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Summary

Primitive Neuroectodermal tumor belongs to the family of Ewing’s tumor and is characterized by a t (11;22) (q24;q12) or a t (21;22)
(922;q12) translocation. Retroperitoneal primitive neuroectodermal tumor (PNET) are rare, usually affect young adults, and are often
diagnosed late. There is no specific characteristics for imaging. The diagnosis is made on histological examination of the surgical spec-
imen or biopsies. Radiotherapy and chemotherapy complete the treatment. The authors report the case of a 26-year-old patient who only
had pelvic discomfort. Diagnostic laparoscopy showed a retroperitoneal and retrovesical mass of five centimeters. The patient benefited
from adjuvant chemotherapy and radiotherapy. She is free of disease 30 months after treatment.

Key words: Primitive neuroectodermal tumor; PNET; Retroperitoneal; Ewing’s tumor.

Introduction

The Ewing’s family of tumors includes bone tumors, extra-
osseous tumors, primitive neuroectodermal tumor (PNET),
and Askin’s tumor [1], because of similar histogenetic fea-
tures [2]. They are composed of small round cells with high
nuclear cytoplasmic ratio, arranged in diffuse sheets with oc-
casional Homer-Wright rosettes [3]. It is difficult to differ-
entiate them from other round cell tumors, such as
rhabdomyosarcomas, neuroblastomas, and lymphomas. The
presence of a t (11;22) (q24;q12) or a t (21;22) (q22;q12)
translocation [3, 4], respectively, is responsible for the syn-
thesis of EWS-FLI1 or EWS-ERG fusions [5] and allows to
classify the lesion as Ewing’s tumor. The diagnosis of PNET
is asserted by the presence of markers of the neuroendocrine
origin of the tumor, such as vimentin, neuron specific enolase
(NSE), synaptophysin, and chromogranin. The authors re-
port the case of a 26-year-old patient with a tumor revealed
by a pelvic discomfort, then they discuss the management of
these retroperitoneal PNET with a review of literature.
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Case Report

The patient, nulligravida, was managed in the present department
for a pelvic mass of undetermined origin. At the age of three months,
she had benefited from a perineal reconstruction for anal imperfo-
ration, and at 20 years, from a right hemi-hysterectomy with excision
of a rudimentary corn by laparoscopy because of a left pseudo-uni-
corn uterus. There were no other associated malformations. At the
age of 26, the patient presented a urinary tract infection to Es-
cherichia coli treated by antibiotics. However, due to the persistence
of a urinary discomfort three months after this infection, an ab-
dominopelvic ultrasound was realized, revealing a right pelvic mass
0f 46x40x41 mm containing infracentimetric cysts. Pelvic magnetic
resonance imaging (MRI) confirmed the presence of a well-limited
mass of 50x41x52 mm, with solid and liquid components, located
in the right latero-pelvic region, independent of the appendices and
of the uterus (Figure 1). Tumoral markers (CA 125, CA 19-9, ACE,
and alpha-fetoprotein) were normal. Pelvic examination confirmed
the presence of a right latero-pelvic mass of five cm that was pain-
less. Diagnostic laparoscopy showed a retroperitoneal and retro-
vesical mass, presenting adhesion with retroperitoneal fat and with
the posterior portion of the bladder detrusor. There was an injury of
the bladder wall during the excision. An intraoperative frozen sec-

Figure 1. — Well-limited mass of five
centimeters with solid and liquid
components, at the right latero-pelvic
region on T2 MRI.
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Figure 2. — A) Tumor proliferation of small round cells with
Homer-Wright rosettes (optical microscope, Hematoxylin-Eosin,
x400). B. Staining for CD99 with strong positivity in tumor cells

in a membranous pattern (optical microscope, x200).

