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Abstract

Objectives: Genitourinary Ewing Sarcoma Family Tumors (ESFT) are rare and very aggressive tumors. We aimed to
demonstrate the clinical features and prognosis of 6 genitourinary ESFT patients from a single institute from Turkey.
Methods: A total of 6 cases of genitourinary ESFT (3 renal, 2 bladder and 1 adrenal) treated at our department were
reviewed retrospectively and data considered with the literature.

Results: Half of the patients in our cohort consisted of women and the median age of the cohort was 39 years at pre-
sentation. Median follow-up time was 46.3 (range; 3.6-103.2) months and median overall survival was 25 months. Half
of patients were diagnosed at metastatic stage. Four cases were undergone radical surgery, while the remaining cases
were performed diagnostic biopsy due to metastatic disease. Five cases received adjuvant or palliative chemotherapy,
while one case (patient 5) rejected to receive chemotherapy.

Conclusion: ESFT is rare among urologic malignancies, it is often overlooked for differential diagnosis preoperatively
and mortality is high despite multimodal treatment. We suggest that ESFT should be kept in mind as a rare differential
diagnosis of all genitourinary tumors in advanced stage disease of young patients and large primary tumor especially
if renal origin is involved.
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he Ewing sarcoma family tumors (ESFT) is consisted of

primitive neuroectodermal tumors (PNETs), extraosse-
ous Ewing’s sarcoma (ES), Askin’s tumor (PNET of the chest
wall) and Ewing’s sarcoma of bone."! ESFT most often de-
velops in almost any bone or soft tissue but the most com-
mon site is in a flat or long bone and patients typically
present localized pain and swelling.? Moreover, genitouri-
nary localization of ESFT is extremely rare.® Unfortunately,
25-50% of the patients admitted are in metastatic stage at
the time of diagnosis. Although oncological management
has improved in recent years, treatment success rates are

still not good enough (5-year survival rate 45% to 55%).*
SI'The presentation is nonspecific and radiological findings
are not distinctive.” Histopathology confirmed by cyto-
genetics studies and immunohistochemistry (IHC) are im-
portant components of diagnostic process.” & As a result
of new advances in IHC and molecular pathology, the dif-
ferential diagnosis of these tumors can be done easily and
that caused increased interesting case reports over the last
few years. Since the first description of renal ESFT case in
1975 by Seemayer et al."™ more than 150 cases of genito-
urinary ESFT mostly renal, have been reported worldwide.
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cm) but especially renal ESFT cases had very large tumors
(11,12 and 19.5 cm, respectively). Four cases received radi-
cal surgery, while the remaining cases were underwent
diagnostic biopsy due to metastatic disease. There were
neither death nor major intra-nor-post-operative any com-
plications. Five cases received adjuvant or palliative che-
motherapy, while one case (patient 5) rejected to receive
chemotherapy. Two cases (patients 3 and 4) had radiother-
apy to the tumor bed after complete surgery and chemo-
therapy (Table 1).

All patients had histopathological examinations and IHC
were performed to confirm the diagnosis. The FISH result
was only present in one case of bladder ESFT and it ulti-
mately belonged to a laboratory outside our institution
and the result was negative. On histopathology, ESFTs typi-
cally exhibit uniform, small, blue and round cells with hy-
perchromatic and scant cytoplasm could be seen in only 3
ESFT cases (2 renal and 1 adrenal). All had positive staining
with CD99. Partial IHC findings are demonstrated in Table 2.

Median follow-up of 6 patients was 46.5 months and
ranged from 4 to 103 months. Three patients were still alive
without disease while three patients died of disease at 4™,

Table 2. Staining of immunohistochemical markers

Caseno. CD99 Vim NSE Chr Syn S-100 CD56 CKs

1 + + + = = + = =
2 + n/a n/a = = n/a = =
3 + + nfa n/a n/a n/a n/a =
4 + n/a = = = n/a = =
5 + + - - - - - -
6 + n/a + = = n/a n/a =

Vim; vimentin; NSE; neuron-specific enolase; Chr; chromogranin; Syn;
synaptophysin; CKs; cytokeratin.

