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Abstract. Xp11.2 translocation renal cell carcinoma (RCC) 
with transcription factor E3 (TFE3) gene fusion is a rare 
tumor, and the prognosis of this tumor is poorer compared 
with that of other subtypes of RCC. The patient presented 
herein was a 70‑year‑old man who presented with a solid 
mass sized ~8.2x6.1 cm in the right kidney and underwent 
radical right nephrectomy. Following pathological and immu-
nohistochemical (IHC) examination and fluorescent in situ 
hybridization (FISH), the patient was diagnosed with Xp11.2 
translocation RCC with TFE3 gene fusion. These tumors are 
more commonly encountered in children rather than in adults, 
and adult Xp11.2 translocation RCC is associated with a poorer 
prognosis compared with its pediatric counterpart. IHC assay 
and FISH are important diagnostic methods. However, there is 
currently no established effective treatment for Xp11.2 RCC.

Introduction

The most common type of kidney cancer is renal cell carci-
noma (RCC), constituting ~85% of malignant renal tumors 
and 3‑6% of all adult malignancies (1). RCC is a heterogeneous 
malignancy, the most common histological subtypes being 
clear‑cell (60‑75%), papillary (10‑15%), chromophobe (5%), and 
collecting duct carcinoma, each of which are associated with 
specific histopathological and genetic characteristics. In the 
2004 World Health Organization renal tumor classification, the 
Xp11.2 translocation RCC with TFE3 gene fusion is described 
as a distinct entity (2). Furthermore, Xp11.2 translocation RCCs 
have been reported as being more aggressive and having a 

poorer prognosis compared with other subtypes of RCC (3). In 
addition, Xp11.2 translocation RCCs are generally considered 
a pediatric cancer, accounting for 20‑40% of pediatric RCCs 
and only 1‑1.6% of adult RCCs (4,5). In addition, adult Xp11.2 
translocation RCC has a poorer prognosis compared with its 
pediatric counterpart (6). This type of RCC is generally char-
acterized by a range of translocations on chromosome Xp11.2 
leading to a gene fusion between TFE3 and at least 6 possible 
partners (7). The diagnosis of Xp11.2 translocation RCC is 
based on fluorescent in situ hybridization (FISH) rather than 
histological characteristics and imaging examination (8). The 
majority of patients with Xp11.2 translocation RCC present at 
a more advanced stage compared with conventional RCC (9). 
Surgical resection is considered as the most effective method 
for the treatment of Xp11.2 translocation RCC.

We herein report a rare case involving an elderly patient 
with Xp11.2 translocation RCC with TFE3 gene fusion, and 
review the relevant literature.

Case report

A 70‑year‑old man was diagnosed with a solid mass in the 
right kidney during a routine health examination and consulted 
a doctor at the Department of Urology, Peking University 
Shenzhen Hospital (Shenzhen, China) on June 9, 2015. The 
patient was healthy prior to the discovery of the tumor, and 
he had no surgical history, no family history of cancer, and no 
history of smoking or drinking. The routine blood tests were 
normal. A computed tomography scan revealed a solid mass in 
the right kidney, sized 6.1x5.6x8.2 cm (Fig. 1).

As there were no contraindications to surgery, the patient 
underwent radical right nephrectomy on June 15, 2015. The 
surgery was successful, and the size of excised kidney was 
8x13.5x6.5 cm. On pathological examination, a proportion 
of the tumor cells were arranged in nests and had a clear 
cytoplasm, whereas the remaining cells were arranged in a 
papillary pattern and had eosinophilic cytoplasm (Fig. 2). The 
immunohistochmical (IHC) examination revealed that CD10 
and CK8/18 were negative and TFE3 was positive (Fig. 3A). 
FISH analysis revealed positive TFE3 translocation in the 
tumor cells (Fig. 3B).

After the surgery, the patient was treated with intravenous 
fluid therapy and pain relief medication. The patient had an 
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uneventful postoperative recovery and was discharged from 
the hospital after 2 weeks. However, he succumbed to cancer 
recurrence 1 year later.