tion found necrotic and inflammatory phenomena without obvious
signs of malignancy. The definitive histopathologic diagnosis cor-
responded to a diffuse proliferation of small round cells organized in
sheets, with occasional Homer-Wright rosettes (Figure 2A). The le-
sion was surrounded by a fibrous capsule within a striated muscular
tissue, with several capsular ruptures. The Ki-67 index was evaluated
at 80%. There were no vascular emboli. Immunohistochemical stains
were positive for CD99 (Figure 2B), CD117, vimentin, synapto-
physin and WT1, and negative for pankeratin, cytokeratin 7 and 20,
alpha-actin, desmin, myogenin, EMA, chromogranin, alpha-inhibin,
calretinin, HMB45, PLAPe, and calcitonin. Molecular study by flu-
orescent in situ hybridization (FISH) showed a rearrangement of
EWS gene; hence, histology and immunohistochemistry were in
favour of a retroperitoneal PNET. Whole body and bone scanner did
not find secondary lesion. Positron emission tomography (PET) scan
revealed a nodule with a high metabolic activity at the right bladder
wall (Figure 3), which could correspond to a residual tumor infil-
tration or a cicatricial inflammatory process. Pelvic MRI confirmed
the presence of this small six-mm nodule with high signal intensity
on T2-weighted images, but did not allow conclusions. Cystoscopy
with transurethral resection two months after the intervention did
not show signs of malignancy but only a postoperative inflammatory
aspect. Bone marrow biopsy did not place evidence on tumor pro-

Figure 3. — PET scanner: high metabolic activity at the right
bladder wall (—).

liferation. The patient received an injection of triptorelin to protect
ovarian function, then an adjuvant chemotherapy of six cycles of
vincristine, ifosfamide, doxorubicin, etoposide (VIDE), every three
weeks. Laparoscopic revaluation was realized one month later, al-
lowing delineating the irradiation fields with marker clips and trans-
position of the right ovary to reduce the effects of radiotherapy on
fertility. A cystoscopic control with biopsies was performed during
the same operation. There was no sign of local recurrence. The pa-
tient benefited from an external beam radiation therapy with modu-
lation of intensity by tomotherapy one month later. She received 54
Gy in 30 fractions of 1.8 Gy in the postoperative target volume, with
an integrated boost technique delivering a complement of 5.4 Gy in
30 fractions of 0.18 Gy in the area of the affected bladder wall. She
is free of disease 30 months after the end of treatment.

