Int J Clin Exp Pathol 2013;6(11):2585-2590
www.ijcep.com /ISSN:1936-2625/1JCEP1309007

Case Report

A case of bilateral renal cell carcinoma associated
with long-term dialysis showing false-positive
immunoreactivity for TFE3 as Xp11

translocation renal cell carcinoma
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Abstract: Renal carcinomas associated with Xp11.2 translocations/transcription factor 3 (TFE3) gene fusion (Xp11
translocation RCC) are a rare subtype of renal cell carcinoma. A middle-aged Japanese man, who had a medical
history of dialysis for more than 12 years, had bilateral renal cancers with a background of acquired cystic disease
of the kidney and remarkable deposition of calcium oxalate in the tumorous area. The right renal tumor showed
papillary architecture of clear cells with diffuse and strong immunoreactivity for TFE3 and focal and weak positivity
for cathepsin K, suggesting a possibility of Xp11 translocation RCC. However, RT-PCR failed to detect any type of the
reported fusion genes involving TFE3. Thus, the sample was sent for a TFE3 break-apart FISH assay in a renal tumor
consultation service, which reported no evidence of TFE3 gene rearrangement. The right renal tumor was finally di-
agnosed as papillary renal cell carcinoma with cystic change. We report here a case of bilateral renal cell carcinoma
in a patient undergoing long-term dialysis, which showed false-positive immunoreactivity for TFE3 immunostaining.
Titration of TFE3 immunohistochemical staining (IHC) should be performed and cross-referenced with the FISH or

RT-PCR results to avoid the misinterpretation of TFE3 IHC results.
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Introduction

Renal carcinomas associated with Xp11.2
translocations/transcription factor 3 (TFE3)
gene fusion (Xpll translocation RCC) are a
rare subtype of renal cell carcinomas [1-4]. This
tumor is caused by several different transloca-
tions involving chromosome Xp11.2, resulting
in various types of gene fusions involving TFE3
[3-5].

This tumor occurs predominantly in children
and young adults and sometimes in older
adults [2-5]. Although the prognosis of this
tumor is usually good for younger patients, it
frequently metastasizes to lymph nodes, fol-
lowing a more aggressive clinical course in

older patients [5]. Therefore, it is important,
especially in cases involving elderly patients, to
distinguish this tumor from other subtypes of
renal cell carcinomas. However, the diagnosis is
sometimes confusing as to whether this tumor
is atrue Xp11 translocation RCC or not, because
the immunohistochemical staining (IHC) for
TFE3 sometimes shows a false-positive result
when an overly sensitive assay is performed or
when the titration of TFE3 IHC is not enough. It
can often result in enhanced detection of native
TFE3 protein by IHC, because TFE3 is ubiqui-
tously detected lightly in normal cells. We report
a case of bilateral renal cell carcinoma in a
patient undergoing long-term dialysis, which
showed false-positive immunoreactivity for
TFE3 IHC. We avoided the misdiagnosis of this
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Figure 1. Grossly, right kidney tumor showed yellowish papillary lesion with hemorrhage in multiple cysts (A). Left
renal tumor was located at the lower pole and is consisted of yellow-colored solid part in a multicystic lesion (B).

case by using a TFE3 break-apart FISH assay in
a renal tumor consultation service [6].

Case report
Clinical history

A 50-year-old Japanese man was admitted to
our hospital because of right lateral abdominal
pain. He had a medical history of dialysis for
more than 12 years (5 years of hemodialysis, 7
years of peritoneal dialysis) owing to chronic
renal failure from kidney disease of unknown
origin. Abdominal computed tomography dem-
onstrated a left renal tumor in the lower pole
and a cystic tumor with a solid part in the lower
pole of the right kidney. Distant metastasis was
not suspected by general screening. Bilateral
nephrectomy was performed under the clinical
diagnosis of bilateral renal cancer.

