy.

Keywords: Ewing sarcoma; primary renal tumor; extraskeletal, EWSR1; nephrectomy; VDC/IE
chemotherapy; molecular diagnostics; adult sarcoma; small round blue cell tumor; rare malignancy

1. Introduction

Primary renal Ewing sarcoma (ES) is an aggressive malignant tumor predominantly affecting
adolescents and young adults. It accounts for 10-15% of all bone sarcomas and is exceptionally rare
in adults. ES can mimic other renal “small round blue cell” neoplasms, creating significant diagnostic
challenges [1]. First described by James Ewing in 1921, the term “Ewing sarcoma” encompasses
classic osseous ES, extraskeletal ES, Askin tumor, and primitive neuroectodermal tumors of soft
tissue origin, all arising from mesenchymal progenitor cells with overlapping histological and
immunohistochemical features. ES most frequently involves the pelvis, axial skeleton, and femur,
though it may arise in virtually any bone or soft tissue. Patients typically present with pain, swelling,
or stiffness, occasionally accompanied by systemic symptoms such as fever or weight loss, which
often indicate metastatic disease. About 20% of patients present with metastases, commonly affecting
the lungs or pleura [2]. Extraskeletal ES is exceedingly rare, with an incidence of 0.4 per million,
roughly ten times lower than osseous ES [3]. Its age distribution is bimodal, peaking in children under
5 years and adults over 35 [4]. Common extraskeletal sites include the paravertebral region, lower
extremities, head and neck, and pelvis, whereas rarer locations include the retroperitoneum,
omentum, orbit, skin, and chest wall. Secondary bone involvement is uncommon [5,6].

ES is driven by chromosomal translocations generating oncogenic fusion genes. The
t(11,22)(q24;q12) (~85% of cases) produces EWS-FLI1, while t(21;22)(q21;q12) and other rare
rearrangements produce ES breakpoint region 1—ETS-related gene fusions in 10-15% [7]. The ES
breakpoint region 1—Friend leukemia virus integration 1 (EWSR1-FLI1) oncoprotein is central to
tumorigenesis, though conventional chemotherapy remains effective in many localized cases [8,9].
Histologically, ES comprises small round cells with a high nuclear-to-cytoplasmic ratio, classified
among childhood “small round blue cell tumors” (e.g., retinoblastoma, neuroblastoma,
rhabdomyosarcoma, nephroblastoma). Cells have scant Periodic acid-Schiff (PAS) positive
eosinophilic cytoplasm, with >80% strongly expressing CD99. Additional variably expressed markers
include CD45, synaptophysin, chromogranin, vimentin, keratin, desmin, neuron-specific enolase,
and 5100. Definitive diagnosis requires molecular confirmation via fluorescence in situ hybridization
(FISH) or reverse transcription polymerase chain reaction (RT-PCR) [7]. In this regard, integrating
histopathology and immunohistochemistry with the clinical context is essential for narrowing the
differential diagnosis of ES. Key differentials include other small round cell malignancies such as
neuroblastoma, rhabdomyosarcoma, lymphoma, desmoplastic small round cell tumor, and synovial
sarcoma, as well as benign conditions such as osteomyelitis, osteogenic sarcoma, and eosinophilic
granuloma. Initial imaging often begins with radiography, which may reveal the characteristic
periosteal “onion-skin” reaction, while staging typically relies on bone scintigraphy, magnetic
resonance imaging (MRI), and computed tomography [10].

