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Xp11.2 translocation renal cell carcinoma in the
autosomal dominant polycystic kidney disease
patient with preserved renal function
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To the Editor,

Autosomal dominant polycystic kidney
disease (ADPKD) is the most common
hereditary cystic disease of the kidney.
Renal cell carcinoma (RCC) is more fre-
quently found in patients with ADPKD
than in the general population, show-
ing the prevalence of 53% to 83% in
ADPKD patients with chronic kidney
disease (CKD) [1]. The direct associa-
tion between ADPKD and RCC devel-
opment is difficult to speculate, and a
certain proportion of reported cases of
RCC in ADPKD patients with advanced
CKD might be related to acquired cystic
kidney disease. A few characteristic fea-
tures can be found in RCC in patients
with ADPKD: (1) early age at diagnosis
(45 to 50 years vs. 61 to 62 years in the
general population); (2) bilateral and
multicentric occurrence; and (3) high
frequency of papillary type especially
among predialysis patients or the coex-
istence of two different subtypes [1-3]. A
greater proportion of ADPKD patients
have papillary-type RCC, since these
phenomena have pathogenetic simi-
larity to hyperplasia of the epithelial
cells lining the cyst, which frequently
form papillary-like structures in early
pathologic studies. Analogous to in-
herited cancers, a two-hit hypothesis
was proposed to explain the focal na-

Copyright © 2017 The Korean Association of Internal Medicine

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/3.0/) which permits unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

ture of renal cysts in ADPKD. However,
the molecular genetic mechanisms of’
RCC in ADPKD have not been report-
ed. Herein, we report an ADPKD pa-
tient with preserved renal function and
a cystic tumor that showed aggressive
progression after a long indolent clin-
ical course. We suggest Xp11.2 translo-
cation as a possible mechanism of RCC
in ADPKD.

A 4o-year-old woman presented with
an enlarging cystic mass in the right
kidney. At the age of 30, she was diag-
nosed with ADPKD characterized by
innumerable, variable-sized cysts in
both kidneys and liver despite no fam-
ily history of ADPKD. At the age of 40,
during her first visit to our hospital 10
years ago, a 10 x 11-cm cystic lesion with
inner septation and a well-enhancing
solid portion was detected in the right
kidney upper pole by abdominal com-
puted tomography (CT) (Fig. 1A). She
chose not to undergo nephrectomy
because of her young age and possible
renal function deterioration. The cystic
mass lesion was followed closely with
biennial radiologic evaluations. Serial
imaging studies showed no significant
changes in size or radiologic features
for 5 years (Fig. 1B and 1C). After 3 years,
the size of the cystic mass started to
increase to 10 x 12 cm, and enlarged
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lymph nodes were detected in the retrocaval and aor-
tocaval areas (Fig. 1D). Since the size of the cystic mass
further increased to 153 x 13 x 11 cm accompanied by
extensive necrosis (Fig. 1E and 1F), she was admitted for
right radical nephrectomy.

The patient had no hematuria or pain related to the
kidney and was free from systemic complications in-
cluding fever, anorexia, fatigue, and weight loss. Her hy-
pertension was controlled with an angiotensin receptor
blocker, and her serum creatinine level was 1.08 mg/dL.
Cyst aspiration and cytologic examination performed 6
months prior to the last admission did not show any
malignant cells. A polycystic kidney with a tan-yellow
tumor accompanied by necrosis and hemorrhage was
intraoperatively observed (Fig. 2A and 2B). Microscopic
examination revealed RCC containing clear cell com-
ponents accompanied by diffuse papillary architecture
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(Fig. 2C). Transcription factor E3 (TFE3) was strongly ex-
pressed, and the patient was positive for CD1o and neg-
ative for CKy (cytokeratin 7) expressions, as measured by
immunohistochemistry. Fluorescence in situ hybridiza-
tion confirmed Xpi1.2 translocation by showing a break-
apart signal in TFE3 (Fig. 2D). We performed targeted
exome sequencing for polycystic kidney disease 1 (PKDx)
and PKDz2 using whole blood but could not detect any
mutations. After discharge, multiple metastatic lesions
were detected in both lungs. Currently, she is receiving
chemotherapy including a tyrosine kinase inhibitor (Pa-
zopanib).

Our case is characterized by normal renal function
and an absence of risk factors for RCC, except hyperten-
sion. The cystic renal mass was identified at a relatively
young age and had not progressed over 5 years. However,
clinical clues such as regional metastases and biologic

Figure 1. Serial contrast enhanced computed tomography (CT) scans showing enhanced cystic mass (arrows) in the right kid-
ney. (A) The CT scan at the initial visit revealed a large cystic mass with well-enhanced septa and solid nodules in the right
kidney upper pole. (B, C) In biennial CT evaluation, cystic mass had not changed significantly over 5 years. (D) The contrast
enhanced CT scans taken in nephrographic phase showed enlarged solid portion with strong contrast enhancement. (E, F)
Upon nephrectomy, the size of cystic mass further increased up to 15.3 x 13 x 11 cm accompanied by extensive necrosis of en-
larged lymph nodes in the retrocaval and aortocaval area (arrowhead).
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Figure 2. Histopathologic findings of cystic mass of right kidney.
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(A) A large cyst (15.3 x 13 x 11 cm) with inner solid mass (arrow)

was shown in the upper pole of nephrectomized right kidney. (B) A tan-yellow solid mass (arrow) was well-circumscribed by
the cyst and accompanied extensive necrosis and hemorrhage. (C) The tumor contained clear cell components accompanied by
diffuse papillary architecture with frequent vascular proliferation and necrosis (H&E, x100). (D) Fluorescence in situ hybridiza-

tion clearly demonstrated break-apart signal (arrowhead) in TFE3 (transcription factor E3) gene.

aggressiveness, including vascular invasion and a high
nuclear grade detected via pathology, allowed us to rule
out more common and benign subtypes such as clear
cell papillary RCC or multilocular cystic RCC. Immuno-
histochemical and cytogenetic examination confirmed
Xp11.2 translocation in our case, which is the first report
in an adult patient with ADPKD.

Xp11.2 translocation RCC has been increasingly re-
ported in adults, accounting for 1.6% to 5% of adult RCC
[4]. Compared to pediatric cases, Xp11.2 translocation
RCC in adults shows an aggressive clinical course, show-
ing an advanced stage with distant metastasis and poor
prognosis. Xp11.2 translocation causes overexpression
of various proteins such as ASPL (alveolar soft part sar-
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coma)-TFE3, PSF (PTB-associated splicing factor)-TFE3,
or PRCC (papillary renal cell carcinoma)-TFE3. These
proteins are thought to play an oncogenic role by acti-
vating the MET signaling pathway [5].

Because we could not detect mutations in either PKD1
or PKD2 using targeted exome sequencing, the patho-
genetic mechanism of Xp11.2 translocation in relation
to PKD genes could not be further examined. This may
have been due to the technical difficulty of targeted ex-
ome sequencing in detecting large deletions or translo-
cations. However, rapid progression after a long period
of indolence suggested additional genetic modifying
factors in our patient. An alternative genetic tool such
as RNA-sequencing might reveal the pathogenesis. Our
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