A rare cause of childhood renal cysts: Xp11.2 translocation renal cell
carcinoma
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Pediatric renal cysts are rare, usually asymptomatic and incident-
ally detected in children. Cyst associated renal cell carcinoma
(RCQ) or cystic RCC is extremely rare in children. Bosniak clas-
sification system has been accepted for the management of cystic
renal masses. Xp11.2 translocation RCC is a recently classified
distinct subtype and usually affects children and adolescents. We
report the case of a 10-year-old girl with Xp11.2 translocation RCC
from a cyst of the right kidney.

Introduction

Renal cell carcinoma (RCC) in children accounts for 2.2%
to 4.3 % of all reported pediatric renal malignant tumours;
the incidence of RCC is estimated at 0.01/100 000 popula-
tion.! Cyst-associated RCC or cystic RCC is extremely rare.?
In clinical practice, it is difficult to preoperatively determine
whether a complicated cyst is malignant. The translocations
involving chromosome Xp11.2, the locus of the TFE3 gene
in a large percentage of pediatric RCC, has been showed in
recent years.>* Xp11.2 translocation RCC includes at least
one-third of pediatric RCC.* They are characterized by various
translocations involving chromosome Xp11.2, all resulting
in gene fusions involving the transcription factor E3 (TFE3).°
We report a 10-year-old girl with Xp11.2 translocation cystic
RCC and discuss its genetics and clinicopathologic features.

Case report

A 10-year-old girl, who was known to be urinary continent,
was admitted to a prior hospital with complaints of enuresis
diurnal for 2 weeks. An incidental 4.5 x 4-cm heterogeneous
cystic-nodular lesion in the upper pole of the right kidney
was detected on her abdominal ultrasonography. She was

referred to our department with the diagnosis of renal cyst for
further investigation and treatment. She had no underlying
predisposing conditions or syndromes, including no history
of trauma, chronic renal disease, and tuberous sclerosis, as
well as no family history of renal cysts.

A repeated ultrasonography revealed a 23 x 19-mm cystic
lesion with internal echogenities and a 25 x 19-mm hetero-
geneous hyperechogenic area with milimetric calcifications
close to the cystic lesion in the upper pole of right kidney.
Intravenous pyelography, performed to rule out focal pelvi-
calyceal dilatation, revealed a focal space-occupying lesion
with a mild displacement of upper pole calyces. A contrast-
enhanced computed tomography (CT) scan confirmed the
ultrasonography findings (Fig. 1). Surgical exploration was
performed for a suspected malignancy. A cystic mass and
a solid mass close to cyst in the upper pole of right kidney
were noticed after opening the Gerota’s fascia. There was no
involvement of the perirenal tissues such as Gerota’s fascia
or renal sinus fat. Due to the heterogeneous macroscopic
appearance of the lesion with solid, necrotic and calcified
components, a frozen biopsy was performed. Radical nephrec-
tomy was performed because of the malignant findings in the
frozen specimen and unclear surgical margins between the
normal renal parenchyma and the tumour. Histologically,
the tumour exhibit nested, alveolar to papillary growth pat-
tern separated by thin branching fibro-vascular septa. Tumour
cells contained sharply demarcated mostly voluminous clear
focally eosinophylic cytoplasm and central round vesicular
nuclei with rare mitotic figures (Fig. 2). Psammomatous
calcification and periodic acid-Schiff stain positive hyaline
basement membrane material were observed in the tumour
stroma (Fig. 3). The tumour was restricted in the renal capsule
without invasion to the fat tissue outside the renal capsule
and peripelvic fatty renal tissue. Immunohistochemically neo-
plastic cells were positive for CD10, transcription factor-E3
(TFE3) and cathepsin k. Microscopic and immunohistochemi-
cal examinations revealed this case as Xp11.2 translocation
RCC. The patient did well after surgery without no recurrence
at the 1-year follow-up.
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Fig. 1. Computed tomography showing a heterogeneous cystic lesion with
milimetric calcifications in the upper pole right kidney.

Discussion

Simple or complicated renal cysts are rare in children.
Simple renal cysts are usually asymptomatic, so they are
incidentally detected by ultrasonography performed for sus-
pected urinary tract infection or for other reasons unrelated
to the urinary tract.” However, the complicated renal cysts
associated with solid internal components or nodular areas
have a malignant potential probably. The Bosniak classifica-
tion system has been accepted as a method for diagnosis and
determining the management of cystic renal masses, which
was designed to analyze the morphology of cystic masses
based on solely on CT finding.® Wallis and colleagues modi-
fied the Bosniak classification of pediatric renal cysts for the
radiographic evaluation of complex renal cysts in children.’
According to this classification, Bosniak category Ill and IV
describe the cystic mass association with solid internal com-
ponent or nodular areas, irregular calcifications detected on
ultrasound and CT. Furthermore, Wallis and colleagues pre-
sented a series of 39 patients; of the 5 patients with Bosniak
Il or IV cysts, 2 had RCC. The authors also point out that
Bosniak Il and IV renal cysts may have malignant potential.’
In the present case, solid components and calcifications of
the lesion were detected by ultrasound and CT. According
to these findings, surgery was decided for our patient.