The current standard of care for both localized and metastatic ES involves an interdisciplinary
approach combining systemic chemotherapy with local control through surgery, radiotherapy, or
both. In the United States, standard chemotherapy alternates VDC (vincristine, doxorubicin,
cyclophosphamide) with IE (ifosfamide, etoposide) [11]. Following induction, local control is
typically achieved with surgery, radiotherapy, or their combination. Five-year survival ranges from
75% to 80% in non-metastatic cases, decreasing to approximately 30% in metastatic disease [12,13].
Data shows that over the past four decades, advances in local therapy and multi-agent adjuvant
chemotherapy have improved outcomes for localized ES. Nevertheless, prognosis remains poor for
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metastatic disease, diagnosed in 20-25% of patients, with lungs affected in 70-80% and bone/bone
marrow in 40-45% [12,14]. Relapse occurs in 30—40% of initially localized cases, rising to 60-80%
when metastases are present at diagnosis. Most relapses are systemic (71-73%), followed by
combined (12-18%) and local (11-15%), with five-year survival after relapse only 15-25%; local
recurrences have a better prognosis than systemic ones [15-17]. Controlling systemic dissemination
remains the principal therapeutic challenge.

This case report presents a rare instance of primary renal extraskeletal ES in an adult,
emphasizing the diagnostic challenges and the integrated use of imaging, histopathology,
immunohistochemistry, and molecular genetics. By documenting this unusual localization and
treatment approach, the report contributes to the limited literature on renal ES and provides guidance
for early recognition, accurate diagnosis, and multidisciplinary management of similar cases.

2. Case Presentation

2.1. Patient Information

We report the case of a 45-year-old woman with a prior history of breast carcinoma, treated with
right-sided mastectomy in 2015. In early 2023, she presented with right lumbar pain, reduced physical
capacity, and recurrent episodes of painless gross hematuria.

2.2. Imaging

Initial abdominal ultrasonography and subsequent MRI identified a well-demarcated lesion in
the mid-portion of the right kidney, measuring 28 x 23 x 27 mm. The lesion protruded along the dorsal
contour of the kidney and displayed a multicystic architecture with multiple septations, some
irregular in course, and areas of nodular thickening up to 34 mm (Figure 1). On T2-weighted MRI
sequences, the lesion exhibited mixed signal intensity, predominantly hyperintense, while the septa
were markedly hypointense (Figure 2). Intralesional hemorrhage with hemoglobin degradation
products was considered. No distant metastases were detected during staging. Based on imaging
features, differential diagnosis included renal cell carcinoma, Wilms tumor, and other small round
blue cell neoplasms, highlighting the need for histopathological confirmation.
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Figure 1. Axial T2-weighted MRI of the right kidney lesion, demonstrating a well-demarcated multicystic mass

with septations and nodular thickening (scale bar shown).
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Figure 2. Coronal T2-weighted MRI showing dorsal protrusion of the right renal lesion with mixed signal
intensity; septa are markedly hypointense.

2.3. Surgical Intervention

In October 2023, the patient was admitted to the Clinic of Urology, University Hospital “St.
Marina,” Varna, where partial resection of the renal tumor was performed.

2.4. Histopathology

The lesion was composed of monotonous small round cells with scant, clear cytoplasm and
round-to-oval nuclei lacking prominent nucleoli. The cells formed solid nests and Homer-Wright
rosettes. Scattered foci of necrosis and numerous apoptotic bodies were present. Mitotic activity was
5/10 high-power fields. PAS staining highlighted cytoplasmic glycogen granules (Figure 3).

Figure 3. Histology (Hematoxylin and eosin, x400) of the renal tumor: sheets of small round cells forming

Homer-Wright rosettes; PAS staining highlights cytoplasmic glycogen granules.
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2.5. Immunohistochemistry

Immunophenotyping revealed positivity for CD99, Cyclin D1, WT1, vimentin, S100, p53 (~50%),
and synaptophysin (~30%), and negativity for CD117, CD10, inhibin, CK7, GATA3, CD34, SMA, CK
AE1/AE3, HMB45, and Melan-A. Ki-67 proliferation index was approximately 15%. The combination
of morphological features and immunophenotype strongly supported a diagnosis of extraskeletal ES,
pending molecular confirmation

2.6. Molecular Genetic Analysis

To confirm the diagnosis, molecular analysis was performed on formalin-fixed tumor tissue at
an external reference laboratory (Eurofins Biomnis, Lyon, France). FISH analysis confirmed EWSR1
rearrangement in 100% of nuclei, establishing definitive diagnosis of primary renal ES and guiding
subsequent multimodal therapy.

