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Renal primitive neuroectodermal
tumor: A rare case with a good
prognosis

Hanmin Chen, Yanmin Li*, Qingming Zeng and Gengqing Wu

Department of Urology, The First Affiliated Hospital of Gannan Medical University, Ganzhou, China

Background: Renal primitive neuroectodermal tumor (rPNET) has the
characteristics of a difficult preoperative diagnosis, a high degree of malignancy,
easy early metastasis or postoperative recurrence, a poor prognosis, and so on.
However, rPNET that has no metastasis before surgery can have a good survival
prognosis only after radical surgical resection.

Methods: We report the case of a 14-year-old male patient with a renal tumor
who underwent open radical left nephrectomy without radiotherapy or
chemotherapy before or after surgery, as confirmed by postoperative
pathological results. The prognosis was followed up by a regular review of the
chest and whole abdomen on CT, hematuria analysis, renal function, and
electrolytes according to the guidelines for renal cancer.

Results: Postoperative pathological results confirmed rPNET; no adjuvant
radiotherapy or chemotherapy were performed after surgery; no tumor
recurrence or metastasis were observed during the follow-up of nearly 5 years.
Conclusions: Despite the high degree of rPNET malignancy, patients without
metastases before surgery can still obtain a good survival prognosis through
timely radical surgery.

KEYWORDS

renal primitive neuroectodermal tumor, radical surgery, chemoradiotherapy, rare case,
good survival prognosis

Introduction

Primitive neuroectodermal tumor (PNET) is a highly malignant small round-cell tumor
with neurogenic differentiation (1). With the improvement of diagnostic techniques, its
incidence has increased, mainly in children and adolescents, regardless of gender. PNET
usually occurs in the trunk, bones, or soft tissue (2) but is rare in the kidney; less than
200 cases have been reported in the literature. rPNET is more prone to recurrence and
metastasis than other renal malignancies, and the prognosis is poor, but rPNET without
metastasis before surgery can achieve a good survival prognosis with timely radical
intervention. We report a case of rPNET pathologically diagnosed after radical surgical
resection with a good survival prognosis.

Case presentation

A 14-year-old male patient was admitted to the hospital with left-sided lumbago and
abdominal pain, a 1-week fever, and no relevant medical history. At physical examination,
a large mass could be felt under the costal margin of the left waist, which was hard in
quality and fixed in position without tenderness or pulsation. The lower end of the
umbilicus was flat, and there were no other obvious abnormalities. Auxiliary examination
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through a color ultrasound of the urinary system showed a mixed
echo (13.2 cm x 10.9 cm) of the lower pole of the left kidney, of
unknown nature and a clear border. Urinary CTU +CTA
revealed a large mass of soft tissue density shadow (13.2 cm x
10.6 cm) in the lower pole of the left kidney. The mass showed
uneven enhancement, but there was no enhancement in cystic
lesion or necrotic area. The mass had coarse supplying arteries,
and the CT value ranged from approximately 22 to 44 HU
1A-D). A chest CT
abnormalities. Two kidney ECTs were performed: left kidney
GFR 11.38 ml/min, right kidney GFR 99.8 ml/min. There were
no obvious anomalies in the whole-body bone MRI. Blood

(Figures showed no significant

analysis and biochemical examination also showed no
abnormalities. The preoperative diagnosis was a tumor of the left
kidney. A radical nephrectomy was performed under general
anesthesia. An intraoperative mass surrounding the left kidney of
approximately 13 cm long was found in the organ’s lower pole
(Figure 2A). Postoperative gross specimens showed that the
tissue size of the left kidney was 17.0 cm x 11.0 cm x 4.0 cm, with

a smooth surface (Figure 2B), and had a grayish-yellow,

10.3389/fsurg.2023.1180107

polycystic, and mucous mass that measured 8.0 cm x 5.0 cm X
4.0cm in the capsule. Microscopically, the tumor cells were
and distributed
(Figures 3A,B). Immunohistochemical results showed Vim (+),
CD99 (+), NSE (+), CD56 (-), Ki-67 (20%+), Syn (=), CgA (-),
S-100 (—). The postoperative pathological diagnosis was PNET of

small, round, in sheets, loaves, or strips

the left kidney. The patient recovered well after surgery and was
discharged from the hospital. The patient was followed up for
nearly 5 years, and no chemotherapy or radiotherapy was given;
no tumor recurrence occurred.

