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Introduction

MiTF translocation tumors are a form of Renal Cell Carcino-
ma (RCC) that predominantly affect females and primarily mani-
fests in the child to adolescent age group, despite the rare na-
ture of RCC in childhood [1]. MiTF translocation RCC represents 
20-75% of childhood RCC cases, while only accounting for 1-4% 
of adult RCC [2]. Despite typically presenting at a later tumor 
stage, pediatric onset of MiTF translocation RCC demonstrate 
a better prognosis than with adult onset of this disease [1,3-5]. 
This form of RCC has only been recently recognized as a distinct 
form of RCC in 2004 and incorporated into the World Health 
Organization classification as of 2016 [2,6-8]. MiTF transloca-
tion RCC arises due to the chromosomal translocation of MiTF 
family of transcription factors, leading to the overexpression of 
abnormal fusion proteins [2,7]. The two MiTF family transcrip-
tion factors implicated in translocation RCC are TFE3 and TFEB, 
located on Xp11.2 and 6p21, respectively [2,9].

Here, we examine the clinical, histologic, immunohistochem-
ical, and molecular features of MiTF translocation RCC. We re-
port a case of TFE3 over expression variant of MiTF transloca-
tion RCC in a 20-year-old male who presented with flank pain 
and gross hematuria and treated by robotic-assisted nephro-
ureterectomy without complications.

Case report

Patient history

A 20-year-old male with a family history of metastatic renal 
cell carcinoma presents to his primary care physician with right 
flank pain and gross hematuria. CT workup for nephrolithiasis 
revealed a renal mass measuring up to 4.9 X 3.5 cm in the right 
lower pole (Figure 1A,B). Follow-up MRI confirms a 3.1 X 3.4 X 
4.4 cm mass in the right lower pole that is concerning for ma-
lignancy (Figure 1C). CT-guided biopsy was performed which 
revealed clusters of spindle cells consisting of fibroblasts and 
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Figure 1: CT and MRI imaging reveal right lower pole mass. (A,B) CT imaging demonstrate a mass on the lower pole of the right kidney (yellow 
arrows). (C) MRI imaging confirms the presence and location of the mass (yellow arrow).

smooth muscle cells with the presence of mature fat. Spindle 
cells were focally positive for smooth muscle actin, but negative 
for HMB-45 and MART-1. The patient underwent flexible cys-
toscopy which demonstrated no stones, lesions, or neoplasms 
in the bladder or ureters. Right retrograde pyeloureterogram 
showed no filling defects, strictures, or hydronephrosis. A large 
renal pelvis is visualized. The patient subsequently underwent 
right robotic-assisted nephroureterectomy and regional lymph 
node dissection. 

Gross examination

The renal specimen is designated “right kidney” and consists 
of a 13.2 X 7.8 X 6.3 cm radical nephrectomy specimen with a 
moderate amount of attached perinephric fat with a 2.3 cm in 
length and 0.4 cm in greatest diameter ureter, weighing 388.50 
g in its entirety. A 0.8 cm in length and 0.3 cm in greatest diam-
eter possible renal vein was identified which opened to reveal 
tan-pink, smooth vascular cut surfaces with no masses identi-
fied.

The specimen was bivalved through the hilum to reveal an 
11.4 X 8.2 X 6.7 cm kidney with red-brown, unremarkable renal 
parenchyma with mildly dilated calyces. The corticomedullary 
junction was well-defined and measured 0.6 cm and 0.7 cm, 
respectively. Within the inferior pole, there was a 4.7 X 4.3 X 
3.5 cm tan-white, firm, well-circumscribed, and partially (60%) 
necrotic mass that bulged into the perinephric fat. It remained 
confined to a possible capsule and remained 0.1 cm from the 
external surface. The mass bulged into the calyceal system but 
did not adhere to the urothelium. The scant amount of peri-
nephric fat was also uninvolved. The mass remained greater 
than 3.0 cm from the ureter and hilar vascular margins. Inde-
terminate origin of mass from urothelium versus renal paren-
chyma. The ureter and renal pelvis were tan-pink and smooth 
with no masses identified (Figure 2). 

Microscopic Examination

Specimen sections were initially stained via Hematoxylin and 
Eosin (H&E) (Figure 3A). Examination revealed renal parenchy-
ma with mild chronic inflammation. Renal mass was well de-
lineated from parenchyma and demonstrates a mixed papillary 
and solid nested growth with increased cytoplasmic clearing 
and prominent nucleoli. Coagulative necrosis is appreciated in 
about 60% of the mass. All examined lymph nodes were nega-
tive for malignancy.

Immunohistochemistry (IHC) labeling revealed positive 
staining for Alpha-Methylacyl-Coa Racesmase (AMACR), and 

Figure 2: Prominent mass on lower pole of right kidney on gross 
examination. Gross image of bivaled right renal specimen reveals 
a prominent tan-colored mass that is partially necrotic and hemor-
rhagic in lower pole of right kidney. 

strong diffuse nuclear labeling for Transcription Factor Bind-
ing to IGHM Enhancer 3 (TFE3) and Paired Box 8 (PAX8) (Figure 
3B-D). Tumor cells did not demonstrate any Cytokeratin 7 (CK7) 
labeling (Figure 3E). Additional stains for Succinate Dehydro-
genase (SDHB), integrase interactor 1 (INI-1), and Hepatocyte 
Nuclear Factor 1β (HNF-1) all stained positively (Figure 4A-C). 
Cytokeratin AE1 / AE3 demonstrated weak, focal staining while 
Human Melanoma Black-45 (HMB-45) and Carbonic Anhydrase 
IX (CAIX) were negative (Figure 4D-F). IHC labeling is summa-
rized in Table 1. Six months after surgery, renal function was 
roughly baseline and imaging studies showed no evidence of 
disease. The patient denied any symptoms. Eighteen months 
post-nephroureterectomy, the patient remains asymptomatic 
and presented with no signs of recurrence, progression, or me-
tastasis.