2.7. Differential Diagnosis

The differential diagnosis included other “small round blue cell” tumors, such as Wilms tumor,
neuroblastoma, clear cell sarcoma of the kidney, and lymphoma. Integration of histological,
immunohistochemical, and molecular findings established the final diagnosis of primary renal
extraskeletal ES (Table 1).

Table 1. Diagnostic summary.

Feature Result
Tumor size 28 x 23 x 27 mm
Histology Small round blue cells, Homer-Wright rosettes
. . CD99+, Cyclin D1+, WT1+, vimentin+, S100+, Ki-67
Immunohistochemistry
~15%
Molecular EWSR1 rearrangement (FISH)

2.8. Treatment and Follow-up

Following diagnostic confirmation, the patient underwent right nephrectomy at a specialized
center in Austria, followed by systemic chemotherapy according to the VDC/IE protocol (vincristine,
doxorubicin, cyclophosphamide alternating with ifosfamide and etoposide). Given the history of
breast carcinoma at age 37 and the subsequent diagnosis of a second malignancy at age 45, medical
genetic counseling was provided to evaluate the possibility of Li-Fraumeni syndrome (germline
tumor protein 53). The patient declined genetic testing. At 6-month follow-up, she remained disease-
free. Surveillance was planned every 3 months for the first 2 years.

3. Discussion

Primary renal extraskeletal Ewing sarcoma is an extremely rare malignancy. Although early
reports described fewer than 100 cases in the literature, more recent systematic reviews indicate that
approximately 300-370 cases have been documented worldwide, with adult cases representing only
a small fraction and typically reported as isolated case reports or small case series [18-20]. Clinical
manifestations are frequently nonspecific, with patients most commonly presenting with flank pain,
hematuria, or a palpable renal mass [21,22]. Such nonspecific clinical presentations may delay
diagnosis, allowing the tumor to progress to advanced stages with early metastatic dissemination,
most commonly to the lungs, lymph nodes, liver, and bone [23]. The combination of aggressive tumor
biology and extreme rarity therefore poses substantial challenges for timely recognition and
appropriate management.

Definitive diagnosis of renal ES requires an integrated diagnostic approach combining
histopathology, immunohistochemistry, and molecular testing. As a member of the “small round
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blue cell tumor” family, ES shares morphological characteristics with several other pediatric and
adult neoplasms, necessitating careful and systematic differential diagnosis. Critical entities to
exclude include Wilms tumor, neuroblastoma, clear cell sarcoma of the kidney, desmoplastic small
round cell tumor, lymphoma, small-cell osteosarcoma, and renal neuroendocrine tumors [24].
Characteristic histological findings, such as Homer—Wright rosettes and diffuse, strong membranous
CD99 expression, represent important diagnostic clues. Nevertheless, these morphological hallmarks
alone are insufficient for definitive classification because overlapping immunophenotypic and
morphological features may occur among small round cell neoplasms. Molecular confirmation
through detection of EWSR1-ETS gene rearrangements using FISH, RT-PCR, or next-generation
sequencing remains the gold standard [25]. In the present case, the combination of classical
morphology, immunohistochemical profile, and FISH-confirmed EWSR1 rearrangement established
the definitive diagnosis, highlighting the indispensable role of integrated molecular diagnostics in
adult renal ES.

