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ABSTRACT

Ewing's sarcoma (ES) is a bone-related tumor that typicaly affects
young children and adolescents. Primary renal Ewing sarcoma (RES)
is extremely rare. Sources of Ewing sarcoma in the kidney include
invagination or migration of neural crest cells to the kidney. Here, a
case of ayoung adult male with renal Ewing sarcoma is presented. A
28-year-old male presented with nausea, hematuria, and left flank pain
for seven days with an unremarkable previous medica history. An
ultrasound and CT scan revealed a massive lobulated mass in the
upper and midsection of the left kidney. A radical nephrectomy was
done. Histopathology and immunohistochemistry revealed Ewing's
sarcoma/primitive neuroectodermal tumor. The chest X-ray and chest
CT scan were negative for metastasis. Initial staging was T2bNxMO.
Before starting further treatment, the patient was advised to undergo a
fluorine-*F-DG (fluorodeoxyglucose) positron emission tomography
(®F-FDG PET-CT) scan for the detection of occult metastases.
A ®F-FDG PET-CT scan revealed peritoneal seeding, skeletal and
abdomina lymph node metastases. A multimodality workup is
essential for proper management of Ewing sarcoma of the kidney due
toitsrarity and unusual location. **F-FDG PET-CT playsacritical role
in the detection of occult metastases, staging, restaging, and treatment
planning in patients with RES.
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INTRODUCTION

Primitive neuroectodermal tumors and Ewing’'s sarcoma
(PNET and ES) are more prevalent in children and
adolescents and occur in bones and soft tissues. It was first
described by Arthur Purdy Stout in 1918 (1). Usualy
involving the central nervous system, peripheral PNET is
very uncommon and has rarely been described in the
genitourinary system, including the kidney, urinary bladder,
prostate, testis, ovary, and uterus. Renal Ewing sarcoma
shows rapid clinical progress and a poor prognosis due to
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delayed diagnosis and early-stage metastasis (2, 3). A
precise diagnosis for a patient’s appropriate management
isagreat challenge because RES requires more aggressive
treatment compared with other primary kidney tumors (4).
In the presented case, occult metastases were detected by
FDG PET-CT imaging.

CASE REPORT

A 28-year-old male presented with nausea, hematuria, and
left flank pain for seven days. His previous medical history
was unremarkable. Physical examination revealed left
flank tenderness and a palpable mass. His urine analysis,
CBC, and serum creatinine levels were all unremarkable.
Ultrasound demonstrated a large, well-defined, mixed
echoic lesion (volume 1336 cc) in the upper pole of the left
kidney. A CT scan revealed a massive lobulated mass
measuring approximately 13.6 X 14.5 X 12.8 cm in the
upper and mid-part of the left kidney, with nodular
calcification at the periphery and peripheraly enhanced
solid component with central necrosis. The mass distorted
the kidney and displaced the bowel loops. A radica
nephrectomy was done. Histopathology showed an

undifferentiated malignant neoplasm.  Immunohisto-
chemistry was advised and revealed Ewing's
sarcomalprimitive  neuroectodermal  tumor.  Chest

radiograph and CT scan were negative for metastasis.
Initial staging was T2bNxMO. Before beginning further
treatment, the patient was advised to have an FDG PET-CT
scan to detect occult metastases.  ®*F-FDG PET-CT scan
revealed intense FDG avid coeliac, preaortic, paraaortic,
splenic hilar, and left common iliac (SUVmax: 15.7)
lymph nodes; multiple FDG avid soft tissue density areas
along the peritoneum in suprasplenic (SUVmax: 20.7;
measuring about 29 X 29
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mm) and infrasplenic regions, suggesting peritoneal
seeding; and FDG avid bony lesionsin coracoid process of
left scapula, right 3rd, 4th, 7th ribs, D6, D7 vertebrae, ala
of sacrum, left iliac bone, right ischium, left pubic bone
with involvement of pectinius muscle (SUVmax: 15.1),
head, neck and shaft of left femur suggesting skeletal

Figure-a, b: 3D reconstructed image showing large
rounded mass in upper pole of left kidney. ¢: USG showing
large heterogeneous mass in left kidney. d: Post operative
specimen of renal Ewing sarcoma

Figure-e-h: ®*F-FDG PET-CT scan showing lymph node
(e,f), peritoneal (g) and skeletal (h) metastases

DISCUSSION

PNET/ES is a member of the primitive neuroectodermal
tumor family. Its mechanism of development is not known
but issimilar to that of neuroblastomas. The less accepted
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view isthat it originates from mesenchymal stem cells (5).
RES is extremely rare and might be due to invagination or
migration of neural crest cellsto the kidney.