A significant proportion of pediatric RCC shows transloca-
tions involving chromosome Xp11.2, resulting in a fusion
of the TFE3 gene to a variety of targets. This translocation is
also shown in the patients as a secondary malignancy after
the treatment of neuroblastoma.>>' Xp11.2 translocation
RCCs demonstrate nuclear immunohistochemical labeling
for TFE3. Translocations involving TFE3 induce overexpres-
sion of this protein and can be specifically identified by
immunohistochemistry.® Wu and colleagues reported that
most patients with Xp11.2 translocation RCC present at an
advanced stage and recommended that high-grade RCC in
children and young adults should be tested for TFE3 immu-

Childhood renal cysts

Fig. 2. Histological findings (Hematoxylin and eosin staining). A: The

tumour shows nested to alveolar growth pattern separated thin branching
fibrovascular septa. B: On higher power view, we see a clear voluminous
cytoplasm by distinct cell border tumour cells lined fibrovascular septa (x400).
C: Papillary growth pattern in tumour was also detected (x100).

nohistochemistry to rule out Xp11.2 translocation RCC.*
Our case showed strong nuclear immunoreactivity for TFE3,
which indicates that it is an Xp11.2 translocation RCC.
Xp11.2 translocation RCCs include low expression of cyto-
keratin and vimentin,'" and these are commonly expressed
by 2 markers in adult RCC. In our case, the tumour was
positive for cathepsin K apart from the TFE3 overexpression.

To date, there is no commonly accepted histologic classi-
fication system for pediatric RCCs. Renshaw and colleagues
reported that the most distinctive histologic characteristic of
the pediatric RCCs is papillary architecture.” Xp11.2 trans-
location RCCs typically have nested or papillary architecture
and are composed of cells with voluminous, clear or eosino-
phylic cytoplasm; however they are morphologically het-
erogeneous.” Argani and Ladanyi suggested that histologic

Fig. 3. Psammomatous calcification (A) and periodic acid-Schiff stain positive
hyaline bodies (B) were seen in the tumour stroma (arrowed) (x100).
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variants of Xp11.2 translocation carcinomas were associated
with specific chromosome translocation. The papillary RCC
TFE3 variant is generally composed of a mix of intermediated
sized, clear and eosinophylic cells, arranged in a predomi-
nantly nested pattern with small foci of a papillary pattern."
Our case has the typical histopathological characteristics of
Xp11.2 RCCs.

Although, surgical excision is standard treatment for RCC,
debate continues about the modality of the surgical approach.
Partial nephrectomy or nephron-sparing surgery is generally
preferred in adults, but, there are few reports about experience
of pediatric RCC patients with a favourable outcome after
nephron-sparing surgery.’' Cook and colleagues reported
a 100% disease-free survival rate in 5 pediatric patients who
underwent open partial nephrectomy for RCC patients with
a tumour diameter of 4 cm or less with localization to 1 pole
and clear margins to the normal kidney parenchyma. Our
patient had 4.5-cm solid and cystic mass in the upper pole
and the margin between normal parenchyma and tumour
was unclear. Therefore, we performed total nephrectomy in
our case. Postoperatively, adjuvant radiotherapy and chemo-
therapy are recommended for higher grade tumours. Although
the beneficial effects of immunotherapy with high dose IL-2
have been reported,’® the effects of this treatment modality
are unclear. On the other hand, some patients with Xp11.2
translocation RCC have received immunotherapy because,
until recently, immunotherapy has been the only standard
treatment for patients with advanced stage conventional clear
cell RCC. However, recent gene expression profiling data sug-
gest that Xp11.2 translocation RCCs may not respond to immu-
notherapy directed toward conventional clear cell RCCs.'®
Currently, tyrosine kinase inhibitors have been considered for
the treatment because of the significant overexpression of MET
tyrosine kinase in ASPL/TFE3 translocation tumours. Hence,
MET tyrosine kinase may be a potential therapeutic target in
Xp11.2 translocation RCCs."”

Conclusion

Xp11.2 translocation RCCs occur primarily in children and
young adults and can be rather indolent even when diag-
nosed at advanced stages. TFE3 fusion protein expression
by immunohistochemistry can be an easy and useful tech-
nique to identify this tumour. Nuclear immunohistochemical
labelling for TFE3 is used for research, but is not yet used
clinically. Additionally, Xp11.2 translocation RCCs have
clinicopathologic heterogeneity in children, but the clini-
cal and molecular basis for this heterogeneity remains to
be elucidated.
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