Given the exceptional rarity of primary renal ES, no standardized site-specific treatment
guidelines currently exist. Consequently, management strategies are largely extrapolated from
therapeutic approaches established for osseous ES. A multimodal treatment strategy consisting of
complete surgical resection combined with systemic chemotherapy is currently considered the
cornerstone of management, achieving favorable outcomes in localized disease [21]. The most widely
used chemotherapy regimen remains VDC/IE (vincristine, doxorubicin, and cyclophosphamide
alternating with ifosfamide and etoposide), which has demonstrated efficacy in both localized and
metastatic disease [22]. Radiotherapy may also be considered in selected cases to enhance local
control, particularly when complete surgical margins cannot be achieved. Nephron-sparing surgery
may be considered in select patients with small, localized tumors, provided that complete resection
is feasible and oncologic outcomes are not compromised [26,27]. This surgical approach may be
particularly relevant in patients with preexisting renal impairment or a solitary kidney, where
preservation of renal function is clinically important.

Although not yet part of standard clinical practice, emerging targeted therapeutic strategies are
being actively investigated for ES. These include experimental EWSR1-FLI1 antagonists and novel
immunotherapeutic approaches, such as chimeric antigen receptor T-cell therapy and immune
checkpoint inhibitors. Preclinical studies have demonstrated that inhibition of EWSR1-FLI1 activity
can suppress tumor proliferation and growth both in vitro and in vivo, while early-phase clinical
trials are currently evaluating the safety and efficacy of immunotherapeutic approaches in patients
with advanced disease [28-33]. These developments highlight the growing potential of molecularly
guided and personalized therapeutic strategies, particularly for patients with high-risk, recurrent, or
metastatic ES.

Renal ES is generally considered more aggressive than ES arising in bone or other soft tissue
sites, with a greater propensity for early metastatic spread and local recurrence [34]. This aggressive
behavior translates into a comparatively poorer prognosis than that observed in classic osseous ES,
with survival largely dependent on tumor stage at presentation and the completeness of surgical
resection. Data from broader ES cohorts emphasize high relapse rates and underscore the importance
of vigilant long-term surveillance. Given the extreme rarity of primary renal ES, specific prognostic
factors are not well defined. Prognostic insights are therefore typically extrapolated from osseous ES
and include tumor size, presence of metastases at diagnosis, completeness of surgical resection, and
molecular characteristics, particularly the EWSR1-FLI1 fusion type [12-17].

Finally, this case highlights the critical importance of interdisciplinary collaboration,
encompassing urology, oncology, radiology, pathology, and molecular genetics, to optimize both
diagnostic accuracy and therapeutic outcomes. Through coordinated multidisciplinary management
and integration of advanced molecular diagnostics, clinicians can facilitate earlier recognition,
accurate diagnosis, and more effective treatment of this rare and challenging malignancy.

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.
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4. Conclusions

This case highlights an exceptionally rare instance of primary renal extraskeletal ES in an adult.
Integrated diagnostic evaluation, including imaging, histopathology, immunohistochemistry, and
molecular confirmation of EWSR1 rearrangement, was essential for establishing a definitive
diagnosis. Surgical intervention followed by systemic chemotherapy according to the VDC/IE
protocol provided effective disease control.

The case underscores the critical importance of early recognition, interdisciplinary collaboration,
and personalized therapeutic strategies in managing rare adult renal ES. Clinicians should maintain
a high index of suspicion for renal “small round blue cell” tumors and employ a multimodal,
molecularly guided approach to optimize patient outcomes. This report contributes to the limited
literature on renal ES and provides guidance for diagnosis, management, and surveillance of similar
cases.
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Abbreviations

ES Ewing sarcoma

EWSRI1-FLI1  Ewing sarcoma breakpoint region 1—Friend leukemia virus integration 1
FISH Fluorescence in situ hybridization

IE Ifosfamide, etoposide

MRI Magnetic resonance imaging

PAS Periodic acid-Schiff

RT-PCR Reverse transcription polymerase chain reaction

VDC Vincristine, doxorubicin, cyclophosphamide

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202604.0574.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 9 April 2026 d0i:10.20944/preprints202604.0574.v1

8 of 9

References

1. Ludwig, J.A. Ewing sarcoma: historical perspectives, current state-of-the-art, and opportunities for targeted
therapy in the future. Curr. Opin. Oncol. 2008, 20, 412-418. https://doi.org/10.1097/CCO.0b013e328303bald

