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Ewing’s sarcoma/primitive neuroectodermal tumor of the kidney:
a case report and literature review
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Abstract: Ewing sarcoma/primitive neuroectodermal tumor (ES/PNET) is a malignant bone, and soft-
tissue tumor derived from neuroectoderm. It occurs in pediatric adolescents with the histopathological
features of invasiveness. Renal involvement is extremely rare, which is limited to case reports and small case
series. Most patients showed non-specific symptoms, such as abdominal pain and severe hematuria. The
corresponding diagnosis was based on pathological features and immunohistochemical detection. So far,
the characteristics of computed tomography (CT) have been rarely described in these cases. We report an
18-year-old man diagnosed with renal ES/PNET, who suffered from a sudden left flank pain associated with
gross hematuria. The CT images showed an irregular soft tissue mass with a size of 7.3 cm x 7.0 cm x 9.0 cm.
The patient underwent laparoscopic nephrectomy of the left kidney. The final diagnosis of renal ES/PNET
was confirmed by immunohistochemical detection and fluorescence in situ hybridization of the nephrectomy
specimen. We want to point out that CT scanning is still a useful method for preliminary assessment in

preoperative diagnosis.
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Introduction complete surgical resection can be achieved in only 24%

. L of reported cases (5). Therefore, postoperative focal
Ewing sarcoma/primitive neuroectodermal tumor

(ES/PNET) was initially described by Seemayer ez al.
in 1975 (1). A rare malignancy of the soft tissue, it

radiation therapy and chemotherapy are often implemented
to prevent relapse and metastasis was the main means of

o _ treatment.
originates from the neuroectoderm, fast-growing small

round cell neoplasms, occurred in a substantial organ,

very rare, especially in the kidney, accounting for only Case presentation

1% of sarcoma (2). The tumor is highly malignant, grows An 18-year-old man presented with persistent hematuria

rapidly, and metastases early to the lung, bone, and lymph and left lower lumbar discomfort for 6 months. The routine

node, resulting in poor prognosis (3). The pathogenesis of blood examination showed mild anemia. Urine analysis

ES/PNET is still unclear, though some literature reports
may be related to chromosomal translocation by EWSR1 (4).
For ES/PNET, surgical resection is the preferred approach
for local control and get pathological diagnosis. Due to
extensive invasion, difficult surgical resection, however,
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was positive for red blood cells (RBC). Images revealed a
large heterogeneous lobulated mass invading the mid part
of the left kidney. Measuring 7.3 cm x 7.0 cm x 9.0 cm.
with areas of necrosis and hemorrhage, accompanied by
the parenchyma invasion and expansion of the left kidney
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Figure 1 CT and gross specimen images of tumor. (A) Unenhanced axial CT image shows a large multilobulated mass in the interpolar

region of the left kidney; (B) corticomedullary axial CT image shows the tumor with areas of necrosis, varying degrees of irregular

enhancement; (C) nephrogenic axial CT image shows a sign of tumor thrombus extends into main left kidney vein invasion; (D) gross

specimen of diseased tissue. CT, computed tomography.

and sign of main renal vein invasion (Figure I). No other
abnormality was seen in the liver, pancreas, and other
visceral organs. Subsequently, we performed laparoscopic
nephrectomy for the patient and removed the entire left
kidney successfully. Microscopically, histologic analysis
of hematoxylin and eosin (H&E) staining revealed that
the tumor was composed of a monotonous population
of small round cells. Extensive necrosis was also seen in
histologic sections (Figure 24). For further confirmation,
immunohistochemical staining was positive for CD99,
FLI-1 and SYN positive staining (Figure 2B,C,D).
Post-operatively, patients received adjuvant chemotherapy,
followed by local radiotherapy. No major complication was
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noted during follow-up. At the most recent 12-month follow-
up, the patient had no complaint and remained in complete
remission, no sign of relapse was found.

Discussion and review of the literature

Renal ES/PNET usually presents with non-specific
symptoms like those of the “classic renal tumor triads”:
hematuria, pain, and palpable abdominal masses. Due to
its high malignancy nature, ES/PNET progresses rapidly
and invade the renal collecting system early, leading to
hematuria. Fewer than 150 cases were reported in the
literature until now. It is a member of Ewing’s sarcoma
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Figure 2 Histologic and immunohistochemical images of tumor. (A) Microscopically, histologic analysis of hematoxylin and eosin staining

(x100) revealed that the tumors were composed of a monotonous population of small round cells. Extensive necrosis was also observed in
histologic sections; (B,C,D) immunohistochemical staining showed positive expression for CD99 (x200), FLI-1 (x400), and SYN (x400).

family, with aggressive clinical behavior which usually
occurs in young adults most often between 20 and 30 years.
The male: female ratio is about 3:1 (6). Ellinger ez al. (7)
reported that in one case series of 52 patients with renal
ES/PNET, the average age for those affected was 26, with
38% of all patients with the tumor between the ages of
4 and 69.

