
Annals of Diagnostic Pathology 18 (2014) 351–357

Contents lists available at ScienceDirect

Annals of Diagnostic Pathology
Aggressive and nonaggressive translocation t(6;11) renal cell carcinoma:

comparative study of 6 cases and review of the literature
Kvetoslava Peckova, MD a, Tomas Vanecek, PhD a, Petr Martinek, MSc a, Dominic Spagnolo, MD b,
Naoto Kuroda, MD c, Matteo Brunelli, MD, PhD d, Semir Vranic, MD, PhD e, Slavisa Djuricic, MD, PhD f,
Pavla Rotterova, MD, PhD a, Ondrej Daum, MD, PhD a, Bohuslava Kokoskova, MD a, Pavla Vesela, MD a,
Kristyna Pivovarcikova, MD a, Kevin Bauleth, MD a, Magdalena Dubova, MD a, Kristyna Kalusova, MD g,
Milan Hora, MD, PhD g, Michal Michal, MD a, Ondrej Hes, MD, PhD a,h,⁎
a Department of Pathology, Faculty of Medicine, University Hospital Plzeň, Charles University, Pilsen, Czech Republic
b Department of Pathology, PathWest Laboratory Medicine WA, Nedlands, Australia
c Department of Diagnostic Pathology, Kochi Red Cross Hospital, Kochi, Japan
d Department of Pathology and Diagnostic, University of Verona, Verona, Italy
e Department of Pathology, Clinical Center of the University of Sarajevo, Sarajevo, Bosnia and Herzegovina
f Department of Pathology, Mother and Child Health Institute of Serbia, Belgrade, Serbia
g Department of Urology, Faculty of Medicine in Plzeň, Charles University in Prague, Pilsen, Czech Republic
h Biomedical Centre, Faculty of Medicine in Plzen, Charles University in Prague, Pilsen, Czech Republic

a b s t r a c ta r t i c l e i n f o
⁎ Corresponding author. Department of Pathology,
University Hospital Plzeň, Charles University, Alej Svo
Republic. Tel.: +420 377104643; fax: +420 37710465

E-mail address: hes@medima.cz (O. Hes).

http://dx.doi.org/10.1016/j.anndiagpath.2014.10.002
1092-9134/© 2014 Elsevier Inc. All rights reserved.
Keywords:

Kidney
Translocation renal cell carcinoma
t(6;11)
Aggressive
Nonaggressive
Immunohistochemistry
Molecular biology
t(6;11) renal cell carcinoma (RCC)has been recognized as a rare andmostly nonaggressive tumor (NAT). The criteria
for distinguishing aggressive tumors (AT) fromNATs are notwell established. A total of 6 caseswere selected for the
study. Five cases of t(6;11) RCCs behaved nonaggressively, and 1 was carcinoma with aggressive behavior. The tu-
mors were analyzed morphologically using immunohistochemistry and by molecular-genetic methods. The speci-
men of aggressive t(6;11) RCC was from a 77-year-old woman who died of the disease 2.5 months after
diagnosis. The specimens of nonaggressive t(6;11) RCCswere from3women and 2menwhose ages range between
15 and 54 years. Follow-upwas available in all cases (2.5months-8 years). The tumor size ranged from3 to 14 cm in
nonaggressive t(6;11) RCC. In the aggressive carcinoma, the tumor size was 12 cm. All tumors (6/6) were well
circumscribed. Aggressive t(6;11) RCCwas widely necrotic. Six (100%) of 6 all tumors displayed a solid/alveolar ar-
chitecture with occasional tubules and pseudorosettes. Pseudopapillary formations lined by bizarre polymorphic
cells were found focally in the aggressive t(6;11) RCC case. Mitoses, though rare, were found as well. All cases (AT
and NAT) were positive for HMB-45, Melan-A, Cathepsin K, and cytokeratins. CD117 positivity was seen in 4 of 5
NATs, as well as in the primary and metastatic lesions of the AT. mTOR was positive in 2 of 5 NATs and vimentin
in 4 of 5 NATs. Vimentin was negative in the primary lesion of the AT, as well as in the metastasis found in the ad-
renal gland. Translocation t(6;11)(Alpha-TFEB) or TFEB breakwas detected in 4 of 5NATs and in theAT case. Aggres-
sive tumor showed amplification of TFEB locus. Losses of part of chromosome1 and chromosome22were found in 1
of 5 NATs and in the AT. Conclusions: (1) Aggressive t(6;11) RCCs generally occur in the older population in com-
parison with their indolent counterparts. (2) In regard to the histologic findings in ATs, 3 of 5 so far published
cases were morphologically not typical for t(6;11) RCC. Of the 3 cases, 2 cases lacked a small cell component and
1 closelymimicked clear cell–type RCC. (3) Necroseswere only present in aggressive t(6;11) RCC. (4) Amplification
of TFEB locus was also found only in the aggressive t(6;11) RCC.
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1. Introduction