Discussion

PNET is a highly malignant small-round-cell tumor with
neurogenic differentiation. PNET occurs more rarely in the
kidney, although its clinical manifestations are similar to those of
renal cell carcinoma: abdominal pain or lumbago, hematuria,
fever, night sweats, and so on, even though the primary
symptoms were the presence of an abdominal mass and weight

FIGURE 1

Ct scan of the urinary tract. CT scan of the venous phase of the left renal tumor (A), enhanced CT scan of the arterial phase of the left renal tumor (B),
angiography of a tumor in the left kidney (C). Sagittal view of the mass (D).
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FIGURE 2

A radical resection of the left kidney was performed, and gross specimens of the tumor were obtained. The tumor was located at the lower pole of the left
kidney with clear boundaries and no adhesion (A), large tumor in the lower pole of the left kidney, and the surface is smooth and locally cystic (B).

loss. Risi (3) reported that 54% of patients presented with pain,
28% with a bulky renal mass, and 29% with hematuria.
Compared to other renal tumors, rPNET malignancy is more
common, prone to recurrence after surgery, and more likely to
metastasize, with the most common sites of metastasis being the
lungs, followed by the liver and bones (4). There are also early
renal vein or inferior vena cava cancer thrombus. Ladenstein (5)
showed that, as compared with patients with metastatic rPNET,
patients without metastatic rPNET had a considerably higher 5-
year survival rate after surgical treatment and subsequent
chemotherapy. A total of 70% of patients in their study did not
develop metastases, while 30% did.
metastasis or postoperative recurrence and metastasis are the

In conclusion, early

most important reasons for the poor postoperative prognosis of
patients.

The size of PNETSs varies. Clinically, all rPNET tumor bodies
are large, with a maximum diameter of 12.5 cm and above (1).
According to Risi (3), the tumor size of rPNETSs ranged from 3.3
to 18 cm, with a median of 13 cm. rPNETs are mainly flaky or
lobular, soft, and often accompanied by necrosis and bleeding.
Histologic features are small, uniformly round, or oval cells with
most mitotic figures. rIPNET cells can form neurofibrillary matrix
cores and Homer-Wright rosettes, which are the most obvious
diagnostic histological features of renal PNET. With the
improvement of immunohistochemical techniques, they have
become an important basis for the pathological diagnosis of
rPNET (6). CD99 is a monoclonal antibody that recognizes p30/
32 glycoprotein and contributes to the identification of rPNET
cells (7). CD99 is detected in almost all rfPNET (8). However, it
has also been reported that CD99 is expressed in small-cell

FIGURE 3

Microscopic appearance (A,B). Histological magnification revealed that the tumor cells are small and round [hematoxylin and eosin staining, x 200 (A,B)].
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carcinoma, Wilms’ blastoma, and non-Hodgkin lymphoma (9). In
addition, rPNET has a number of neural markers, including NSE,
Leu-7, S-100 protein, synaptophysin, and pheochromoin A. It has
been reported that the expression of CD99 in rPNET is as high as
90%, the expression of NSE in neural markers is 80%-90%, and the
rest are below 50% (10). It is generally believed that the diagnosis of
rPNET should conform to (1) Chrysanthemum-shaped clusters
being visible under a light microscope; (2) CD99 and other
neural markers being positive (at least two) (11). There is little
correlation between prognosis and tumor size and morphology.