The definite diagnosis of renal ES/PNET is based on
histopathology and immunohistochemistry of resected
specimens. Microscopically, H&E staining often reveals
diffuse small round cells with relatively uniform size, the
cytoplasm was small, the nucleus was round, the nuclear
chromatin was fine, and the nucleus was not obvious, and
more nuclear division can be seen. The round cells arranged
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in rosetted pattern is characterized in histopathology. On
Immunohistochemical staining, positivity of CD99, FLI-1,
and SYN are highly specific of this particular disease (8,9).
Since the first description in 1994 (10), only 150 cases
of renal ES/PNET have been reported with the literature.
The prognosis is usually poor. ES/PNET often invaded
into neighboring organs or with distant metastases, which
were a high malignant tumor. According to a case series of
11 report, 8 of the follow-up time was 6 to 64 months,
average 28 months; 4 cases of lungs and chest metastasis,
1 case of bone metastasis, liver metastasis, 2 cases of
relapse, 5 cases of died, the average time from onset to
death extensively 16.8 months (11). The largest meta-
analysis including 116 cases of renal ES/PNET suggested
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a S-year disease-free survival rate of 45-55% (12,13).
Due to its metastatic tendency, ES/PNET should receive
systemic treatment once diagnosed. The recurrence rate is
higher than 80% in patients who received local treatment
only. Nevertheless, if no metastasis was discovered after
the completion of chemotherapy, 5- and 10-year survival
remarkably improved to 70% and 60%, respectively (14-16).

ES/PNET of the kidney presents as a large and solitary
mass of the soft tissue without a distinct boundary (16,17).
Computed tomography (CT) scan showed a heterogeneous
mass with a low density, completely occupying the whole
kidney, and its density is uneven. The high- and low-
density areas correspond to the hemorrhage and necrosis
of the specimen section, but calcification is exceedingly
rare. Different degrees of enhancement can be found
cystic or necrosis. We have described a case report of ES/
PNET of the kidney in a young man, which was diagnosed
by immunohistochemistry analysis and FISH testing of
the resected specimen. The renal ES/PNET imaging, in
this case, was consistent with the above reports. The renal
ES/PNET imaging, in this case, is consistent with
previously reported findings (2,7,11,16,17), the renal
ES/PNET CT radiographical characteristics can be
summarized as follows: (I) ES/PNET of the kidney affects
predominantly young adults and adolescents; (II) tumors are
often solitary and large; (III) on CT scan, iso-low density in
the tumor. The density of the tumor is not uniform when
it was large, but calcification is very rare; (IV) on contrast-
enhanced CT, one could see enhancement of varying
degree with poorly defined margin, and, in some cases, the
presence of a pseudocapsule; (V) infiltration or invasion of
surrounding tissues and enlargement of lymph nodes are
helpful for in making the diagnosis.

The standard treatment for ES/PNET of the kidney
should be radical nephrectomy combined with postoperative
radiotherapy and chemotherapy (11). Chemotherapeutic
agents used were vincristine (V), dactinomycin (D),
adriamycin (A), cyclophosphamide (C), ifosfamide (I), and
etoposide (E). The current standard chemotherapeutic
treatment of this group involves the use of a dose-intensive
combination regimen that uses these 6 drugs in a modified
protocol called Ewing’s family of tumors (EFT)-2001.
This protocol has evolved from earlier round cell tumor II
(RCT 1I), protocol. The main difference between the
previous and current protocols is additional courses of dose-
intensive ifosfamide plus etoposide in the maintenance
phase and weekly administration of vincristine in the
induction phase in the current protocol (11). Laparoscopic
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nephrectomy is one of the most important techniques
in nephrectomy. The first report using laparoscopic
techniques nephrectomy of the kidney Ewing's sarcoma was
reported by Perer er al. in 2006 (18). Compared to open
surgery, Laparoscopic nephrectomy is preferred due to less
morbidity and mortality (19).

Conclusions

ES/PNET of the kidney is exceedingly rare in the
neuroectodermal malignant soft tissue tumor. The diagnosis
of ES/PNET is based on histopathology. Because of the
high invasiveness and poor prognosis of tumors, early
diagnosis is crucial to intervene promptly and achieve a
promising outcome. Radiologists should be aware of the
key features of this malignancy on CT images during
interpretation. Once diagnosed, multimodal therapy
including nephrectomy, postoperative radiotherapy and
chemotherapy are highly recommended to prolong survival.
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