Discussion

Xp11.2 translocation RCC with TFE3 gene fusion is a rare 
tumor, and adult Xp11.2 translocation RCC has a poorer 
prognosis compared with its pediatric counterpart. The aim 
of the present study was to report a rare case involving an 
elderly patient with Xp11.2 translocation RCC with TFE3 
gene fusion of the right kidney and review the relevant litera-
ture to help elucidate the characteristics of this rare type of 
cancer.

Xp11.2 RCC with TFE3 gene fusion has at least 5 fusion 
partners, including ASPL‑TFE3, PSF‑TFE3, CLTC‑TFE3, 
PRCC‑TFE3 and Nono‑TFE3, with the chromosomal rear-
rangements t(X;17)(p11.2;q25), t(X;1)(p11.2;p34), t(X;17)
(p11.2;q23), t(X;1)(p11.2;q21) and inv(X)(p11.2;q12), respec-
tively (10,11). Sidhar et al were the first to describe this rare 
cancer (12), and the World Health Organization recognized 
it as a distinct entity in 2004 (2). The different gene fusions 
may be associated with different clinical and morphological 
characteristics (13). As these translocations are located on the 
X chromosome, it would appear reasonable to expect gender 
differences in this rare cancer; however, there is a insufficient 
evidence to support this hypothesis.

Xp11.2 translocation RCC exhibits different morphological 
characteristics similar to clear‑cell RCC and papillary renal 
cancer  (14). The typical morphology includes nested or 
papillary architecture, with cells with voluminous, clear or 
eosinophilic cytoplasm.

The most common diagnostic method of Xp11.2 trans-
location RCC with TFE3 gene fusion is IHC assay using an 
antibody for the C‑terminal portion of TFE3  (15), as this 
cancer involves TFE3 protein overexpression. However, recent 

Figure 1. The computed tomography scan revealed a solid mass in the right 
kidney, sized 6.1x5.6x8.2 cm.

Figure 2. Some of the tumor cells were arranged in nests and had clear cytoplasm, whereas the others were arranged in papillary formations and their cyto-
plasm was eosinophilic. Hematoxylin and eosin staining; magnification, left panel x40 and right panel x200.

Figure 3. (A) The immunohistochemical examination revealed positivity for transcription factor E3 (TFE3). (B) fluorescent in situ hybridization analysis was 
positive for TFE3 translocation in the tumor cells.
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studies have reported that IHC for TFE3 is associated with 
a high rate of false‑positive results  (16). Thus, the genetic 
identification of this rare cancer using FISH is an important 
diagnostic method (7).

Xp11.2 translocation RCC mostly affects children, 
accounting for 20‑40% of pediatric RCCs and only 1‑1.6% 
of RCCs in adults (4,5). However, as the overall incidence of 
RCC has increased, the Xp11.2 translocation RCC in adults 
has become more common. It has been reported that Xp11.2 
translocation RCC in adult patients may be associated with 
advanced stage at diagnosis and an aggressive clinical course, 
with a poor prognosis (17). Srigley et al reported the adult 
patients have a mean survival of up to 2 years, whereas the mean 
survival in pediatric patients is 6.3 years (7). Furthermore, 
it has been reported that ~15% of the adult patients with 
Xp11.2 translocation RCC had a history of chemotherapy; 
thus, the occurrence of this cancer may be correlated with 
chemotherapy (7).

The treatment for Xp11.2 RCC varies; however, there has 
been no established effective treatment to date. The most 
common treatment of Xp11.2 RCC is similar to that for conven-
tional RCC. For localized Xp11.2 RCC with positive regional 
lymph nodes, surgery is the optimal treatment  (18). If the 
tumor is sized <7 cm, nephron‑sparing surgery is considered 
as a treatment option (19). Immunotherapy may be beneficial 
for patients who have hematogenous metastases, including 
multikinase inhibitors, interleukin‑2 and interferon‑α. Recent 
studies suggested that mammalian target of rapamycin inhibi-
tors may be effective for Xp11.2 translocation RCC (12,20). 
Moreover, targeted agents, such as sunitinib, sorafenib and 
everolimus, have also been applied (21).
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