Discussion

MiTF translocation RCC is a rare and distinct variant of non-
clear cell carcinomas and are predominantly found in young 
patients. This form of RCC arises due to chromosomal trans-
location to create transcription factor fusion proteins which 
become over expressed. Translocation RCC is due to the over 
expression of MiTF family of transcription factors, consisting 
of TFE3, TFEB, TFC, and MiTF. The TFE3 transcription factor lo-
cated on chromosomal region Xp11.2 is most commonly over 
expressed, due to forming one of 15 possible TFE3 fusion genes 
that have been previously described [2,10]. Description of new 
TFE3 translocations are being added to a growing list of TFE3 
variants of MiTF translocation RCC, but majority of TFE3 gene 
fusion involves one of the ASPSCR1, PRCC, NONO, or SFPQ 
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Figure 3: H&E staining reveal tumor morphology. Representative 
images of (A) H&E stained renal specimen tissues and (B) diffuse 
positive “block” immunohistochemical labeling of AMACR, (C) 
strong diffuse nuclear labeling of TFE3 and (D) PAX8 but negative 
labeling of (E) CK7. All images are shown at 560X magnification.

Figure 4: Additional IHC labeling. Representative images of the re-
nal tumor demonstrating positive staining for (A) SDHB, (B) INI-1, 
and (C) NHF-1. (D) Labeling for AE1 / AE3 demonstrates weak, focal 
staining, while (E) HNB45 and (F) CAIX stain negatively. Images are 
shown at 560x magnification.

Stain Result

AE1/AE3 Weak, focal positive

AMACR Positive

CAIX Negative

CK7 Negative

HMB-45 Negative

HNF-1 Positive

INI-1 Positive

PAX8 Positive

SDH8 Positive

TFE3 Positive

Table 1: Images are shown at 560x magnification.

genes [11]. In addition to TFE3 transcription factor fusion pro-
tein over expression, the remainder of MiTF translocation RCC 
arise from theoverexpression of TFEB fusion proteins. These fu-
sion proteins with TFEB occurs due to a t(6;11) translocation, 
as opposed to Xp11.2 translocation in TFE3-mediated translo-
cation RCC [2]. TFEB translocation is less common compared to 
Xp11.2 TFE3 translocation and typically results in a less aggres-
sive disease course [2].

Tumor development in MiTF translocation RCC often occurs 
unnoticed. It may present insidiously as a painless abdominal 
mass or painless hematuria and are generally detected inci-
dentally upon abdominal imaging. As a result, patients may 
not present for evaluation until late in the clinical course at ad-
vanced tumor stages [12]. Gross examination of MiTF transloca-
tion RCC generally reveal a well circumscribed tan-yellow col-
ored mass with or without a pseudo capsule, and are commonly 
necrotic and hemorrhagic [1].

Microscopically, MiTF translocation RCC can develop a mixed 
papillary, solid, and alveolar growth pattern. Furthermore, tu-
mor cells are enlarged with voluminous cytoplasm, distinct cell 
borders, and have a clear or eosinophilic appearance. Hyalin 
nodules and psammoma bodies are seen in ASPSCR1-TFE3 car-
cinomas [13]. Due to their variable histological presentations, 
translocation RCC can resemble other forms of RCCs such as 
clear cell RCC, multilocular cystic RCC, urothelial carcinoma, col-
lecting duct carcinoma, mucinous tubular carcinoma, or epithe-
lioid angiomyolipoma [2,12]. While Fluorescent In Situ Hybrid-
ization (FISH) analysis is the current gold standard to identify 
Xp11.2 translocation [2,14], immunohistochemistry labeling for 
TFE3 can also be utilized as a marker for translocation RCC. Al-
though TFE3 is normally constitutively expressed in tissue, it is 
expressed at a low level undetectable on IHC [12,15]. Therefore, 
TFE3 staining is observable via IHC only when overexpressed, 
conferring a strong nuclear stain. Translocation RCC also stains 
positively for PAX2, PAX8 and is generally positive for CD10, ca-
thepsin-K and AMACR [13,16]. Vimentin, cytokeratin, and Epi-
thelial Membrane Antigen (EMA) are typically under expressed, 
and TFEB (in TFE3 variant MiTF translocation RCC) and cytokera-
tin 7 stain negatively [12].

Data supports initial treatment of translocation RCCs with a 
VEGFR inhibitor such as sunitinib, and a potential therapeutic 
benefit in utilizing immune checkpoint inhibitors, but further 
study is warranted [17]. Alternatively, surgical intervention with 
partial nephrectomy is also an effective treatment [18].

Conclusions

In the present case, the patient experienced right flank 
pain and gross hematuria which prompted a workup for kid-
ney stones, thereby incidentally revealing an intrarenal mass. 
Patient underwent robotic-assisted nephroureterectomy of the 
right kidney to remove the mass which was subsequently diag-
nosed as MiTF / TF3 family translocation RCC. Surgical removal 
resulted in resolution of patient’s symptoms without any signs 
of abdominopelvic metastatic disease or lymphadenopathy two 
years post nephrectomy.

While surgical resection is effective for removal of tumor 
mass, additional studies are warranted in the examination and 
development of targeted treatments to avoid nephrectomies 
that partially remove non-affected tissue.
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