2. Ogzaki, T. Diagnosis and treatment of Ewing sarcoma of the bone: a review article. J. Orthop. Sci. 2015, 20,
250-263. https://doi.org/10.1007/s00776-014-0687-z

3. Van den Berg, H.; Heinen, R.C; van der Pal, HJ; Merks, J.H. Extra-osseous Ewing sarcoma. Pediatr.
Hematol. Oncol. 2009, 26, 175-185. https://doi.org/10.1080/08880010902855581

4.  Applebaum, M.A.; Worch, J.; Matthay, K.K,; Goldsby, R.; Neuhaus, J.; West, D.C.; DuBois, S.G. Clinical
features and outcomes in patients with extraskeletal Ewing sarcoma. Cancer 2011, 117, 3027-3032.
https://doi.org/10.1002/cncr.25840

5. Cheung, C.C,; Kandel, R.A ; Bell, R.S.; Mathews, R.E.; Ghazarian, M.D. Extraskeletal Ewing sarcoma in a
77-year-old woman. Arch. Pathol. Lab. Med. 2001, 125, 1358-1360. https://doi.org/10.5858/2001-125-1358-
EESIAY

6. Geens, L.; Van Robays, J.; Geert, V.; Van der Speeten, K. An unusual location of extraosseous Ewing’s
sarcoma. Case Rep. Oncol. 2013, 6, 293-302. https://doi.org/10.1159/000351836

7. Riggi, N. Stamenkovic, I. The biology of Ewing sarcoma. Cancer Lett. 2007, 254, 1-10.
https://doi.org/10.1016/j.canlet.2006.12.009

8. Kovar, H; Aryee, D.N,; Jug, G.; Henockl, C.; Schemper, M.; Delattre, O.; Thomas, G.; Gadner, H. EWS/FLI-
1 antagonists induce growth inhibition of Ewing tumor cells in vitro. Cell Growth Differ. 1996, 7, 429-437.

9. Lambert, G.; Bertrand, J.R.; Fattal, E.; Subra, F.; Pinto-Alphandary, H.; Malvy, C.; Auclair, C.; Couvreur, P.
EWS-FLI1 antisense nanocapsules inhibit Ewing sarcoma-related tumor in mice. Biochem. Biophys. Res.
Commun. 2000, 279, 401-406. https://doi.org/10.1006/bbrc.2000.3963

10. Widhe, B.; Widhe, T. Initial symptoms and clinical features in osteosarcoma and Ewing sarcoma. J. Bone
Joint Surg. Am. 2000, 82, 667—-674. https://doi.org/10.2106/00004623-200005000-00007

11. Grier, H.E; Krailo, M.D.; Tarbell, N.J.; Link, M.P.; Fryer, C.J.; Pritchard, D.J.; Gebhardt, M.C.; Dickman,
P.S.; Perlman, E.J.; Meyers, P.A; et al. Addition of ifosfamide and etoposide to standard chemotherapy for
Ewing’s sarcoma and primitive neuroectodermal tumor of bone. N. Engl. ]. Med. 2003, 348, 694-701.
https://doi.org/10.1056/NEJM0a020890

12. Ladenstein, R.; Potschger, U.; Le Deley, M.C.; Whelan, J.; Paulussen, M.; Oberlin, O.; van den Berg, H.;
Dirksen, U.; Hjorth, L.; Michon, J.; et al. Primary disseminated multifocal Ewing sarcoma: results of the
Euro-EWING 99 trial. J. Clin. Oncol. 2010, 28, 3284-3291. https://doi.org/10.1200/JCO.2009.22.9864

13. Leavey, P.J.; Collier, A.B. Ewing sarcoma: prognostic criteria, outcomes and future treatment. Expert Rev.
Anticancer Ther. 2008, 8, 617—-624. https://doi.org/10.1586/14737140.8.4.617