t(6;11) translocation renal cell carcinoma (t(6;11) (TRCC) has been
recognized as a new entity by the International Society of Urological
Pathology 2012 conference and has subsequently been considered as
a part of MiT family translocation carcinomas [1]. Regrouping TFEB
and TFE3 translocation carcinomas together under the category of
“MiTF/TFE family translocation carcinomas” was first suggested by
Argani and Ladanyi [2–4], because the reason for regrouping of
t(6;11) RCC and Xp11 TRCCs was similar morphologic, immunohisto-
chemical, and molecular-genetic features. Translocation involving
TFEB and TFE3 induces the overexpression of these proteins and can
be specifically identified by immunohistochemistry, where nuclear
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Table 1
Main clinicopathologic data

Case Age (y) Sex Size (cm) Clinical manifestation Follow-up

1 22 M 3 Incidental finding 8 y AW, then LE
2 24 F 14 Palpable mass 3 y AW, then LE
3 20 F 9.5 Incidental finding 5 y AW, than LE
4 54 F 7 Increasing pain right hip

(nephrectomy)
AW 3 y after dg, then LE

5 15 M 10 Palpable mass AW 1 y
6 77 F 12 Increased back pain,

renal colic
DOD 2.5 mo after dg

Abbreviations: M, male; F, female; AW, alive and well; LE, lost of evidence; DOD, dead of
disease; dg, diagnosis.
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labeling for TFEB is specific to t(6;11) RCC and nuclear positivity of TFE3
is specific to Xp11.2 translocations. However, recent articles have
shown the limited reliability of immunohistochemical evaluation of
TFE3 protein [5].

Together with the TFEB and TFE3, MiT family also involves MITF and
TFEC, all of which have overlapping transcriptional activities [6]. The
variations of the clinicopathologic spectrum of these tumors have yet to
be determined. Contrary to the Xp11.2 TRCCs, where aggressive clinical
behavior has frequently been documented, the t(6;11) TRCC presented
mostly with a nonaggressive clinical course, thus having come to be
considered as indolent, usually low-stage and low-grade tumors [7–9].

Up to date, 49 cases of t(6;11) TRCChave been reported,mostwithout
signs of aggressive behavior. [5,10,11]. Only 4 cases with aggressive
behavior have been reported thus far (8%) [11–14].

In our study, we have compared 5 nonaggressive tumors (NAT)with
1 previously unreported aggressive metastazing tumor (AT), using the
morphology, immunohistochemistry, and molecular-genetic examina-
tions. Extensive research of the literature written in English has been
undertaken to elucidate all known facts about aggressive t(6;11) TRCC
that have been described so far.

2. Materials and methods

Out of 17 700 renal tumors and tumor-like lesions in the institutional
and consultation files of Sikl's Department of Pathology, Charles Univer-
sity, Plzen, Czech Republic, 6 cases of t(6;11) RCC were identified. Four
cases have been reported [15,16], and 2 new unpublished cases (includ-
ing 1 aggressive metastazing case) have been added. The tissues were
fixed in neutral formalin and embedded in paraffin and were cut into 4
to 5 μm thin sections and stained with hematoxylin and eosin.