249

11* and 25" months, respectively due to metastatic dis-
ease progression (Table 1). Five patients were treated with
combination chemotherapy using vincristine, adriamycin,
cyclophosphamide (VAC) alternating with ifosfamide and
etoposide (IE) every 21 days for a total of 17 cycles.'"" When
the cumulative dose of doxorubicin reached 375 mg/m?,
switched to dactinomycin at 1.25 mg/m?.

For the entire cohort, the median OS was 25 months and
3-year survival rate was 50%. The survival rate of 18 month
was 33% and 100% for metastatic and non-metastatic dis-
ease, respectively. The median OS was 11 months (95% ClI
0-22.2) in metastatic patients, whereas the median OS was
not reached in the non-metastatic patients (p<0.05, Fig. 1).

Discussion

Although ESFT is a very rare tumor originating in the geni-
tourinary tract, it has been recognized more frequently as
a result of new advances in IHC and cytogentic studies. In
our study, we demonstrated pathological and characteris-
tics of 6 cases of primary ESFT (3 renal, 2 bladder and 1 ad-
renal) and reviewed the literature in this often overlooked
entity. Our findings was compatible with literature includ-
ing a high rate of metastatic stage and young age. In our
study, these tumors typically manifested in adolescents
and young adults (median age 39 years) except for one
61-year-old patient. These findings were also comparable
to previously reported findings!'? where mean age at di-
agnosis was 27 years (range 3-78). In concordance with the
reported aggressive behavior of this tumor, all our cases
presented at an advanced stage. Half of them had distant
metastasis which included metastases to liver, lungs and
bones. Other investigators had also reported high rates
(50-60%) of distant metastases at the time of presenta-
tion.> 124 But interestingly, both our series and literature
showed that genitourinary ESFT presented more frequent-
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Figure 1. (a) overall survival of the entire cohort. (b) overall survival according to the metastatic status.
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ly with metastases than other bone or soft tissue ESFT
(44% in our series versus approximately 25% reported for
all ESFTs!™) and presented at an older age (in our series 39
years) compared with other sites of primary ESFT (median
age 12 years).l's!

Contrary to other studies,” > male predominance (litera-
ture 2:1 vs 1:1 in our study) and presence of concomitant
renal vein thrombosis (literature 83.3 % vs 33.3% in our
study) especially in renal ESFT cases were not present in
our study. The most likely cause is that the gender trend is
not accurately reflected due to the small number of cases.

While renal ESFT mainly affects adolescents and young
adults, patients with bladder ESFT were older. Interestingly,
although an association between bladder ESFT and immu-
nosuppressive status had been shown in the literature, two
patients in our series had no history of immunosuppres-
sive status. So, our bladder ESFT cases did not support the
hypothesis that an impaired immunological mechanism
might be an etiologic factor in the occurence of bladder
ESFT. Adrenal ESFT is also a very rare occurrence and only
occasional case reports are found in the literature.l'”'® In
our study, a young female with metastatic adrenal ESFT
(liver, lung and bone) showed a good clinical response with
VAC/IE chemotherapy. However, her disease progressed
and died at 11 month.

Histopathological findings are the most important element
in the diagnosis of ESFT. It is crucial that all diagnostic stain-
ings should be performed in order to determine the diag-
nosis correctly and to exclude multiple differential diagno-
ses such as rhabdomyosarcoma, Wilms' tumor, carcinoid,
lymphoma, neuroblastoma, small cell variant of osteosar-
coma, clear cell sarcoma of the kidney, small cell anaplastic
neuroendocrine carcinoma, desmoplastic small round cell
tumor and nephroblastoma.™

