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Abstract
Background: Renal cell carcinoma (RCC) associated with 
Xp11.2 translocation/TFE3 gene fusion (Xp11.2 RCC) is a 
rare subtype of RCC which is delineated as a distinct entity 
in the 2004 World Health Organization renal tumor classi-
fication.

Objective: To highlight a rare case, with few publications 
on the topic, in addition to providing scientific explanations 
about it.

Method: This is a case report of a 58-year-old white male 
with the diagnosis of renal clear cell carcinoma (RCC). The 
immunohistochemistry was performed and showed positivi-
ty for anti-CD10, vimentine and antibody TFE-3, correspon-
ded to Xp11.2 RCC. For the case report writing we perfor-
med a Fluorescence in situ hybridization (FISH) that was 
negative for the diagnosis of Xp11.2 RCC.

Results: Since the translocations lead to over expression of 
the TFE3 protein, immunohistochemical staining for TFE3 is 
widely used as a surrogate marker for the Xp11.2 transloca-
tions. However, recent studies have found that the positive 
predictive value of positive TFE3 staining for Xp11.2 RCC is 
very low as well as highly false positive results.

Conclusion: It´s recently know that TFE3 is an immunohi-
stochemical marker of metastasis and poor survival. That 
fact it´s an important explanation of the prognosis and fin-
dings of our case report and others published wrongly as 
Xp11.2 translocations. With this article we intend to bring 
that into evidence.
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Introduction
Renal cell carcinoma (RCC) associated with Xp11.2 

translocation/TFE3 gene fusion (Xp11.2 RCC) is a rare 
subtype of RCC which is delineated as a distinct enti-
ty in the 2004 World Health Organization renal tumor 
classification. Its morphology and clinical manifesta-
tions often overlap with those of conventional RCCs [1]. 
Children are more affected by this subtype than adults, 
accounts for 20-40% of pediatric RCC and 1-1.6% of RCC 
in adults [2]. The exact incidence of TFE3 translocation 
renal cell carcinoma among adults remains debatable 
but estimates range from 1 to 4% of all renal cell carci-
noma, with approximately 2500 new cases diagnosed 
every year [3-5].

A subset of patients might also develop transloca-
tion renal cell carcinoma after chemotherapy and/or 
treatment for neuroblastoma [6]. Although chemothe-
rapeutic agents have varying mechanisms of action, 
most cytotoxic agents cause DNA damage that might 
consequently initiate a repair process that in turn could 
facilitate a chromosomal translocation [1,2]. In adults, 
TFE3 translocation renal cell carcinoma is an aggressive 
tumor with overall survival similar to that of clear cell 
renal cell carcinoma [4,7,8]. The incidence of TFE3 RCC 
is higher in children than in adults; its prognosis is also 
better in children [1,9].

Clinically, patients with Xp11.2 translocation RCC are 
typically admitted to the hospital because of hematu-
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resis, abdominal pain, or an abdominal mass, and the 
presence of occupying lesions is confirmed using radio-
graphy, kidney color doppler ultrasonography, and CT. 
As this presentation is similar to that of common adult 
RCC subtypes such as conventional clear cell RCC and 
papillary RCC (PRCC), the frequency of Xp11.2 tran-
slocation RCCs in adults may be underestimated. One 
single-institution study subjected 433 adult patients to 
cytogenetics and TFE3 immunohistochemical analyses 
and found that Xp11.2 translocation RCCs accounted for 
1.6% of the cases [10]. With that in view Xp11.2 translo-
cation RCC should be considered when tumors exhibit 
a suspicious pattern [11]. But as shown by a systematic 
review and meta-analysis of observational studies, no 
significant differences were observed in the prognosis 
between children and adults, and between female and 
male [12] (Figure 1 and Figure 2).