2.1. Immunohistochemistry

The immunohistochemical study was performed using a Ventana
Benchmark XT automated stainer (Ventana Medical System, Inc, Tucson,
Arizona) on formalin-fixed, paraffin-embedded tissue. The following
primary antibodies were used: cytokeratins (CAM 5,2, monoclonal,
1:200; Becton-Dickinson, San Jose, California), AE1-AE3 (monoclonal,
1:1000; BioGenex, SanRamon, California), CD10 (56C6, 1:20; Novocastra,
Burlingame, California), c-kit (CD 117, polyclonal, RTU; DakoCytomation,
Glostrup, Denmark), racemase/AMACR (P504S, monoclonal, 1:50; Zeta,
Sierra Madre, California), vimentin (D9, monoclonal, 1:1000;
NeoMarkers, Westinghouse, California), anti-melanosome (HMB45,
monoclonal, 1:200; DakoCytomation), PAX8 (polyclonal, 1:25; Cell
Marque, Rocklin, California), cathepsin K (3F9, monoclonal, 1:100;
Abcam, Cambridge, UK), S100 (polyclonal, 1:400; DakoCytomation),
Melan-A (A103,monoclonal, RTU; DakoCytomation), TFE3 (monoclonal,
MRQ-37, RTU; Cell Marque), tyrosinase (polyclonal, 1:100; NeoMarkers,
Westinghouse, Fremont California), mTor (monoclonal, Ser 2448, 49F9,
1:50; Cell Signaling, Danvers, Massachusetts). The primary antibodies
were visualized using the supersensitive streptavidin-biotin-peroxidase
complex (BioGenex). Appropriate positive controls were used.

2.2. Molecular-genetic study

Detection of Alpha-TFEB genomic junction, Alpha-TFEB fusion
transcript, and chromosomal numerical changes was performed by
polymerase chain reaction (PCR; case 2), reverse transcriptase PCR
(cases 2 and 6), and array comparative genomic hybridization (aCGH)
(case 2), respectively. All these methods were described in Petersson
et al [15]. Fluorescence in situ hybridization (FISH) analysis was per-
formed in cases 1, 3, 4, 5, and 6 using break apart probe TFEB ba
(6p21) consisting of BAC probes RP11-328M4 a RP11-533O20
(BlueGnome, Cambridge, UK). In cases 5 and 6, FISH analysis of chro-
mosomal loci 1p36 and 22q was performed using probes 1p36/1q25
and LSI 22BCR (VYSIS/Abbott Molecular, Des Plaines, Illinois). The
tumor areas of the specimens were examined with an Olympus
BX51 fluorescencemicroscope using a ×100 objective and filter sets Tri-
ple Band Pass (DAPI/Spectrum Green/Spectrum Orange) and Single
Band Pass (SpectrumGreen, Orange, and Aqua). Scoringwas performed
by counting the number offluorescent signals in 100 randomly selected,
nonoverlapping tumor cell nuclei. The slide was independently enu-
merated by 2 observers (P.M. and T.V.). Cutoff values for monosomy
were set at 35% and 37% for 1p36 and 22q probes, respectively, and
for polysomy at 10% for both probes. Cutoff for TFEB ba probe was set
at 10%.

3. Results

3.1. Clinical features

The basic clinicopathologic data are summarized in Table 1. Cases 1
to 4 have been already reported [15,16]. In brief, the patients were
4 women and 2 men (all Caucasian) with age ranging from 15 to 77
years (mean, 35.3 years; median, 23 years). Follow-up was available
for all patients (ranging from 2.5 months to 8 years; mean, 3.37; medi-
an, 3 years). Clinical data from the 2 new patients were as follows:

Case 5: a 15-year-old boy was referred to the hospital because of a
palpable painless swelling of the abdomen. No hematuria was detected.
Radical nephrectomy was performed; no adjuvant oncologic treatment
was administered.

Case 6: tumor was found in a 77-year-old women. The patient
complained of increasing back pain and renal colic. Computed tomo-
graphic (CT) scan revealed a tumor of the left kidney measuring 16.5 ×
12.3 × 16.7 cm. The patient died of disease 2.5 months after diagno-
sis with metastases to ipsilateral adrenal gland (histologically con-
firmed) and lung (determined using CT and positron emission
tomography/CT scanning).