The typical histopathologic finding of a small, round and
blue tumor cells forming pseudorosettes and classic ro-
settes is a hint of ESFT;® ' however molecular and/or im-
munohistochemical pathological assessment are need
to confirm the diagnosis. Remarkably, overexpression of
CD99 as a surface membrane protein is a unique and uni-
versal feature for ESFTs, since other renal tumors such as
clear cell carcinomas, nephroblastomas, and neuroblasto-
mas do not express CD99."®! All of our cases had been con-
firmed by IHC and/or presence of Homer-Wright rosette
formation. The 'Homer-Wright rosette' formation was seen
in half of the tumors in our study, and IHC analysis revealed
that 100% and 50% of cases were positive for CD99 and vi-
mentin, respectively (Table 2). Furthermore, all of the cases
were negative for CK.

Genitourinary ESFT is an extremely rare tumor. Studies with

consisting of large number of patients are rare due to the
low incidence and unfortunately no randomized studies
have been published so far. This explains the conflicts and
contradictions in treatment approaches in published stud-
ies. Therapeutic strategies are often based on conventional
cytotoxic chemotherapy regimens used for osseous Ew-
ing’s sarcoma. Furthermore, in disease management, there
is a still need to determine a standardized approach in or-
der to prevent the disease recurrence and prolong survival.

Successful treatment requires multimodal approaches
(radical surgery, multidrug chemotherapy and radiother-
apy).Surgery is an important tool for local control and is
often performed as the first line of treatment. However,
even in the majority of patients with apparently localized
disease, additional chemotherapy is required because of
the presence of undetectable micrometastatic disease
and should be used in most cases. ESFT is sensitive both
chemotherapy and radiotherapy. Chemotherapy inde-
pendent of the disease stage should be considered for
adjuvant or palliative purposes. In cases of insufficient
resection, positive margin or recurrence of the tumor, ra-
diotherapy should be applied.”

Patients with localized ESFTs have a 5-year disease-free sur-
vival rate of approximately 60% to 70%."" Despite aggres-
sive treatment, the prognosis of patients with metastatic
disease is poor. For metastatic ESFTs, the overall survival
rate has been 20%.2" In our analysis, the median OS was 25
months for entire cohort and consistent with literature.l'> 2

We operated upon two cases of renal ESFT/EWS as suspect-
ed cases of renal cell carcinoma (RCC), and ESFT/EWS was
not considered in the differential diagnosis before surgery.
If we knew diagnosis of ESFT/EWS before nephrectomy, we
could offer a neo-adjuvant chemotherapy regimen with
VAC/IE. But after surgery, approximately 1 year adjuvant
VAC/IE chemotherapy regimen was given to these patients
and also 50.4Gy radiotherapy was given one of them due
to metastatic renal hilar lympadenopathy. These patients
are still alive without disease. The other renal ESFT patient
was metastatic at the time of diagnosis and his tumor in the
right kidney infiltrated the renal vein and had extension in
the vena cava inferior (Fig. 2). So, palliative VAC/IE chemo-
therapy was given and good clinical results were obtained
at the beginning and the patient's complaints improved
significantly. Unfortunately, after 25 months from diagno-
sis, patient died due to disease progression. One patient
with bladder ESFT was diagnosed with complete TUR-BT
and VAC/IE chemotherapy regimen was started. In addi-
tion, radiotherapy was administered with concurrent IE
to the local lesion. This patient is currently being followed
without any sign of The other bladder ESFT patient had



Figure 2. Radiologic features of renal Ewing sarcoma family tumor
(ESFT) (Case 2) before (a, b) and after (¢, d) chemotherapy. A poorly
defined, centrally necrotic, large heterogeneous tumor on the lateral
side of the right kidney is seen in PET-CT iamges (a, b). Infiltration of
renal vein and vena cava by tumor is seen in A (white arrow). Tumor
shrinkage and disappearance of tumor in vena cava after chemother-
apy (¢, d).

metastatic disease at the time of diagnosis and she refused
chemotherapy and died 4 months after diagnosis.