In recent years, reports on the molecular genetics of rPNET
have been increasing, with more than 90% of these predicting
that translocation of t (11; 22) (q24; q12) will occur. The EWS
gene is found on chromosome 22ql12 and has 17 exons, with
most breakpoints occurring in exon 7. The FLI-1 gene found on
chromosome 11q24 belongs to the ETS proto-oncogene family
and acts as a transcriptional activating factor. Further research
showed that the t (11; 22) (q24; q12) translocation leads to an
EWS/FLI-1 radical fusion (12). The RNA binding region of a
gene fuses with a transcription factor gene to form a new fusion
gene in the fusion mode. The fusion of exon 7 with exon 6 is
known as EWS/FLI-1 fusion, and exon 8 fusion is known as
EWS/FLI-2 fusion. The fusion gene is located in the nucleus and
is a more potent transcriptional activator than FL-1. Other ETS
family members (e.g, ERGI11) rarely fuse with EWS genes.
According to de Alava (13), the prognosis of EWS/FLI-1 fusion
was superior to that of EWS/FLI-2, and their study also found
that the fusion genotype t (11; 22) was associated with tumor
prognosis, with  EWS/FLI-1 positive prognosis being better in
cases without metastasis. Unfortunately, there is no technical
molecular genetics monitoring at our facility.

At present, there is no unified standard for the treatment of
rPNET, which mainly includes surgical treatment, chemotherapy,
and radiotherapy. Surgical excision is mainly applicable to cases
without metastasis, and radical nephrectomy is usually adopted.
There have also been reported cases of nephrectomy with
nephron-sparing partial nephrectomy and postoperative adjuvant
chemotherapy, but no metastasis was found after 2 years of
follow-up (14). It has also been reported that neoadjuvant
chemotherapy can not only eliminate subclinical metastasis of
the tumor but also facilitate surgical resection and reduce the
volume of the primary tumor (15). Of course, there are also
studies suggesting that neoadjuvant chemotherapy is not suitable
for rPNET due to the difficulty of a preoperative diagnosis (16).
When postoperative imaging or pathology indicates a positive
margin or recurrence, radiotherapy may be chosen (17). In
addition, new molecularly targeted therapies for ES/PNET are
now moving from the laboratory to the clinical stage.
Figitumumab, a human-like IgG2 monoclonal antibody against
pancreatic growth-factor-1 receptors, showed encouraging results
in patients with PNET in a recent phase I trial (18).

The prognosis of rPNET is generally poor, with an overall 5-
year survival rate of 45%-55% (19). Thyavihally (10) reported a
median survival time of 40 months, and 3-year and 5-year
survival rates of 60% and 42%, respectively. Seth (20) reported a
median survival time of 45 months, with 3-year and 5-year

Frontiers in Surgery

10.3389/fsurg.2023.1180107

survival rates of 66% and 44%, respectively. In this case, no
metastatic lesion was found in renal PNET prior to surgery, no
neoadjuvant chemotherapy was performed, and only a radical
nephrectomy was performed. The patient gave up postoperative
radiotherapy and chemotherapy in order to avoid the effects of
radiotherapy and chemotherapy on intellectual ability and its
effects on academic performance. Postoperative radiotherapy, and
chemotherapy were not administered in order to avoid the effects
of radiotherapy and chemotherapy on intellectual ability and
their effects on academic performance. Although there was no
typical chrysanthemum mass structure in the postoperative
rPNET by
immunohistochemistry. No recurrence or metastasis were found

pathology, the lump was confirmed as
over the approximately 5-year follow-up period, during which we
reviewed chest and whole abdomen CT every six months. We

will continue to monitor the patient and expect a better prognosis.

Conclusions

Despite the high prevalence of rPNET malignancy, patients
without metastasis before surgery can still obtain a good survival
prognosis through timely radical resection.

Data availability statement

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

Ethics statement

The studies involving human participants were reviewed and
approved by Xiaofeng Zou, Guoxi Zhang,Gengqing Wu. Written
informed consent to participate in this study was provided by the
participants’ legal guardian/next of kin. Written informed
consent was obtained from the individual(s), and minor(s)’ legal
guardian/next of kin, for the publication of any potentially
identifiable images or data included in this article.

Author contributions

HC prepared and wrote the article. QZ is involved in managing
patients.YL was in charge of follow-up patient. GW participated in
revising the article.All authors contributed to the article and
approved the submitted version.