Case Report: Methods and Results
This is a case report of a 58-year-old white male, pre-

viously healthy, which presented hematuria. The ma-
croscopy search, product of left nephrectomy, revealed 
a renal mass of 9.5 × 6.0 × 5.0 cm located on the middle 

third of the kidney with dissemination for the renal cor-
tex and peri-renal fat and renal sinus. With a total of 
60% of necrosis area. As a microscopy find analysis by 
immunohystochemistry was seen a micropapilar pattern 
characterized as stage 3 Fuhrman nuclear, in addiction 
a positivity for anti-CD10, vimentine and antibody TFE-
3, corresponded to Xp11.2 RCC. The results came to a 
diagnosis conclusion of renal clear cell carcinoma (RCC) 
with lymphnode metastasis, established as pT3N1MX. 
Three months later, the patient followed with dyspnea, 
in consequence a pleural biopsy was made and revealed 
malignant neoplasm confirmed as RCC metastasis. The 
patient passed away follow seven days, after presenting 
signs of ascites due to peritoneal carcinomatosis. For 
the case report writing it was performed Fluorescen-
ce in situ hybridization (FISH) that concluded negative 
for the diagnosis of Xp11.2 RCC (Figure 3).

Discussion
Xp11.2 RCC is a rare subtype of RCC which results 

from gene fusions between the transcription factor 
E3 (TFE3) gene and at least 5 fusion partners including 
ASPL-TFE3, PRCC-TFE3, PSF-TFE3, CLTC-TFE3, and Nono 
-TFE3 [13,14]. Due to the translocations lead to ove-
rexpression of TFE3 protein, detection of TFE3 protein 
by IHC assay is currently the most commonly used dia-
gnostic technique in clinical practice [10]. Gaillot-Du-
rand, et al. showed that nuclei stained with an intensity 
of ++ to +++ in IHC assay was necessary to suspect the 
diagnosis of Xp11.2 RCC [15]. However, recent studies 
have found that the positive predictive value of positive 
TFE3 staining for Xp11.2 RCC is very low as well as highly 
false positive results [16]. In that way, definite diagnosis 
of Xp11.2 RCC should be not only made by IHC assay 
but also by such strict criteria as FISH assay and other 
molecular biology [16].

So it´s know that Xp11 translocation renal cell carci-
noma is cytogenetically characterized by chromosomal 
translocations involving breakpoints in the TFE3 gene, 
which maps to the Xp11.2 locus. Histologically, a wide 

 

Figure 1: Microscopic appearance of renal cell carcinoma 
(RCC) with typical papillary architecture.

 

Figure 2: Microscopic appearance of renal cell carcinoma 
(RCC) with typical papillary architecture.

 

Figure 3: Immunohistochemistry shows immunopositivity 
for anti-CD10, vimentine and antibody TFE-3.
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nitinib, sorafenib, and everolimus may be effective and 
improve progression-free survival for Xp11.2 transloca-
tion/TFE3 gene fusion RCC [28]. However, more detai-
led information regarding treatment strategies are ne-
cessary [27]. Furthermore, based on the specific patho-
logical pathways involved in Xp11.2/TFE3 gene fusion, 
elaborate treatment strategies should be developed to 
improve the prognosis of these patients, owing to their 
molecular and genetic heterogeneity [21].

Sources of Support
We declare no financial support and no material sup-

port.

Conflict of Interest
All authors declare that there are no conflicts of inte-

rest. All authors had an equally contribution.

References
1. Bruder E, Passera O, Harms D, Leuschner I, Ladanyi M, 

et al. (2004) Morphologic and molecular characterization 
of renal cell carcinoma in children and young adults. Am J 
Surg Pathol 28: 1117-1132.

2. Kmetec A, Jeruc J (2014) Xp 11.2 translocation renal car-
cinoma in young adults; recently classified distinct subtype. 
Radiol Oncol 48: 197-202.

3. Argani P (2015) MiT family translocation renal cell carcino-
ma. Semin Diagn Pathol 32: 103-113.

4. Sukov WR, Hodge JC, Lohse CM, Leibovich BC, Thomp-
son RH, et al. (2012) TFE3 rearrangements in adult renal 
cell carcinoma: Clinical and pathologic features with outco-
me in a large series of consecutively treated patients. Am J 
Surg Pathol 36: 663-670.