3.2. Pathological findings

3.2.1. Gross pathology
Nonaggressive tumors were well circumscribed, largely encapsulated,

and displayed gray to tan cut surface with focal hemorrhage. Focal cystic
change was present in 1 case. There were no grossly visible foci of necro-
sis. Tumor size ranged from 3 to 14 cm (median, 5 cm). In all cases, the
tumors were confined to the kidney. Hence, there was no infiltration of
the perirenal or sinusoidal fat, neither was there renal vein invasion.

Aggressive tumor was partially encapsulated, well circumscribed
with voluminous, mostly centrally located hemorrhagic necrosis. Cut
surface was brown. Tumor measured 12 × 11.5 × 9 cm (Fig. 1).

3.2.2. Morphology

3.2.2.1. Cases 1 to 5 (NATs).On lowpower, all tumors displayed a solid or
solid/alveolar architecture. The tumors were mostly surrounded by a
fibrous pseudocapsule. Although only focally, groups of entrapped



Table 2
Results of immunohistochemical examinations: nonaggressive cases

Case HMB45 Melan-A TFE3 CD10 CD117 Tyros mTor CAM 5.2 AE1/AE3 Cath Vim PAX8 MIB1

1 +++ ++ − + ++ + − Foc ++ − +++ + − 1-2/hpf
2 +++ ++ − Foc + ++ Foc + Foc+ ++ ++ +++ + Foc weak+ 1-2/hpf
3 +++ − − Foc + − + − Foc+ Foc+ − +++ + ++ 0-1/hpf
4 ++ focal ++ − 0 Foc ++ Not done − − − +++ Not done Foc + 0-1/hpf
5 +++ +++ − Foc ++ Foc ++ Foc+ − Foc ++ Foc ++ +++ + Foc ++ 5-8/hpf

Abbreviations: Cath, Cathepsin-K; MIB1, antibody against Ki-67 antigen; Tyros, tyrosinase; vim, vimentin; hpf, high-power field; foc, focal.
“+” = weak positivity; “++”= moderate positivity; “+++”= strong positivity; “−” = negative.
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tubules at the edge of the tumorwere found. Degenerative changeswere
noted in 2 of the 4 cases. Microscopic foci of necrosis and fibrosis were
seen in cases 1 and 2. All tumors contained areas with discohesive neo-
plastic cells. Some of these areas displayed tubulary architecture, where-
as other areas showed a more solid architecture. The pseudorosettes
were present in all tumors (Fig. 2). These pseudorosettes were formed
by smaller lymphocyte-like cells, grouped around collagenous spheres,
formed by basement membrane material. The small lymphocyte-like
cells had scanty cytoplasm and round nuclei (Fuhrman grade 1). The
pseudorosettes frequently contained areas with signet ring–like change
or conspicuous clear cell change. In some tumors (cases 1, 3, and 4),
the pseudorosettes were already apparent at low magnification. In case
2, the pseudorosettes were less apparent and discernible only at higher
magnification and after serial sectioning. In the same case, there were
long branching narrow tubules that were already very conspicuous at
low-power magnification. These tubules were rimmed by one row of
neoplastic cells with granular cytoplasm, having the nuclei aligned on
the basement membrane, thus giving these structures a resemblance to
glandular epithelium. Infrequently, areas with solid growth and moder-
ate atypia (corresponding to Fuhrman nucleolar grade 2 or rarely
3) were observed (Fig. 3). Most of the neoplastic cells had abundant eo-
sinophilic, slightly granular, and sometimes “feathery” cytoplasm. Popu-
lations of larger cells with voluminous clear to slightly eosinophilic
cytoplasm were present in all tumors. In 2 cases (cases 1 and 2), we
found areas with hyalinization formed by basal membrane material. Mi-
totic figureswere exceptionally rare in 1 case (case 2), and atypicalmito-
ses were absent. In addition to the above-described morphologic
characteristics, small foci withmorphologic features strongly resembling
another translocation associated renal tumor, the ASPL-TFE3 renal carci-
noma (Xp11.2 group), were detected in 1 case (case 2). In this area, al-
veolar and tubulopapillary structures were lined by large cells having
voluminous clear to slightly eosinophilic cytoplasm. The nuclei in
these areas were Fuhrman nucleolar grade 3.