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.

frontiersin.org


https://doi.org/10.3389/fsurg.2023.1180107
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

Chen et al.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated

References

1. Xu G, Sun Z, Xiao R, He W, Ma L. Renal primitive neuroectodermal tumor with
inferior vena Cava thrombus: case series and literature review of a rare but
challenging entity. Clin Genitourin Cancer. (2021) 19(5):e273-9. doi: 10.1016/j.
clgc.2021.03.017

2. Al Mousa A, Kitaz MN, Brimo Alsaman MZ, Rezkallah V, Ghabreau L, Al-Hadid
L. Renal primitive neuroectodermal tumor. The first case series from Syria. Ann Med
Surg (Lond). (2022) 82:104740. doi: 10.1016/j.amsu.2022.104740

3. Risi E, Tacovelli R, Altavilla A, Alesini D, Palazzo A, Mosillo C, et al. Clinical and
pathological features of primary neuroectodermal tumor/Ewing sarcoma of the
kidney. Urology. (2013) 82(2):382-6. doi: 10.1016/j.urology.2013.04.015

4. Khandakar B, Maiti M, Dey S, Ray PS, Bhattacharyya P, Sarkar R. Primary
paediatric renal primitive neuroectodermal tumor: a case report and review of the
literature. Turk Patoloji Derg. (2018) 34(3):251-4. doi: 10.5146/tjpath.2015.01340

5. Ladenstein R, Pétschger U, Le Deley MC, Whelan J, Paulussen M, Oberlin O,
et al. Primary disseminated multifocal Ewing sarcoma: results of the Euro-EWING
99 trial. J Clin Oncol. (2010) 28(20):3284-91. doi: 10.1200/JC0O.2009.22.9864

6. Patnaik N, Mishra K, Saini P, Agarwal N. Primitive neuroectodermal tumor of the
kidney in a young male: case report and review of literature. Urol Ann. (2015) 7
(2):236-9. doi: 10.4103/0974-7796.150537

7. Folpe AL, Goldblum JR, Rubin BP, Shehata BM, Liu W, Dei Tos AP, et al.
Morphologic and immunophenotypic diversity in Ewing family tumors: a study of
66 genetically confirmed cases. Am ] Surg Pathol. (2005) 29(8):1025-33. doi: 10.
1044/1058-0360(2005/024)

8. Keka-Sylaj A, Ramosaj A, Baloku A, Kurshumliu F. Peripheral primitive
neuroectodermal tumor: a case report. ] Med Case Rep. (2022) 16(1):128. doi: 10.
1186/513256-022-03354-2

9. Abolhasani M, Salarinejad S, Moslemi MK. Ewing sarcoma/primitive
neuroectodermal tumor of the kidney: a report of three cases. Int J Surg Case Rep.
(2016) 28:330-4. doi: 10.1016/j.ijscr.2016.10.014

10. Thyavihal]y 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. (2008) 71(2):292-6. doi: 10.1016/j.
urology.2007.09.051

Frontiers in Surgery

05

10.3389/fsurg.2023.1180107

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.

11. Karpate A, Menon S, Basak R, Yuvaraja TB, Tongaonkar HB, Desai SB. Ewing
sarcoma/primitive neuroectodermal tumor of the kidney: clinicopathologic analysis of
34 cases. Ann Diagn Pathol. (2012) 16(4):267-74. doi: 10.1016/j.anndiagpath.2011.07.011

12. Wu YJ, Zhu YC, Chen H, Huang Y, Wei Q, Chen HJ, et al. Primitive
neuroectodermal tumor of the kidney with inferior vena cava tumor thrombus
during pregnancy response to sorafenib. Chin Med ] (Engl). (2010) 123(15):2155-8.
doi: 10.3760/cma.j.issn.0366-6999.2010.15.038

13. de Alava E, Kawai A, Healey JH, Fligman I, Meyers PA, Huvos AG, et al.
EWS-FLI1 fusion transcript structure is an independent determinant of prognosis in
Ewing’s sarcoma. ] Clin Oncol. (1998) 16(4):1248-55. doi: 10.1200/JC0O.1998.16.4.1248

