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Case report

Summary
Renal Cell Carcinoma (RCC) are rare in children, constituting less 
than 0.3% of all tumors and 1.8 – 6.3% of renal neoplasms in children 
and adolescents younger than 15 years. Xp11.2 RCC is estimated 
to represent one-third of pediatric RCC. RCC associated with 
Xp11.2 translocation has recently been discovered and integrated 
into the World Health Organization (WHO) classification of renal 
tumors in 2004. We report 2 young children who presented with 
gross hematuria, and had RCC. Radical nephrectomy was done. 
Histopathology revealed Xp11.2 variant of RCC. No adjuvant 
chemotherapy or radiotherapy was given and patient is doing well 
with no recurrence or residual at 2 years follow up.

Abstract
Renal Cell Carcinoma (RCC) is a rare pediatric renal neoplasm. 
Of these, Xp11.2 RCC is commonest, representing one-third of 
pediatric RCC. It is characterized by various translocations, all 
involving gene fusion with the transcription factor E3 (TFE3) gene 
at chromosome Xp11.2. It is usually diagnosed in an advanced stage 
and has poor prognosis. Surgical resection is the choice of treatment. 
Adjuvant therapy is not effective. We report 2 young children who 
presented with gross hematuria, and had RCC. Radical nephrectomy 
was done. Histopathology revealed Xp11.2 variant of RCC.
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Introduction
The incidence of RCC in childhood is estimated to be from 1.8% to 
6.3% of all malignant renal tumors. Its incidence increases with age. 
According to the survey of Japanese Society of Paediatric Surgeons, 
RCC accounted for 1.4% of all renal tumors in patients younger 
than 4 years, 15.2% in patients aged 5 to 9 years, and 52.6% in 
patients aged 10 to 15 years [1]. Even on detailed review of literature 
recent statistics of incidence of RCC in children in India, could not 
be documented. Xp11.2 RCC is estimated to represent one-third 
of pediatric RCC [2]. RCC associated with Xp11.2 translocation 
has recently been discovered and integrated into the World Health 
Organization (WHO) classification of renal tumors in 2004 [3]. 
Prior history of cytotoxic chemotherapy for malignancy is the only 
known risk factor for Xp11 translocation RCC and is associated 
with up to 15% of cases [4].

Case Report
Case 1

A 10 year old female child presented with history of gross hematuria 

20 days back which subsided spontaneously. There was no history 
of pain, fever, vomiting, abdominal lump or distension of abdomen. 
Abdominal examination was normal. Abdominal ultrasonography 
(USG) showed a 2.7cm X 2.1cm X 2.3cm hyperechoic mass at lower 
& mid-pole of left kidney with mild vascularity most likely to be 
angiomyolipoma. Contrast enhanced CT scan of abdomen revealed 
a 2.7cm X 2.3cm, enhancing mass lesion in lower and mid-pole of 
left kidney invading the pelvicalyceal system suggestive of left renal 
neoplasm (Figure 1). Magnetic Resonance Imaging revealed a 
benign neoplasm with hemorrhage, possibly angiomyolipoma. An 
USG- guided biopsy of the mass was done which was suggestive 
of RCC. The patient underwent left radical nephroureterectomy. 
Intraoperatively, external surface of kidney was unremarkable. 

Figure 1: CT scan of abdomen showing 2.7cm X 2.3cm mass lesion in 
lower and mid-pole of left kidney with invasion of pelvicalyceal system.
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There were no enlarged lymph nodes. On cut section, a 3cm x 3cm 
x 3 cm oval mass was found in the lower pole of kidney which was 
hemorrhagic, friable and necrotic and abutting the pelvicalyceal 
system. (Figure 2) Microscopy was suggestive of a poorly 
circumscribed tumor composed of cells arranged in branching 
papillary architecture with few cells arranged in nests. Individual 
cells were round to polygonal in shape with clear to pale eosinophilic 
cytoplasm and hyperchromatic pleomorphic nuclei. There were 
many foci of multilayering, psammomatous calcification, necrosis 
and hemorrhage with few multinucleate giant cells; suggestive of 
Xp 11.2 translocation RCC (Figure 3). Ureteric cut margin and 
vascular pedicles were free of tumor. Immunohistochemistry was 
positive for LD 10 and negative for EMA HMB 45 & Melan A; 
likely to be translocation associated RCC. TFE3 was not available. 
No adjuvant chemotherapy or radiotherapy was given and patient 
is doing well at 1 year follow up.