3.2.2.2. Case 6 (AT). Tumor wasmostly solid to solid-alveolar, composed
of larger eosinophilic cells with the occasional presence of lymphocytes
in the interstitium (Fig. 4). Therewere voluminous necrotic and hemor-
rhagic areas. Occasionally, large tubules and pseudotubules were
scattered through tumorous mass. Cells were mostly voluminous,
weakly eosinophilic with “cloudy” appearance. Nuclei were of grade 2
and 3 according to Fuhrmannucleolar grade. Pseudorosetteswere locat-
ed mostly within large pseudotubules. Only few mitotic figures were
noted, no atypical mitoses were encountered. Foci of pseudopapillary
to papillary formations were rarely noted. Papillae were lined by large,
bizarre polymorphic cellswith Fuhrmannucleolar grade 3 and 4 (Fig. 5).
Table 3
Results of immunohistochemical examinations—aggressive case

HMB45 Melan-A TFE3 CD 10 CD 117 Tyros

Prim +++ +++ 0 ++ Foc ++ 0
Meta +++ +++ 0 Foc ++ Foc ++ 0

Abbreviations: Cath, Cathepsin-K; MIB1, antibody against Ki-67 antigen; Tyros, tyrosinase; Vi
gland; foc, focal.
“+” = weak positivity; “++”= moderate positivity; “+++”= strong positivity; “−” = neg
3.2.3. Immunohistochemistry

3.2.3.1. NATs (cases 1-5). The immunohistochemical findings of NATs
are summarized in Table 2. All of them were diffusely positive for
Cathepsin K, HMB-45 (Fig. 6A), and Melan-A. Vimentin was positive
in all cases, although positivity was weak. Expression of cytokeratins
CAM 5.2 and AE1-AE3 was variable (Fig. 6B). CD10 and tyrosinase
were weakly and focally positive in 4 of 5. Two of 5 cases were weakly
and focally immunoreactive for mTOR. Four of 5 NATs were positive
strongly but focally for CD117. PAX8 immunoreactive pattern was var-
iablewith negative (1/5) tomoderate positive staining (1/5).Mostly tu-
mors were focally positive (3/5). There was no diffuse expression of
TFE3 in any of the tumors.

3.2.3.2. AT (case 6). The complete results of immunohistochemical
examinations of primary aggressive t(6;11) RCC and metastatic lesion
are summarized in Table 3. Both showed a strong, diffuse immunoreac-
tivity for HMB-45, Melan-A, and Cathepsin-K. CAM 5.2 and CD10 were
moderately positive. CD117was positive in both primary andmetastatic
lesions. PAX8was focally positive in primary andmetastatic tumor. The
neoplastic cells did not express TFE3, tyrosinase, mTOR, AE1/AE3, and
vimentin in both primary and metastatic tumor.

3.3. Molecular-genetic findings

Results of molecular-genetic findings are summarized in Table 4.
TFEB gene rearrangement or Alpha-TFEB translocation was found in 5
of 6 cases. One was unanalyzable. In AT, TFEB gene break was accompa-
nied by its amplification. In 2 of 3 analyzed cases, including AT, loss of
1p36 and 22q was also detected.

4. Discussion

t(6;11) TRCC is recognizedmostly as a low-gradeNAT. This is in con-
trast to Xp11.2 TRCC. Most of Xp11.2 TRCCs are considered to be highly
aggressive, high-stage, and high-grade tumors [1,16].