Pathological findings

Grossly, the right kidney tumor showed a yel-
lowish papillary lesion with hemorrhage in mul-
tiple cysts (Figure 1A). The left renal tumor was
located at the lower pole and consisted of a yel-
low solid part in a multicystic lesion (Figure 1B).
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Microscopically, left renal tumor cells had clear
cytoplasm and round to oval nuclei. The cyst
wall was lined by clear tumor cells (Figure 2A),
and the solid tumor component was surround-
ed by those cystic parts (Figure 2B). Several
calcium oxalate deposits were observed within
the tumor. The tumor of the right kidney was
composed of cystic architectures lined with
tumor cells. The tumor cells were mixture of
large eosinophilic cells and smaller columnar
clear cells. The former possessed hyperchro-
matic large nuclei, whereas the later small pyk-
notic nuclei. Focally, the tumor formed a papil-
lary architecture (Figure 2C), and oxalate
crystals were scattered in the tumor (Figure
2D). Psammomatous calcifications were not
observed throughout the tumor. Eosinophilic
tumor cells had middle-sized and prominent
nucleoli (Fuhrman grade 3). The background of
the nontumorous area of both kidneys showed
acquired cystic disease of the kidney (ACDK).

Immunohistochemical study
Accurate diagnosis of Xpl11 translocation RCC

requires detection of a diffuse and strong
nuclear immunoreactivity for TFE3 [7]. Immu-

Int J Clin Exp Pathol 2013;6(11):2585-2590



TFE3-false positive renal cell carcinoma

Figure 2. A and B: Hematoxylin and eosin staining showing left renal cyst walls lined by clear tumor cells, with focal
papillary projection into the lumen (A) and the solid part of the tumor (B). C: Right renal tumor showing papillary
formation within the cyst. D: Numerous calcium oxalate deposits in the fibrovascular cores of the tumor.

nohistochemical staining for TFE3 was per-
formed on bilateral renal cancer. First, slides
were deparaffinized and hydrated, and then
sections were autoclaved in 10 mmol/L citrate
buffer (pH 6.0). After protein blocking (15 min)
and peroxide blocking (30 min), the slides were
incubated overnight at 4°C using goat poly-
clonal antihuman TFE3 (sc-5958, dilution
1:200; Santa Cruz Biotechnology, Santa Cruz,
CA), followed by secondary antibody incubation
with biotinylated rabbit anti-goat antibody
(1:500; Vector Laboratories, Burlingame, CA)
for 10 min. The streptavidin-biotin-peroxidase
complex technique and 3,3-diaminobenzidine
as the chromogen substrate were used for IHC.
The slide was counterstained with hematoxylin,
dehydrated, and cover-slipped.

An overly sensitive assay can result in enhanced
detection of native TFE3 protein by IHC, as
TFE3 is ubiquitously expressed in human tissue
[7]. We used a case of alveolar soft part sarco-
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ma as a positive control and a case of clear cell
RCC as a negative control to prevent a false-
positive reaction, as previously described [4].

Immunohistochemically, right renal tumor cells
were diffusely and strongly positive for TFE3
(Figure 3A) and focally and weakly positive for
cathepsin K (Figure 3B). The left renal tumor
showed negative immunoreactivity for TFE3
and cathepsin K.

RNA extraction and RT-PCR

Based on the IHC findings, Xp11 translocation
RCC was suspected and RT-PCR was performed
to detect any of the reported fusion genes
involving TFE3. RNA extraction from paraffin-
embedded tissue was performed as previously
described [8]. Primer sequences used in this
study were also described previously [9]. After
PCR, an aliquot of the PCR product was electro-
phoresed on a 2% agarose gel and stained with
ethidium bromide. As a result, RT-PCR analysis
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Figure 3. A and B: Immunohistochemical staining of TFE3 (A) and cathepsin K (B) on the right renal tumor. A: Diffuse
strong nuclear immunoreactivity for TFE3. B: Focal weak cytoplasmic immunoreactivity for cathepsin K.

failed to detect any of the reported fusion
genes involving TFE3 in this tumor.