Discussion

PNET can develop in the whole body [6]. Retroperitoneal
locations are less frequent, and so far 13 cases have been de-
scribed [7-19]. They are often diagnosed late. It is only when
they reach a certain size (5.6x4.7 cm for the smallest tumor
[8] against 21x17x12 cm for the most voluminous [13])
when the first symptoms appear. It is mainly abdominal,
pelvic or lumbar pain, with or without an increase in abdom-
inal girth (Table 1). In the present case, the diagnosis was
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made quickly, and pelvic discomfort was the only sign.
Retroperitoneal PNET seems more common in women (nine
cases) than men (five cases), and preferentially affect ado-
lescents and young adults, with a mean age at diagnosis of 28
years. There are no specific radiological features. The tumor
can be well- or ill-defined. It often appears partially cystic on
scan with heterogenous enhancement after contrast injection,
and hyperintense on T2 MRI [6, 20, 21]. The definitive di-
agnostic is usually made by pathological examination of the
surgical specimen [7, 9, 10, 14, 15, 18, 19] as in the present
case, or other samples obtained by biopsy [8, 11-13, 16] or
exploratory laparoscopy [17]. Biopsy provides the diagnosis
preoperatively but entails a risk of tumor dissemination. It
appears interesting in case of large tumor, in order to deter-
mine a possible neoadjuvant chemotherapy (Table 1). Small
round cells under optical microscope and a neuroectodermal
phenotype under electron microscope direct the diagnosis.
Immunohistochemical study aims to identify markers of neu-
roendocrine origin of the tumor [10]: synaptophysin [9, 10,
12, 16-18], NSE [7, 13, 18], vimentin [13, 19], and chromo-
granin [9, 18]. Regarding chromosomal abnormalities, FISH
is used to identify translocations t (11; 22) (q24; q12) (85%
of the cases) and t (21; 22) (q22; q12) (15% of the cases)
which characterize Ewing tumors [3]. The fusion transcripts,
respectively EWS-FLI1 and EWS-ERG, are detected by re-
verse transcriptase-polymerase chain reaction (RT-PCR) [22].
Moreover the MIC2 gene, although expressed in other tis-
sues (tumor or not), is also sought [23]. It is responsible for
the production of the glycoprotein p30/p32, localized on the
surface of tumor cells (CD99). The detection of this glyco-
protein by immunohistochemistry, using specific antibodies,
also participates in the diagnosis of Ewing’s tumor [23,24].
The staging includes a whole body scan, which can be sup-
plemented by a bone scan in search of bone metastasis, by a
PET-scanner in search of focal uptake, as in the case of the
present patient, and by a bone marrow biopsy. Only two au-
thors have reported the presence of metastases at diagnosis [7,
10]. As retroperitoneal PNET are rare, it is not possible to es-
tablish treatment protocols specifically dedicated to this type
of tumor. The treatment comes from protocols established for
PNET and Ewing’s tumor. Surgery should be maximal with
clear margins. If it is impossible, the risk of short-term re-
currence is high [15]. European Ewing Tumour Working Ini-
tiative of National Groups (EURO-EWING 1999), a
randomized phase 111 trial, is currently underway to highlight
the optimal chemotherapy strategies for Ewing tumors [25].
In case of large tumor at diagnosis, neoadjuvant chemother-
apy can be performed in order to reduce the tumor volume
and facilitate its removal [11-13, 16, 17]. The protocols in-
volve a combination of several drugs, including ifosfamide,
vincristine, doxorubicin, etoposide, adriamycin, and cyclop-
shosphamide. Adjuvant chemotherapy is routinely performed
to decrease the risk of metastases and recurrence. VIDE pro-
tocol, administered in the present case, is one of the most
used in the treatment of PNET and consists of six cycles

every three weeks, according to the following doses: vin-
cristine 1.5 mg/m?, Ifosfamide three g/m?, doxorubicin 20
mg/m?, and etoposide 150 mg/m? [25]. Other protocols are
also used, involving other cytotoxic agents such as actino-
mycin D and cyclophosphamide [26]. Radiation localized in
the surgical cavity completes surgery and chemotherapy, and
allows reducing the risk of local recurrence [2]. The dose de-
livered depends on one hand on the quality of surgical resec-
tion and on the other hand on the chemosensitivity of the
tumor. A dose of 35-55 Gy in fractions of 1.8 to two Gy, at a
rate of five weekly sessions, is the classic prescription [25].
To avoid close proximity organs and because of the often
young age of patients with this pathology, intensity-modu-
lated radiotherapy must be systematically discussed. Prog-
nostic factors at diagnosis are tumor volume (less than or
greater than 200 ml), the initial presence of metastases, age
(children under the age of 15 have better survival rates than
adolescents or young adults) [27], and tumor location (unfa-
vorable if pelvic) [25, 26]. Prognosis mainly depends on the
presence or not of metastases at the time of diagnosis: sur-
vival for PNET, whatever their location, approaches 60% at
five years in case of localized tumor, compared to 20% in
case of metastases [26]. With regards to the retroperitoneal
PNET, the authors reported one death and nine patients alive,
but for a follow-up ranging from two to 30 months after treat-
ment (Table 1).

In conclusion, given the potential seriousness, any atypical
retroperitoneal mass should be considered suspect until
proven otherwise and requires optimal surgical, preferably
with a one-piece resection. Neoadjuvant and adjuvant treat-
ments should be discussed case-by-case due to the rarity of
retroperitoneal PNET.