Case 2

A 5 year old boy presented to us with gross hematuria. Abdominal 
examination was normal. USG showed a 2.1cm X 1.6 cm 
hypoechoic mass at upper pole of right kidney most likely to be 
angiomyolipoma. Contrast enhanced CT scan of abdomen showed 
a 2.1cmX 1.6cm enhancing mass lesion in upper pole of left kidney 
suggestive of left renal neoplasm (Figure 4). The patient underwent 
an extraperitoneal left radical nephroureterectomy. There was a 
single lymph node at hilum 0.5 cm x 0.5 cm. On cut section, there was 
a 1.5cm x1.5 cm unencapsulated, hemorrhagic, friable mass lesion 
arising from upper pole of right kidney with intact capsule (Figure 
5). Microscopy was suggestive of renal tumor having papillary 
alveolar pattern. Tumor cells had voluminous clear to eosinophilic 

Figure 2: On cut section, a 3cm x 3cm x 3 cm hemorrhagic, 
friable and necrotic mass, abutting pelvicalyceal system.

Figure 3: Microscopy showing papillary alveolar pattern, clear 
to eosinophilic cytoplasm with prominent psammomatous 
calcification.

Figure 4: CTscan of abdomen suggestive of a 2.1cmX 1.6cm 
enhancing mass lesion in upper pole of left kidney

Figure 5: On cut section 1.5cm x1.5 cm unencapsulated , 
hemorrhagic, friable mass lesion arising from upper pole 
of right kidney.
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cytoplasm with prominent psammomatous calcification suggestive 
of translocation associated RCC. Ureteric cut margin and vascular 
pedicles were free of tumor. Immunohistochemistry was weakly 
positive for CK and EMA, HMB 45 was negative likely to be 
translocation associated RCC. TFE3 immunohistochemical 
analysis showed that tumor cells expressed strong nuclear staining 
(Figure 6). Postoperative course was uneventful. No adjuvant 
chemotherapy or radiotherapy was required and patient is doing 
well at 6 months follow up.

Figure 6: TFE3 immunohistochemical analysis- tumor cells 
expressing prominent nuclear staining.

Discussion
RCC is a malignancy arising from renal tubular epithelial cells. This 
rare childhood tumor constitutes less than 0.3% of all tumors and 
1.8–6.3 % of renal neoplasms in children and adolescents younger 
than 15 years [1]. Xp11.2 RCC is the commonest pediatric subtype 
of RCC; almost one-third is translocation associated [3].

RCC associated with Xp11.2 translocations and TFE3 fusions (Xp 
11.2 RCC) was first reported by de Jong et al in 1986 in a 2 year old 
child (5) and later by Tomlinson et al in 1991 in 17 month old child 
[6]. However it was only recognized as a distinct entity in 2004 
WHO classification of kidney tumors [4]. Xp 11.2 RCC has been 
reported in all ages, ranging from 17 months to 78 years.

The pathological features of pediatric RCC are different from 
those seen in adolescents and young adults [7]. In children, most 
cases consist of papillary features, whereas the clear cell subtype 
predominates in adults [8]. Pediatric and young adult patients 
are usually symptomatic at presentation and only a few cases are 
incidentally discovered during abdominal imaging. The most 
common symptom is hematuria, followed by abdominal mass, 
pain and weight loss. Rare atypical presentations in adult patients 
include a heavily calcified renal mass, outflow obstruction with 
persistent pyelonephritis, renal cyst or nephrolithiasis [4, 9].

The radiological findings of Xp11.2 RCC are similar to any RCC [10].

Argani P et al (2006) recently identified an association of previous 

chemotherapy with the development of translocation RCC. In his 
study, out of 39 genetically confirmed translocation associated 
RCCs, 6 (15%) have arisen in patients who had received cytotoxic 
chemotherapy in the past [4]. Hence they believe that translocation 
associated RCCs should be added to the list of chemotherapy-
associated secondary neoplasms in children along with acute 
leukemias, soft tissue sarcomas, and malignant gliomas. A similar 
study by Ramphal et al showed 1 patient in the series who received 
chemotherapy for ganglioneuroblastoma, years before developing 
genetically confirmed ASPLTFE3 RCC [11].

XP11.2 RCCs are characterized by various translocations, all 
involving a gene fusion with the transcription factor E3 (TFE3) 
gene at chromosome Xp11.2 [12, 13]. Five patterns of fusion with 
the TFE3 gene, with APSL (alveolar soft part sarcoma locus), 
PRCC (papillary renal cell carcinoma), PSF (polypyrimidine 
tract-binding proteinassociated splicing factor), NonO (non-
POU domain-containing octamer-binding) and CLTC (clathrin 
heavy-chain genes), have been found. Since the translocations 
lead to overexpression of the TFE3 protein, immunohistochemical 
staining for TFE3 is widely used as a surrogate marker for the 
Xp11.2 translocation [14]. Strong nuclear TFE3 expression is 
associated with metastatic spread and a poor prognosis. There is 
little data concerning the mechanism and factors associated with 
this tumor yet [15, 16]. 