14. Haeusler, J.; Ranft, A; Boelling, T.; Gosheger, G.; Braun-Munzinger, G.; Vieth, V.; Burdach, S.; van den
Berg, H.; Juergens, H.; Dirksen, U. The value of local treatment in patients with primary, disseminated,
multifocal Ewing sarcoma (PDMES). Cancer 2010, 116, 443-450. https://doi.org/10.1002/cncr.24740

15. Barker, L.M.; Pendergrass, T.W.; Sanders, J.E.; Hawkins, D.S. Survival after recurrence of Ewing’s sarcoma
family of tumors. J. Clin. Oncol. 2005, 23, 4354—-4362. https://doi.org/10.1200/JCO.2005.05.105

16. Rodriguez-Galindo, C.; Billups, C.A.; Kun, L.E.; Rao, B.N.; Pratt, C.B.; Merchant, T.E.; Santana, V.M.; Pappo,
A.S. Survival after recurrence of Ewing tumors: the St Jude Children’s Research Hospital experience, 1979-
1999. Cancer 2002, 94, 561-569. https://doi.org/10.1002/cncr.10192

17. Stahl, M.; Ranft, A,; Paulussen, M.; Bélling, T.; Vieth, V.; Bielack, S.; Gortitz, I.; Braun-Munzinger, G.;
Hardes, J.; Jiirgens, H.; Dirksen, U. Risk of recurrence and survival after relapse in patients with Ewing
sarcoma. Pediatr. Blood Cancer 2011, 57, 549-553. https://doi.org/10.1002/pbc.23040

18. Seemayer, T.A.; Thelmo, W.L.; Bolande, R.P.; Wiglesworth, F.W. Peripheral neuroectodermal tumors.
Perspect. Pediatr. Pathol. 1975, 2, 151-172.

19. Bradford, K.; Nobori, A.; Johnson, B.; Allen-Rhoades, W.; Naik-Mathuria, B.; Panosyan, E.H.; Gotesman,
M,; Lasky, J.; Cheng, ].; Ikeda, A.; Goldstein, J.; Singh, A.; Federman, N. Primary Renal Ewing Sarcoma in
Children and Young Adults. | Pediatr. Hematol. Oncol. 2020, 42, 474-481.
https://doi.org/10.1097/MPH.0000000000001804

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202604.0574.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 9 April 2026 d0i:10.20944/preprints202604.0574.v1

9 of 9

20. Mahmoud, M.; Ali, AM.H.; Jaara, M.M.A.; Ahmed, A. A unique surgical case report of Ewing sarcoma of
the kidney in a 54-year-old female: Diagnostic and therapeutic challenges. Int. ]. Surg. Case Rep. 2025, 133,
111615. https://doi.org/10.1016/j.ijscr.2025.111615

21. Ellinger, ]J.; Bastian, P.J.; Hauser, S.; Biermann, K.; Miiller, S.C. Primitive neuroectodermal tumor: rare,
highly aggressive differential diagnosis in wurologic malignancies. Urology 2006, 68, 257-262.
https://doi.org/10.1016/j.urology.2006.02.037

22. Tarek, N; Said, R.; Andersen, C.R.; Suki, T.S.; Foglesong, J.; Herzog, C.E.; Tannir, N.M.; Patel, S.; Ratan, R.;
Ludwig, J.A.; Daw, N.C. Primary Ewing Sarcoma/Primitive Neuroectodermal Tumor of the Kidney: The
MD Anderson Cancer Center Experience. Cancers 2020, 12, 2927. https://doi.org/10.3390/cancers12102927

23. Almeida, M.F.; Patnana, M.; Korivi, B.R.; Kalhor, N.; Marcal, L. Ewing sarcoma of the kidney: a rare entity.
Case Rep. Radiol. 2014, 283902. https://doi.org/10.1155/2014/283902

24. Doroudinia, A.; Ahmadi, S.; Mehrian, P.; Pourabdollah, M. Primary Ewing sarcoma of the kidney. BM] Case
Rep. 2019, 12, ber-2018-227198. https://doi.org/10.1136/bcr-2018-227198