The present study had some important limitations. Due to its
retrospective nature and small number of patients, the sta-
tistical comparison of treatment results were inconclusive.

To our knowledge, this is the largest report on genitouri-
nary ESFT from Turkey with a focus on treatment approach
and we believe that multimodal treatment had an impor-
tant impact on survival.

Conclusion

This case series highlight many aspects of this aggressive
tumor from a developing country perspective. Because
ESFT is rare among urologic malignancies, it is often over-
looked for differential diagnosis preoperatively and mor-
tality is high despite multimodal treatment. We suggest
that ESFT should be included as a differential diagnosis of
all genitourinary tumors in young patients with advanced
stage disease and large primary tumor especially if renal
origin is involved. Patients with Stage IV disease at the time
of diagnosis should be evaluated for diagnostic biopsy pri-
or to definitive local treatments.

It is crucial to assess ESFT patients in prospective random-
ized trials to collect more details about the disease biology
and investigate the more efficient options of different ther-
apeutic approaches.

251

Disclosures

Ethics Committee Approval: The Ethics Committee of Istanbul
University, Institute of Oncology provided the ethics committee
approval for this study (13/09/2019-182683).

Peer-review: Externally peer-reviewed.

Conflict of Interest: None declared.

Authorship Contributions: Concept - M.S,; Design — M.S,; Su-
pervision - M.E., M.B..; Materials - M.S., M.Y.O.; Data collection &/
or processing — M.S., ; Analysis and/or interpretation - M.S., M.E,,
M.B.; Literature search — M.S.; Writing — M.S.; Critical review — M.S.,
M.E., M.B.

References

1. Carpentieri DF, Qualman SJ, Bowen J, Krausz T, Marchevsky A,
Dickman PS. Protocol for the examination of specimens from
pediatric and adult patients with osseous and extraosseous
ewing sarcoma family of tumors, including peripheral primi-
tive neuroectodermal tumor and ewing sarcoma. Archives of
pathology & laboratory medicine 2005;129:866-73.

2. Rodriguez-Galindo C, Marina NM, Fletcher BD, Parham DM,
Bodner SM, Meyer WH. Is primitive neuroectodermal tumor of
the kidney a distinct entity? Cancer 1997;79:2243-50.

3. Pomara G, Cappello F, Cuttano MG, Rappa F, Morelli G, Mancini
P et al. Primitive Neuroectodermal Tumor (PNET) of the kid-
ney: a case report. BMC cancer 2004;4:3.

4. JurgensH, BierV, Harms D, Beck J, Brandeis W, Etspuler G, et al.
Malignant peripheral neuroectodermal tumors. A retrospec-
tive analysis of 42 patients. Cancer 1988;61:349-57.

5. Marina NM, Etcubanas E, Parham DM, Bowman LC, Green A.
Peripheral primitive neuroectodermal tumor (peripheral neu-
roepithelioma) in children. A review of the St. Jude experience
and controversies in diagnosis and management. Cancer
1989;64:1952-60.

6. Ellinger J, Bastian PJ, Hauser S, Biermann K, Muller SC. Primi-
tive neuroectodermal tumor: rare, highly aggressive differen-
tial diagnosis in urologic malignancies. Urology 2006;68:257-
62.

7. Jimenez RE, Folpe AL, Lapham RL, Ro JY, O'Shea PA, Weiss SW,
et al. Primary Ewing's sarcoma/primitive neuroectodermal
tumor of the kidney: a clinicopathologic and immunohisto-
chemical analysis of 11 cases. The American journal of surgical
pathology 2002;26:320-7.

8. Parham DM, Roloson GJ, Feely M, Green DM, Bridge JA, Beck-
with JB. Primary malignant neuroepithelial tumors of the
kidney: a clinicopathologic analysis of 146 adult and pedi-
atric cases from the National Wilms' Tumor Study Group Pa-
thology Center. The American journal of surgical pathology
2001;25:133-46.