The histological features that are useful in differentiating RCC 
associated with Xp11.2 translocations from the other types of RCC 
include the combinations of nested and papillary architecture, 
clear cytoplasm and extensive psammomatous calcifications. 
Immunochemical staining of TFE3 protein is the distinct feature of 
Xp11.2 translocation RCCs for histologic diagnosis; RT-PCR and 
DNA sequencing is required for the final genetic diagnosis. In our 
patients, microscopy was suggestive of cells arranged in branching 
papillary architecture and few in nests, with clear to pale eosinophilic 
cytoplasm, psammomatous calcification, necrosis, hemorrhage 
and few multinucleate giant cells which were suggestive of XP 11.2 
translocation RCC. We performed immunohistochemistry in both 
patients and TFE 3 Immunostaining in one patient.

On routine hematoxylin and eosin staining, these neoplasms may 
be misdiagnosed as conventional clear cell or papillary renal cell 
carcinoma in adult cases. In such a case, the diagnosis of Xp11.2 
translocation carcinoma can be confirmed by immunohistochemistry 
using antibodies against TFE3. The nuclear reactivity for TFE3 
at low-power magnification under a microscope is specific to 
Xp11.2 translocation carcinomas. In addition, molecular and 
cytogenetic methods such as reverse-transcriptase polymerase 
chain reaction (RT-PCR), karyotype analysis and fluorescence in 
situ hybridization (FISH) can further provide a reliable histological 
diagnosis although not absolutely necessary once positive diagnosis 
is obtained on immunohistochemistry [17].

Reports regarding the prognosis of Xp11. 2 RCC in children and 
young adults are controversial. Initially, it was believed that the 
biological behavior of Xp11.2 RCC is indolent. Recently, both 
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prospective and retrospective studies have shown that Xp11. 2 
RCC is associated with significantly decreased overall survival [11, 
18]. They show poor prognosis, because apart from surgery there 
is no other effective treatment. Moreover, many patients already 
have local invasion and/or metastasis at the time of diagnosis 
[19]. In adults, Xp11.2 RCC has a more aggressive clinical course 
with advanced stage at diagnosis, development of hematogenous 
metastases and rapid relapse [20, 21, 22, 23, 24]. There are increasing 
recent reports of Xp11.2 translocation RCC with aggressive clinical 
course in patients aged 16 or older [14, 19, 23, 25-35]. 

The poor clinical outcome associated with Xp11.2 RCC warrants 
early detection, accurate diagnosis and close follow-up. The current 
management of Xp11.2 RCC is similar to conventional RCC. For 
localized Xp11.2 RCC including patients with positive regional 
lymph nodes, surgery is the treatment of choice [5, 36]. 

Immunotherapy plays a significant role in the management of renal 
cell carcinoma (RCC) patients with metastatic disease because RCC 
is highly resistant to both chemotherapy and radiation therapy. 
Because of the complexity of the immune responses involved, it is 
difficult to evaluate the efficacy of immunotherapy compared with 
other treatments. However, as it is clear that the immune system 
plays a significant role in the control of these tumors, continued 
analysis of the mechanisms involved in tumor immunity and the 
development of new immunotherapies are vital [37].

Amongst these most commonly used and also maximum data 
available is of IL-2. It was approved by the FDA in 1992 for the 
treatment of metastatic renal cell carcinoma. Several different routes 
of administration may be used: IV bolus, subcutaneous (SC), and 
continuous IV infusion (CIV). These are further classified as high-
dose (IV bolus) or low-dose (SC and CIV). Recent statistics on long-
term survival in patients treated with high-dose IL-2 continue to 
demonstrate that this therapy is effective for selected patients with 
metastatic renal cell carcinoma who can tolerate these large doses. 
These results confirm the premise that immunotherapy has curative 
potential in metastatic renal cell carcinoma. In some cases, IL-2 
therapy produces what are known as “durable complete responses” 
(results lasting greater than 10 years) in a small percentage of treated 
patients and represented a significant milestone in the treatment of 
kidney cancer [38].

However significant toxicities are associated with usage of 
IL-2. Hence other options available and being used are  like 
Immunotherapy Using Inactivated Tumor Cells and Gene Modified 
Tumor Vaccines (GMTV), Peptide-Based Immunotherapy, 
DC-Based Immunotherapy, Nonmyeloablative Stem Cell 
Transplantation (NST) [37, 38]. 

The optimal treatment approach for Xp11.2 RCC remains to be 
determined.

Conclusion 

RCCs are rare in pediatric age group. Diagnosis using the 
immunohistochemistry of TFE3 is important to predict the 
prognosis of such patients and new strategies are needed to treat 
patients with these tumors.
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