References

[1] Balamuth N.J., Womer R.B.: “Ewing’s sarcoma”. Lancet Oncol.,
2010, 11, 184.

[2] Iwamoto Y.: “Diagnosis and treatment of Ewing’s sarcoma”. Jpn J.
Clin. Oncol., 2007, 37, 79.

[3] Kumar S., Pack S., Kumar D., Walker R., Quezado M., Zhuang Z.,
et al.: “Detection of EWS-FLI-1 fusion in Ewing’s sarcoma/periph-
eral primitive neuroectodermal tumor by fluorescence in situ hy-
bridization using formalin-fixed paraffin-embedded tissue”. Hum.
Pathol., 1999, 30, 324.

[4] Turc-Carel C., Aurias A., Mugneret F., Lizard S., Sidaner I., Volk C.,
et al.: “Chromosomes in Ewing’s sarcoma. I. An evaluation of 85
cases of remarkable consistency of t(11;22)(q24;q12)”. Cancer
Genet. Cytogenet., 1988, 32, 229.

[5] Delattre O., Zucman J., Melot T., Garau X.S., Zucker J.M., Lenoir
G.M,, et al.: “The Ewing family of tumors — a subgroup of small-
round-cell tumors defined by specific chimeric transcripts”. N. Engl.
J. Med., 1994, 331, 294.

[6] Ba L., Tan H., Xiao H., Guan Y., Gao J., Gao X.: “Radiologic and
clinicopathologic findings of peripheral primitive neuroectodermal
tumors”. Acta Radiol. Stockh. Swed., 2015, 56, 820.

[7] Horiguchi Y., Nakashima J., Ishii T., Hata J., Tazaki H.: “Primitive
neuroectodermal tumor of the retroperitoneal cavity”. Urology, 1994,
44,127.

[8] Kale M.I., Rao A K., Patwardhan Y.R.: “Cytodiagnosis of retroperi-
toneal primitive neuroectodermal tumour (PNET)—a case report”.



318 Retroperitoneal primitive neuroectodermal tumor (PNET): case report and review of literature

Indian J. Pathol. Microbiol., 2001, 44, 137.

[9] Gemechu T., Ersumo T.: “Peripheral primitive neuroectodermal
tumor presenting in the retroperitoneum: a case report with im-
munohistochemical study”. Ethiop. Med. J., 2002, 40, 69.

[10] Gostout B.S., Lindor N.M., DiMarco C.S., Peethambaram P.P., Clay-
ton A.C.: “Pelvic primitive neuroectodermal tumor associated with
a cluster of small round cell tumors: case report and review of cur-
rent literature”. Gynecol. Oncol., 2003, 91, 247.

[11] Sivarajan S., Roy M., Pattwardan S., Steele J., Sanghi A.: “A prim-
itive neuroectodermal tumour of the retroperitoneum treated with
chemotherapy in pregnancy: case report and review of the literature”.
J. Obstet. Gynaecol., 2004, 24, 598.

[12] Weissferdt A., Neuling K., English M., Arul S., McMullan D., Ely A.,
et al.: “Peripheral primitive neuroectodermal tumor with
postchemotherapy neuroblastoma-like differentiation”. Pediatr. Dev.
Pathol., 2006, 9, 229.

[13] Garcia-Moreno Nisa F., Lopez Quindos P., Garcia Teruel D., Beni
Pérez R.: “Extraosseous retroperitoneal Ewing’s sarcoma”. Clin.
Transl. Oncol., 2007, 9, 404.

[14] Alvarez-Laso C., Azcano E., Gonzalez J., Gonzalez-Pinto I.: “Prim-
itive neuroectodermal peripheral tumour of the retroperitoneum”.
Clin. Transl. Oncol., 2008, 10, 380.

[15] Marinova L.; ‘Retroperitoneal primitive neuroectodermal tumour
(PNET). A case report and review of the literature”. Rep. Pract.
Oncol. Radiother., 2009, 14, 221.