TFE3 FISH analysis

Because RT-PCR failed to detect any type of the
reported fusion genes involving TFE3, despite
the histological feature mimicking Xp11 trans-
location RCC together with IHC findings of dif-
fuse strong immunoreactivity for TFE3 and
focal weak positivity for cathepsin K, a TFE3
break-apart FISH assay was performed. FISH
analysis of TFE3 fusion status was done from
paraffin-embedded tissues as described earli-
er [10]. Serial 5 ym unstained sections were
cut from each paraffin block and subjected to a
split FISH (“break-apart”) assay with telomeric
probes (indocarbocyanine, Cy3) and centro-
meric probes (fluorescein isothiocyanate, FITC)
of TFE3 to determine if a TFE3 gene rearrange-
ment was present. Here, the normal result is a
combination (red and green) signal, whereas a
TFE3 fusion results in a split signal. This assay
has proven to be highly sensitive and specific
for neoplasms harboring TFE3 gene fusion.
FISH showed no evidence of TFE3 gene rear-
rangement for bilateral tumors. Although the
classification of dialysis-associated RCC has
not yet been fully established, the tumor should
be considered as a mixed type of clear cell pap-
illary and ACD-associated RCC [11].

Discussion
Xpl1 translocation RCC in older adults is rare,

but if it occurs, it frequently metastasizes to
lymph nodes with a poor prognosis [5].
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Therefore, it is important and necessary to
diagnose correctly.

Only 1 case of Xp11 translocation RCC related
to dialysis has been reported previously,
although Xp11 translocation was not confirmed
by either RT-PCR or FISH in the patient in this
case [10], who had only a 5-year history of dialy-
sis, and there was no intratumoral oxalate
deposition. Conversely, the patient in our study
had a medical history of dialysis for more than
12 years, and his bilateral kidneys showed
ACKD with multifocal tumors and calcium oxa-
late deposition in both tumors. Retrospective
review of our case raised a few histopathologi-
cal points that are not in line with the Xpl11
translocation RCC. First, the papillary architec-
ture, which has been described as a distinctive
feature for Xp11 translocation RCC, was quite
focal, and second, psammomatous calcifica-
tions, reported to be observed in half of the
cases, were not observed [5]. As previously
described, conventional clear cell renal cell car-
cinoma is the most common histological type in
patients undergoing dialysis for less than 10
years, whereas acquired cystic disease-associ-
ated renal cell carcinoma is predominant in
those undergoing dialysis for more than 10
years [12]. In previous reports, renal cell carci-
noma arising in patients with end-stage kidney
disease often showed multifocal [11], cystic
degeneration [13] and intratumoral oxalate
deposition [11], in line with our case. The histol-
ogy of our case was consistent with bilateral
renal cell carcinoma arising in a patient with
end-stage kidney disease with the background
of ACDK.
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Fusions involving TFE3 constantly lead to over-
expression of fusion protein, compared to
native TFE3, and strong nuclear staining for
TFE3 is shown to be a sensitive marker for
Xpl1 translocation RCC. However, a subset of
the usual type of RCC may lead to the TFE3
activation through TFE3 amplification [14]. It
has been demonstrated that TFE3 IHC often
shows a false-positive result due to the detec-
tion of native TFE3 protein, as the TFE3 is ubig-
uitously distributed in the normal human tissue
[6]. It is shown that immunohistochemical tech-
niques such as excessive antigen retrieval, high
antibody concentration, and excessive signal
amplification could lead to the false-positive
finding [7]. Furthermore, it has been demon-
strated that all 13 tumors with moderate or
strong TFE3 (n = 10) or cathepsin K (n = 7)
immunoreactivity were FISH-positive [15]. In
addition, it is noteworthy that none had positive
IHC but negative FISH results [15]. Taking these
findings into consideration, immunoreactivity
for TFE3 and cathepsin in our case seemed to
be a false-positive result, specifically detecting
native TFE3 protein with TFE3 IHC. In our IHC,
the concentration of TFE3 antibody seemed to
be higher (1:200), and leading to the false posi-
tive result in this case, as it was originally
described as 1:600 [7].

We report here a case of renal cell carcinoma
associated with ACKD which is partially mas-
querading a Xp11 translocation RCC. This case
really emphasizes the importance of titrating
TFE3 IHC along with cross-referencing with the
FISH or RT-PCR results to avoid the misinterpre-
tation of TFE3 IHC results.
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