There are nowell-established prognostic criteria predicting biological
behavior that are applicable for t(6;11) TRCC.

t(6;11) TRCC is usually described as neoplasm with a distinctive
biphasic pattern, comprising larger and smaller epithelioid cells, with
the latter often clustered around basement membrane material; how-
ever, the full spectrum of the morphologic appearances of the t(6;11)
TRCC is probably more variable [17–19]. The t(6;11) TRCCs express
Cathepsin K, HMB-45, Melan-A, and usually PAX8. Nuclear labeling for
TFEB protein by IHC is supposed to be a sensitive and specific assay for
mTor CAM 5.2 AE1/AE3 Cath Vim PAX8 MIB1

0 ++ 0 +++ − Foc + 0-5/hpf
0 ++ 0 +++ − Foc + 8-12/hpf

m, vimentin; hpf, high-power field; Prim, primary tumor; Meta, metastasis to suprarenal

ative.



Table 4
Molecular-genetic analysis

Case Numerical changes Translocation

aCGH or FISH (1p36 and
22q probes)

FISH TFEB
ba probe

RT-PCR
Alpha-TFEB

PCR
Alpha-TFEB

1 NP NA NP NP
2a Loss 1p35.1 to

p36.21 (aCGH)
NP Positive Positive

Loss 22q (aCGH)
3 NP Positive NP NP
4 NP Positive NP NP
5 Negative (FISH) Positive NP NP
6 Loss 1p36 (FISH) Positive

(amplification)
Positive NP

Loss 22q (FISH)

Abbreviations: RT, reverse transcriptase; NP, not performed; NA, not analyzable.
a Translocation t(X;17) (ASPL-TFE3) was analyzed in case 2 with negative result.

Fig. 2. In typical cases of nonaggressive cases, the pseudorosettes were formed by smaller
lymphocyte-like cells grouped around collagenous spherules.
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these neoplasms; however, there are many false-positive/negative
staining as a result of fixation, autolysis, and other steps related to the
tissue processing [5,20]. Furthermore, CD117 was found to be another
potential distinguishing marker between the t(6;11) TRCC and Xp11.2
TRCC. CD117 is usually positive in t(6;11) TRCC, but not positive in
most of Xp11.2 TRCCs [11]. In our series, one of the NATs was negative
for CD117. Generally, positivity for CD117 was moderate, but mostly
focal. In the AT, focal membranous positivity for CD117 was noted
both in the primary tumor and in metastasis. Immunoreactivity with
PAX8washighly variable (negative tomoderately positive) in our cases.

Fluorescence in situ hybridization assay for TFEB gene break or
PCR-based analysis for the presence of Alpha-TFEB fusion is currently
available even for paraffin-embedded material, which seems a more
robust technique than immunohistochemical examination [1,21].

t(6;11) TRCC has long been considered as NAT. Even so, the possible
late recurrence, similar to the behavior reported of Xp11.2 TRCC, and
metastatic potential have been observed. Up to date, 4 aggressive
cases of t(6;11) TRCC have been reported. The overview of 4 aggressive
t(6;11) TRCC described in the literature and summary of our new case is
outlined in Table 5[11,14].

The first case was described by Martignoni et al [12] in 2005. The
tumor was found in 42-year-old woman who presented with
paratracheal and pleural metastases 3 years after the surgery. However,
later the question was raised, whether this tumor was indeed t(6;11)
TRCC, Xp11.2 TRCC, or an unusual variant of TRCC with overlapping
features between Xp11.2 and t(6;11) TRCC (Dr. Guido Martignoni and
Dr. Matteo Brunelli's personal communication).

The second aggressive case of t(6;11) TRCC was reported by
Camparo et al [13] in 2008. The size of the tumor was 20 cm, and it
Fig. 1. Huge area of mostly centrally located necrosis was present on gross section of
aggressive case.
presented as an abdominal mass in a 36-year-old man who died after
3 months after the diagnosis with widespread metastatic disease.

Thirdmalignant t(6;11) TRCCwas described by Inamura et al [14] in
2012. A 37-year-old man had undergone a total nephrectomy in 1989.
Eight years later, he presented with lung and mediastinal lymph node
metastases. The renal tumor was originally diagnosed as clear cell–
type RCC. Subsequently, he underwent a lymph node dissection and
Fig. 3. Areas with solid growth andmoderate atypiawere observed both in nonaggressive
cases (A) and in aggressive cases (B).

image of Fig.�2
image of Fig.�3


Fig. 4. Pseudorosettes in aggressive case were less conspicuous comparing with typical
nonaggressive cases.