[16] Sofi A.A., Thekdi A.D., Nawras A.: “EUS-FNA for the diagnosis of
retroperitoneal primitive neuroectodermal tumor”. Diagn. Ther. En-
dosc., 2011, 2011, 198029.

[17] Sable S., Gandhi V., Nagral A., Nagral S.: “Management of a large
retroperitoneal primitive neuroectodermal tumour: a multimodal ap-
proach”. BMJ Case Rep., 2012, 2012, pii: ber1220115459.

[18] Vali K., Kokta V., Beaunoyer M., Fetni R., Teira P., Sartelet H.: “Ex-
traosseous Ewing sarcoma with foci of neuroblastoma-like differen-
tiation associated with EWSR1 (Ewing sarcoma breakpoint region
1)/FLI1 translocation without prior chemotherapy”. Hum. Pathol.,
2012, 43, 1772.

[19] Sasaki T., Onishi T., Yabana T., Hoshina A.: “Ewing’s sarcoma/prim-
itive neuroectodermal tumor arising from the adrenal gland: a case
report and literature review”. Tumori, 2013, 99, e104-106.

[20] Ibarburen C., Haberman J.J., Zerhouni E.A.: Peripheral primitive
neuroectodermal tumors. CT and MRI evaluation”. Eur. J. Radiol.,
1996, 21, 225.

[21] Khong P.L., Chan G.C.F., Shek T.W.H., Tam P.K.H., Chan F.L.:
“Imaging of peripheral PNET: common and uncommon locations”.
Clin. Radiol., 2002, 57, 272.

[22] Wang H., Zheng J., Wang Y., Yang Y., You J.: “Molecular detection
of EWS-Ets fusion transcripts and their clinicopathologic signifi-
cance in Ewing’s sarcoma/peripheral primitive neuroectodermal
tumor”. Chin. Med. J. (Engl.), 2005, 118, 1323.

[23] Ambros I.M., Ambros P.F., Strehl S., Kovar H., Gadner H., Salzer-
Kuntschik M.: “MIC2 is a specific marker for Ewing’s sarcoma and
peripheral primitive neuroectodermal tumors. Evidence for a com-
mon histogenesis of Ewing’s sarcoma and peripheral primitive neu-
roectodermal tumors from MIC2 expression and specific
chromosome aberration”. Cancer, 1991, 67, 1886.

[24] Perlman E.J., Dickman P.S., Askin F.B., Grier H.E., Miser J.S., Link
M.P.: “Ewing’s sarcoma—routine diagnostic utilization of MIC2
analysis: a Pediatric Oncology Group/Children’s Cancer Group In-
tergroup Study”. Hum. Pathol., 1994, 25, 304.

[25] Euro-E.W.ILN.G. 99 European Ewing Tumour Working Initiative of
National Groups: “Combination Chemotherapy With or Without Pe-
ripheral Stem Cell Transplantation, Radiation Therapy, and/or Sur-
gery in Treating Patients With Ewing's Sarcoma”. Available at:
https://clinicaltrials.gov/ ct2/show/NCT00020566

[26] Rodriguez-Galindo C., Spunt S.L., Pappo A.S.: “Treatment of Ewing
sarcoma family of tumors: current status and outlook for the future”.
Med. Pediatr. Oncol., 2003, 40, 276.

[27] Cotterill S.J., Ahrens S., Paulussen M., Jiirgens H.F., Voite P.A.,
Gadner H., et al.: “Prognostic factors in Ewing’s tumor of bone:
analysis of 975 patients from the European Intergroup Cooperative
Ewing’s Sarcoma Study Group”. J. Clin. Oncol., 2000, 18, 3108.

Corresponding Author:

A.KOCH, M.D.

Département de Gynécologie-Obstétrique
Hopitaux Universitaires de Strasbourg
19, rue Louis-Pasteur, BP 120

67300 Schiltigheim (France)

e-mail: antoine.koch@chru-strasbourg.fr