9. Thyavihally YB, Tongaonkar HB, Gupta S, Kurkure PA, Amare
P. Muckaden MA, et al. Primitive neuroectodermal tumor of
the kidney: a single institute series of 16 patients. Urology



252

10.

11.

12.

13.

14.

15.

16.

Sari et al., Ewing Sacoma Family Tumors in Uro-oncology / doi: 10.14744/ejmi.2020.34964

2008;71:292-6.

Seemayer TA, Thelmo WL, Bolande RP, Wiglesworth FW. Pe-
ripheral neuroectodermal tumors. Perspectives in pediatric
pathology 1975;2:151-72.

Grier HE, Krailo MD, Tarbell NJ, Link MP, Fryer CJ, Pritchard
DJ, et al. Addition of ifosfamide and etoposide to standard
chemotherapy for Ewing's sarcoma and primitive neuroecto-
dermal tumor of bone. The New England journal of medicine
2003;348:694-701.

Rowe RG, Thomas DG, Schuetze SM, Hafez KS, Lawlor ER,
Chugh R. Ewing sarcoma of the kidney: case series and litera-
ture review of an often overlooked entity in the diagnosis of
primary renal tumors. Urology 2013;81:347-53.

Risi E, lacovelli R, Altavilla A, Alesini D, Palazzo A, Mosillo C,
et al. Clinical and pathological features of primary neuro-
ectodermal tumor/Ewing sarcoma of the kidney. Urology
2013;82:382-6.

Zollner S, Dirksen U, Jurgens H, Ranft A. Renal Ewing tumors.
Annals of oncology: official journal of the European Society
for Medical Oncology 2013;24:2455-61.

Bernstein M, Kovar H, Paulussen M, Randall RL, Schuck A, Teot
LA, et al. Ewing's sarcoma family of tumors: current manage-
ment. The oncologist 2006;11:503-19.

Miser JS, Krailo MD, Tarbell NJ, Link MP, Fryer CJ, Pritchard DJ,
et al. Treatment of metastatic Ewing's sarcoma or primitive
neuroectodermal tumor of bone: evaluation of combination
ifosfamide and etoposide--a Children's Cancer Group and

17.

18.

20.

21.

22.

Pediatric Oncology Group study. Journal of clinical oncology:
official journal of the American Society of Clinical Oncology
2004;22:2873-6.

Yoon JH, Kim H, Lee JW, Kang HJ, Park HJ, Park KD, et al. Ew-
ing sarcoma/peripheral primitive neuroectodermal tumor in
the adrenal gland of an adolescent: a case report and review
of the literature. Journal of pediatric hematology/oncology
2014;36:e456-9.

SasakiT, OnishiT, YabanaT, Hoshina A. Ewing's sarcoma/primi-
tive neuroectodermal tumor arising from the adrenal gland: a
case report and literature review. Tumori 2013;99:e104-6.

. Friedrichs N, Vorreuther R, Poremba C, Schafer KL, Bocking A,

Buettner R, et al. Primitive neuroectodermal tumor (PNET) in
the differential diagnosis of malignant kidney tumors. Pathol-
ogy, research and practice 2002;198:563-9.

Bacci G, Ferrari S, Longhi A, Donati D, Barbieri E, Forni C, et al.
Role of surgery in local treatment of Ewing's sarcoma of the
extremities in patients undergoing adjuvant and neoadjuvant
chemotherapy. Oncology reports 2004;11:111-20.
Ladenstein R, Potschger U, Le Deley MC, Whelan J, Paulussen
M, Oberlin O, et al. Primary disseminated multifocal Ewing
sarcoma: results of the Euro-EWING 99 trial. Journal of clinical
oncology: official journal of the American Society of Clinical
Oncology 2010;28:3284-91.

Sun Q, Miao B, Lao X, Yuan P, Cai J, Zhan H. Primitive neuroec-
todermal tumor of the kidney at the advanced stage: A case
series of eight Chinese patients. Mol Clin Oncol 2018;8:743-8.