Fig. 6.All caseswere positive for HMB45 (A) and cytokeratins (CAM5.2 shown in case 2) (B)
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partial resection of the lung for the metastatic tumor measuring 4.5 cm.
Karyotyping of the tumor revealed a t(6;11) (p21.1;q12 ~ 13) chromo-
somal rearrangement, a characteristic of the t(6;11) TRCC. Thirty months
after second surgery, the patient died of multiple metastases to the lung
and bone.

The fourth case was described by Smith et al [11] in January 2014.
The tumor was found in a 34-year-old man. The patient developed rib
metastasis 8 years after resection of the primary tumor.

The fifth case (currently described case) differs clinically from
previously reported ATs mainly by age of the patient. The size of the
tumor was relatively large; however, substantially larger NATs have
been reported. Our patient died of disease 2.5 months after surgery.

Summarizing all available clinical data dealing with aggressive
t(6;11) RCC cases, a few mutual characteristics have been observed.
As regards clinicopathologic features, the aggressive t(6;11) TRCC
appears to affect older population (mean, 45.2 years; median, 37 years)
than nonaggressive cases (mean, 31.5 years; median, 30.5 years).
Previously described ATs metastasized into the pleura (case 1), lung
(cases 3 and 5), mediastinal lymph nodes (cases 1 and 3), bones (cases
3 and 4), and adrenal gland (case 5) (Fig. 7). The same 8-year interval be-
tween resection of the primary tumor and metastasis was observed in
cases 3 and 4 (Table 5).

Size of the ATs was bigger (mean, 11.67 cm; median, 20 cm) than
that of the NATs (mean, 7.43 cm; median, 4.75 cm).

Microscopic foci of necrosis were described in 1 nonaggressive case
only [13]; however, it is not possible to get more information about
Fig. 5. In aggressive case, itwaspossible tofind fociwithpapillary/pseudopapillary structures
composed of bizarre atypical cells. Fig. 7.Metastasis of t(6;11) RCC to the ipsilateral adrenal gland.
.

presence/absence of necrotic foci from the previous literature. Grossly
visible necrotic areas were present in 2 of 5 malignant tumors only.

Probably, the presence of grossly visible necrosis could be a possible
adverse prognostic factor in t(6;11) TRCC. Mitotic figures were observed
in 2 of 49NATs and in 1AT.However, presence/absence ofmitotic activity
has been seldommentioned in the literature.

image of Fig.�4
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image of Fig.�6
image of Fig.�7


Table 5
Overview of the aggressive cases in the literature and current case

Case Age (y) Size (cm) Necrosis Vimentin Mitoses Atypical mitoses TFEB rearrangement Meta

Case 1: Martignoni et al
Martignoni et al [12]

42 NA None + None None NP Paratracheal lymph nodes, pleura

Case 2: Camparo et al [13] 36 20 +
(5%)

+ Not known Not known NA Not known (deceased)

Case 3: Inamura et al [14] 37 NA Not known + Not known Not known + Lung, mediastinal lymph node, bone
Case 4: Smith et al [11] 34 3 Not known Not known Not known Not known + Rib
Case 5: currently described new case 77 12 +

(40%)
− + None + Adrenal gland and lung

Abbreviations: NP, not performed; NA, nonavailable; Meta, metastasis; y, years.
“+”= positive; “−”= negative.
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Histologically, 2 ATs (cases 2 and 4; Table 5) lacked a small cell
component. One AT (case 3; Table 5) showed features of unusual
morphology for t(6;11) TRCC and was initially diagnosed as clear cell–
type RCC. Morphology in the current aggressive case (case 5; Table 5)
was compatible with the usual features of t(6;11) TRCC; however,
some minor variations were noted (for further details, see the Results
section). Papillary and pseudopapillary formations lined by high-grade
cells were not described in any of NATs according to the literature.
However, similar focal architecture has been described in 1 NAT but
with low-grade neoplastic cells.