25. Yoshida, A. Ewing and Ewing-like sarcomas: a morphological guide through genetically-defined entities.
Pathol. Int. https://doi.org/10.1111/pin.13293

26. Suzuki, I; Kubota, M.; Murata, S.; Makita, N.; Tohi, Y.; Kawakita, M. A case of Ewing sarcoma family tumor
of the kidney treated with robotic-assisted partial nephrectomy. Urol. Case Rep. 2019, 25, 100900.
https://doi.org/10.1016/j.eucr.2019.100900

27. Hakky, T.S.; Gonzalvo, A.A.; Lockhart, J.L.; Rodriguez, A.R. Primary renal ES: symptomatic presentation
and literature review. Ther. Adv. Urol. 2013, 5, 153-159. https://doi.org/10.1177/1756287212471095

28. Cervera, S.T.; Rodriguez-Martin, C.; Fernandez-Tabanera, E.; Melero-Fernandez de Mera, R.M.; Morin, M.;
Fernandez-Pefialver, S.; Iranzo-Martinez, M.; Amhih-Cardenas, J.; Garcia-Garcia, L.; Gonzalez-Gonzalez,
L.; Moreno-Pelayo, M.A_; Alonso, J. Therapeutic Potential of EWSR1-FLI1 Inactivation by CRISPR/Cas9 in
Ewing Sarcoma. Cancers 2021, 13, 3783. https://doi.org/10.3390/cancers13153783

29. Fayzullina, D.; Tsibulnikov, S.; Stempen, M.; Schroeder, B.A.; Kumar, N.; Kharwar, R.K;; Acharya, A,;
Timashev, P.; Ulasov, I. Novel Targeted Therapeutic Strategies for Ewing Sarcoma. Cancers 2022, 14, 1988.
https://doi.org/10.3390/cancers14081988

30. Gong, H.; Xue, B.; Ry, J.; Pei, G.; Li, Y. Targeted Therapy for EWS-FLII in Ewing Sarcoma. Cancers 2023, 15,
4035. https://doi.org/10.3390/cancers15164035

31. Mo, J; Tan, K; Dong, Y.; Lu, W,; Liu, F.; Mei, Y.; Huang, H.; Zhao, K; Lv, Z;; Ye, Y.; Tang, Y. Therapeutic
targeting the oncogenic driver EWSR1::FLI1 in Ewing sarcoma through inhibition of the FACT complex.
Oncogene 2023, 42, 11-25. https://doi.org/10.1038/s41388-022-02533-1

32. Strauss, S.J.; Berlanga, P.; McCabe, M.G. Emerging therapies in Ewing sarcoma. Curr. Opin. Oncol. 2024, 36,
297-304. https://doi.org/10.1097/CCO.0000000000001048

33. Ribelles, A.J,; Felix, A.; Benavent, N.; Escriva-Fernandez, J.; Brahmi, M.; Gaspar, N.; Gatz, S.A.; Griinewald,
T.G,; Linder-Stragliotto, C.; Palmerini, E.; Pantziarka, P.; Strauss, S.; Surdez, D.; Berlanga, P.; McCabe, M.G.
Recurrent and Refractory Ewing Sarcoma Phase I/II Trials: Current Perspective From the Euro-Ewing
Consortium. JCO Precis. Oncol. 2025, 9, €2500377. https://doi.org/10.1200/PO-25-00377

34. Parham, D.M,; Roloson, G.J.; Feely, M.; Green, D.M.; Bridge, J.A.; Beckwith, J.B. Primary malignant
neuroepithelial tumors of the kidney: analysis of 146 cases. Am. |. Surg. Pathol. 2001, 25, 133-146.
https://doi.org/10.1097/00000478-200102000-00001

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or

products referred to in the content.

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202604.0574.v1
http://creativecommons.org/licenses/by/4.0/