RES s usually asymptomatic but produces symptoms when
it is larger. These tumors usualy have a pseudocapsule,
which is usualy infiltrated by the tumor (6). The clinical
findings are usually complaints of pain (85%), papable
masses (60%), and hematuria (37%). No specific signs of
RES have been described in ultrasonography, CT, or MRI.
Using ultrasonography, the tumor appears isoechogenic or
hyperechogenic to the renal parenchyma. CT findings may
show aress of internal hemorrhage or necrosis, peripheral
hypervascularity, and diffuse calcification (8). In this
reported case, an adult male presented with nausea,
hematuria, and left flank pain for seven days with an
otherwise unremarkable medical history. Ultrasound
demonstrated a large, well-defined mixed echoic lesion
(volume 1336 mL) in the upper pole of theleft kidney. A CT
scan revedled a massive lobulated mass measuring
approximately 13.6x14.5x12.8 cm in the upper pole of the
left kidney, with nodular cacification at the periphery,
predominantly peripherally enhanced solid component, and
central necrosis.

The major differential diagnoses for renal RES include a
wide range of neoplasms, including malignant lymphoma,
rena  neuroblastoma, Wilms  tumor,  small-cell
osteosarcoma, synovial sarcoma, small-cell neuroendocrine
carcinoma, and a variant of renal ES with neura
differentiation (9, 10). The pathological pictures leading to
adiagnosis of PNET/ES are the presence of neurosecretory
granules with electron microscopy and the presence of
rosettes or pseudorosetteswith light microscopy (11). Inthis
case, microscopic examination demonstrated that the tumor
was composed of small to medium-sized cells having round
and hyperchromatic nuclel with scanty cytoplasm. These
cells were arranged in sheets, clusters, and rosette-like
structures, pointing to an undifferentiated malignant
neoplasm rather than a malignant small, round blue cell
tumor, and D/D was a neuroblastoma.CD99 is the most
commonly used immunohistochemica stain for the
diagnosis of ES and is highly sensitive but not entirely
specific (12). NK2.2 is a highly sensitive and moderately
specific immunohistochemical marker for ES (13). The
specificity of NK2.2 isincreased whenitisusedin
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combination with CD99 (14). In this reported case, CD99
and NKX2.2 were positive, which confirmed the diagnosis
of Ewing's sarcoma.

The most distinctive feature of the PNET/ESs tissue is that
it shows higher glucose metabolism than normal tissues,
which is known as the Warburg effect (15). Since thisis an
aggressive tumor with high metastatic potential, its Warburg
effect (SUV) ishigh dueto its high glucose metabolism. So,
it is more easily recognized on the ¥F-FDG PET-CT scan.
The most common sites of metastasis were the lungs,
followed by the liver and bones (2). Franzius and colleagues
compared PET and bone scans using 99m-technetium in
their study of 38 patients, where the sensitivity of the bone
metastases was determined in patients with PNET and ES.
Sensitivity, specificity, and accuracy rates were 100%, 96%,
and 97%, respectively, for PET, whereas they were 68%,
87%, and 82% for bone scans. A PET-CT scanisavaluable
tool to evaluate the possible site of metastasis. In this case,
the patient was advised to have an FDG PET-CT scan to
detect occult metastases. ¥F-FDG PET-CT scan reveaded
intense FDG avid coeliac, preaortic, paraaortic, splenic
hilar, and left common iliac (SUVmax: 15.7) lymph nodes,
multiple FDG avid soft tissue density areas along the
peritoneum in suprasplenic (SUVmax: 20.7; measuring
about 29x29 mm) and infrasplenic regions suggesting
peritoneal seeding; and FDG avid bony lesions in coracoid
process of left scapula, right 3rd, 4th, 7th ribs, D6, D7
vertebrae, ala of sacrum, left iliac bone, right ischium, left
pubic bone with involvement of pectinius muscle
(SUVmax: 15.1), head, neck and shaft of left femur
suggesting skeletal metastases.

The most important step in the management is radical
nephrectomy with lymph node dissection. Radiotherapy is
used for tumors with positive margins or those extending
beyond the gerota’s fascia. Due to occult micrometastases
with high recurrence rates and the aggressive potential of
the tumor, chemotherapy is usualy inevitable. In the
reported case, a radical nephrectomy was done, and
chemotherapy isin the plan of treatment.

PNETs and ES are very aggressive neoplasms, and early
metastasis is their significant characteristic, and 25%-50%
demonstrate evidence of metastasis at presentation. The
prognosisis poor, with a5-year disease-free survival rate of
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45% to 55% and an overall cure rate of 20% (16). So, early
diagnosis and detection of occult metastases are the key
factors for proper management.

CONCLUSION

RES requires more extensive therapy compared with other
primary rena neoplasms due to its aggressiveness.
Multimodality workup is essential for proper management
of Ewing sarcoma of kidney due to its rarity and unusual
location. 8F-FDG PET-CT scan is a vauable tool for
detection of metastases and further management as it helps
in the detection of diseaseinvolvement in tissue even before
anatomical changes occur.
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