Aggressive tumor (case 5; Table 5) showed amplification of TFEB
locus. No information about copy number changes of TFEB loci is
mentioned in previous articles dealing AT; however, as this phenome-
non was found in our set only in AT, it could be a genetic hallmark of
aggressive t(6;11) RCC. Analysis of other ATs is, however, necessary to
confirm this hypothesis.

Translocation t(6;11) (Alpha-TFEB) or TFEB break was detected in
4 NATs and 1 AT.

Losses of part of chromosomes 1 and 22 were found in our AT.
However, identical findings were shown in nonaggressive case (case 2
in the original series) published previously [15]. Thus, chromosomal
aberration pattern does not seem to predict/rule out potential
aggressive behavior.

Regarding the histopathologic differential diagnosis, the morphology
and immunohistochemical pattern of t(6;11) TRCC could mimic Xp11.2
TRCC. The most distinctive histologic pattern of the Xp11 TRCC is
presence of both clear/eosinophilic cells, mostly papillary architec-
ture and, in some cases, abundant psammoma bodies. However,
Xp11.2 TRCCs can also produce pattern or unusual morphology
mimicking other types of RCCs [22]. The biphasic morphologic variant
with population of larger polygonal cells mixed with smaller cells clus-
tering around hyaline material has been already described in Xp11.2
TRRCC. Such cases can simulate t(6;11) TRCC. On the other hand, the t
(6;11) TRCC canmimic Xp11.2 TRCC as well [22]. The Xp11 TRCC is dis-
tinguished by chromosomal translocations with breakpoints involving
the TFE3, which maps to the Xp11.2 locus. Differential diagnosis be-
tween both basic types of translocation carcinomas is complicated in
difficult cases. Analysis of themorphology, togetherwith immunohisto-
chemical examination (TFE3, TFEB—if available, CD117, HMB-45, and
Melan-A), should be supported by the molecular-genetic analysis.

Another tumor, which should be ruled out during the differential
diagnostic process, is angiomyolipoma (AML), especially its epithelioid/
oncocytic variety. Both t(6;11) TRCC and AML are positive for HMB-45
and Melan-A. It is important to note that some AMLs, as well as t(6;11)
TRCC, may show only scattered HMB-45–positive cells. Angiomyolipoma
is frequently composed, at least in part, of voluminous cells with slightly
eosinophilic cloudy cytoplasm resembling in some aspects the neoplastic
cells in t(6;11) TRCC. Angiomyolipoma frequently contains lipocytes,
which are usually absent in t(6;11)-associated RCCs. Voluminous promi-
nent vascular structures characteristic for AML could be present/absent in
t(6;11) TRCC. Thus, it is not possible to use this morphologic feature for
differential diagnosis. Moreover, the epithelioid variant of AML lacks
usually lipocytic component (or it is inconspicuous), and vascular compo-
nent could be less prominent [23]. The so-called oncocytic variant of AML
is composed of large cells with voluminous eosinophilic cytoplasm
arranged in solid arrangements [1,24]. Again, in unusual challenging
cases, a good sampling is necessary and, in more difficult cases, analysis
of translocation and/or TFEB protein performed by molecular-genetic
techniques would be helpful.

5. Conclusions

We have compared all, to date reported, malignant cases of t(6;11)
translocation carcinomas with one another and have tried to find
some mutual features.

1. Aggressive t(6;11) RCCs generally occur in older population in
comparison with their indolent counterparts.

2. In regard to the histologic findings in ATs, 3 of 5 cases were morpho-
logically slightly different from nonaggressive t(6;11) RCC. Of the
3 cases, 2 cases lacked a small cell component and 1 closely
mimicked clear cell–type RCC.

3. Grossly visible necroses were present in aggressive t(6;11) RCC only
and could be potentially taken as a adverse prognostic factor.

4. Amplification of TFEB locus was also found only in aggressive
t(6;11) RCC.

Further genetic and clinicopathologic investigations with additional
new cases can further highlight this rare and peculiar variant of RCC.
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