14. Xie J, Wen J, Bi YL, Li HZ. Primitive neuroectodermal tumour of the kidney: an
unusual case mimicking renal angiomyolipoma with minimal fat. Can Urol Assoc J.
(2015) 9(5-6):E337-9. doi: 10.5489/cuaj.2581

15. Antonescu C. Round cell sarcomas beyond Ewing: emerging entities.
Histopathology. (2014) 64(1):26-37. doi: 10.1111/his.12281

16. Mohsin R, Hashmi A, Mubarak M, Sultan G, Shehzad A, Qayum A, et al.
Primitive neuroectodermal tumor/Ewing’s sarcoma in adult uro-oncology: a case
series from a developing country. Urol Ann. (2011) 3(2):103-7. doi: 10.4103/0974-
7796.82180

17. Asiri M, Al-Sayyad A. Renal primitive neuroectodermal tumour in childhood:
case report and review of literature. Can Urol Assoc J. (2010) 4(6):E158-60. doi: 10.
5489/cuaj.969

18. Olmos D, Postel-Vinay S, Molife LR, Okuno SH, Schuetze SM, Paccagnella ML,
et al. Safety, pharmacokinetics, and preliminary activity of the anti-IGF-1R antibody
figitumumab (CP-751,871) in patients with sarcoma and Ewing’s sarcoma: a phase
1 expansion cohort study. Lancet Oncol. (2010) 11(2):129-35. doi: 10.1016/S1470-
2045(09)70354-7

19. Hamidi N, Esen B, Kivrak H, Giilpinar O. A large and metastatic primitive
neuroectodermal tumor of the kidney. Turk J Urol. (2015) 41(3):152-4. doi: 10.
5152/tud.2015.92653

20. Seth A, Mahapatra SK, Nayak B, Saini AK, Biswas B. Primitive neuroectodermal
tumors of kidney: our experience in a tertiary care center. Indian ] Cancer. (2016)
53(1):109-12. doi: 10.4103/0019-509X.180854

frontiersin.org


https://doi.org/10.1016/j.clgc.2021.03.017
https://doi.org/10.1016/j.clgc.2021.03.017
https://doi.org/10.1016/j.amsu.2022.104740
https://doi.org/10.1016/j.urology.2013.04.015
https://doi.org/10.5146/tjpath.2015.01340
https://doi.org/10.1200/JCO.2009.22.9864
https://doi.org/10.4103/0974-7796.150537
https://doi.org/10.1044/1058-0360(2005/024)
https://doi.org/10.1044/1058-0360(2005/024)
https://doi.org/10.1186/s13256-022-03354-2
https://doi.org/10.1186/s13256-022-03354-2
https://doi.org/10.1016/j.ijscr.2016.10.014
https://doi.org/10.1016/j.urology.2007.09.051
https://doi.org/10.1016/j.urology.2007.09.051
https://doi.org/10.1016/j.anndiagpath.2011.07.011
https://doi.org/10.3760/cma.j.issn.0366-6999.2010.15.038
https://doi.org/10.1200/JCO.1998.16.4.1248
https://doi.org/10.5489/cuaj.2581
https://doi.org/10.1111/his.12281
https://doi.org/10.4103/0974-7796.82180
https://doi.org/10.4103/0974-7796.82180
https://doi.org/10.5489/cuaj.969
https://doi.org/10.5489/cuaj.969
https://doi.org/10.1016/S1470-2045(09)70354-7
https://doi.org/10.1016/S1470-2045(09)70354-7
https://doi.org/10.5152/tud.2015.92653
https://doi.org/10.5152/tud.2015.92653
https://doi.org/10.4103/0019-509X.180854
https://doi.org/10.3389/fsurg.2023.1180107
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

	Renal primitive neuroectodermal tumor: A rare case with a good prognosis
	Introduction
	Case presentation
	Discussion
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Publisher's note
	References