5. Zhong M, DeAngelo P, Osborne L, Paniz-Mondolfi AE, Geller 
M, et al. (2012) Translocation renal cell carcinomas in adults: 
a single-institution experience. Am J Surg Pathol 36: 654-662.

6. Falzarano SM, McKenney JK, Montironi R, Eble JN, Osun-
koya AO, et al. (2016) Renal cell carcinoma occurring in 
patients with prior neuroblastoma: A heterogenous group 
of neoplasms. Am J Surg Pathol 40: 989-997.

7. Srigley JR, Delahunt B, Eble JN, Egevad L, Epstein JI, et 
al. (2013) The International Society of Urological Pathology 
(ISUP) Vancouver Classification of Renal Neoplasia. Am J 
Surg Pathol 37: 1469-1489.

8. Hora M, Urge T, Trávníček I, Ferda J, Chudacek Z, et al. 
(2014) MiT translocation renal cell carcinomas: Two sub-
groups of tumours with translocations involving 6p21 [t (6; 
11)] and Xp11.2 [t (X;1 or X or 17)]. Springerplus 3: 245.

9. Geller JI, Ehrlich PF, Cost NG, Khanna G, Mullen EA, et 
al. (2015) Characterization of adolescent and pediatric re-
nal cell carcinoma: A report from the Children’s Oncology 
Group study AREN03B2. Cancer 121: 2457-2464.

10. Komai Y, Fujiwara M, Fujii Y, Mukai H, Yonese J, et al. 
(2009) Adult Xp11 translocation renal cell carcinoma dia-
gnosed by cytogenetics and immunohistochemistry. Clin 
Cancer Res 15: 1170-1176.

11. Xu ZY, Wang JP, Zhang Y, Wu SW, Ma L, et al. (2019) 
“Xp11.2 translocation/TFE3 gene fusion renal cell carcino-
ma with a micropapillary pattern: Cases report and litera-
ture review”. American Journal of Translational Research 
11: 327-339.

spectrum of morphology has been described in these 
tumors, emphasizing the need to consider these carci-
nomas in the differential diagnosis of unusual renal cell 
carcinomas occurring in either children or adults [3]. 
Strong nuclear TFE3 immunohistochemical expression 
is a reasonably sensitive and specific marker for Xp11 
translocation renal cell carcinoma [17]. However, fluo-
rescence in situ hybridization (FISH) assays have been 
demonstrated to be more reliable [18].

The gross features of Xp11.2 translocation RCC are si-
milar to those of conventional clear cell RCC. Macrosco-
pically, the cut surfaces of the tumors are greyish-yel-
low in color and exhibit hemorrhaging and necrosis. 
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globules, and a more nested structure [19].

Conclusion
Because of the rarity of Xp11.2 translocation RCCs, 

the prognosis and outcome in these patients are not 
fully understood. In addition, for the same reasons, 
there is currently no standard treatment strategy for 
this malignancy [20]. In contrast to conventional RCC, 
the appropriate treatment strategies for Xp11 translo-
cation RCC remain unclear, because the natural cour-
se of this tumor is not yet fully understood. However, 
there is a general agreement that Xp11 translocation 
RCC is associated with a high malignant potential and 
poor prognosis [21]. The treatment results of patients 
with Xp11 translocation RCCs have been previously re-
ported [22-24]. However, although various treatments 
have been applied, no effective treatment has yet been 
established. In short, adequate prolongation of survival 
by cytotoxic chemotherapy, radiation, and/or immu-
notherapy has never been accomplished. Moreover, 
there is one previous report of over expression of pho-
sphorylated S6, a marker of elevated mammalian target 
of rapamycin (mTOR) pathway activation, and increased 
levels of stable HIF1α in Xp11.2 translocation RCC [25]. 
Furthermore, Xp11.2 translocation/TFE3 gene fusion 
has been reported to up regulate the mesenchymal-epi-
thelial transition tyrosine kinase receptor, consequently 
leading to the activation of the phosphatidylinositol-3 
kinase and mTOR pathways [26,27]. Considering these 
reports, it has been suggested that mTOR inhibitors may 
be effective for Xp11.2 translocation RCC. Moreover, it 
has been speculated that targeted agents such as su-
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