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Unusual clinical course

Preoperative differentiation between renal cell carcinoma (RCC) and transitional cell carcinoma (TCC) is of ut-
most important for determining surgical strategy, whether nephrectomy or nephro-ureterectomy, as well as
the necessity for wider lymphadenectomy and subsequent intensive surveillance, as the latter is more prone
to recurrence.

A 76-year-old Chinese woman presented with flank pain and gross hematuria, and was found to have right-
sided hydronephrosis. An obstructing tumor in the renal pelvis was shown on a computed tomography (CT)
intravenous pyelogram. Although its enhancement pattern was suggestive of RCC, the location within the col-
lecting system without any attachment to the renal parenchyma is very unusual. The mass was diagnosed his-
topathologically as RCC on both ureteroscopic biopsy and subsequent radical nephrectomy.

We present a rare case of RCC growing exclusively in the renal pelvis, mimicking a TCC. Hypotheses regarding
this unusual presentation include direct invasion, continuous implantation, and intraluminal transit down the
collecting system. The characteristics on imaging studies, including greater enhancement and higher tumor-
to-kidney attenuation ratio, may provide a clue for diagnosis, but ureteroscopy and histopathology are the cri-
terion standards and should be considered as part of routine preoperative assessment. Amidst controversies
and inconsistencies, more and more emerging evidence suggests that RCC with urinary collecting system in-
vasion is associated with less favorable overall and recurrence-free survival, especially in localized diseases.
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Background

Preoperative differentiation between renal cell carcinoma (RCC)
and transitional cell carcinoma (TCC) is of utmost importance
for determining type of surgery, nephrectomy or nephroure-
terectomy, and the necessity for more extensive lymphadenec-
tomy. Intensive surveillance for metachronous tumors in the
remnant urinary tract is often needed for patients with TCC.

The imaging features and enhancement pattern on comput-
ed tomography (CT) may provide a clue for diagnosis, but ure-
teroscopy and histopathology results should be considered as
the criterion standards and routine preoperative assessment.

An RCC growing exclusively in the renal pelvis, as presented
in the current case report, is very rare. Only a few similar cas-
es have been published in the literature, the most recent one
being fumarate hydratase-deficient RCC arising in a patient
suffering from hereditary leiomyomatosis and renal cell car-
cinoma (HLRCC) syndrome.

Case Report

A 76-year-old Chinese woman with no underlying medical
problem presented to the Emergency Department with 1-day
duration of intermittent right flank pain and gross hematuria.
She had no fever or dysuria, and a renal punch was negative.
Bedside ultrasound showed moderate right hydronephrosis.

On CT intravenous pyelogram, a 1.6-cm lobulated mass was
seen in the right renal pelvis. It was mildly hyperdense (38
HU) on pre-contrast images (Figure 1A), heterogeneously en-
hanced on nephrographic phase (78 HU) but less than that of
normal parenchyma (121 HU) with attenuation ratio of 0.64
(Figure 1B-1D). No malignant cells were found on urine cytol-
ogy. With a tentative diagnosis of collecting system tumor, she
underwent ureteroscopy, where a renal pelvic mass was con-
firmed and biopsied. Histologically, the lesion harbored carci-
noma cells in nests and tubules, polygonal to round with pleo-
morphic and hypochromatic nuclei. Expression of paired-box
gene 8 (PAX8) was noted. Napsin A, 34betaE12, and cytokera-
tin 7 (CK7) were positive. Tumor protein p63 and GATA-binding
protein 3 (GATA3, markers for TCC) were negative, while al-
pha-methylacyl-CoA racemase (AMACR) was focally positive.

On subsequent whole-body staging CT, the mass showed in-
terval growth with progressed hydronephrosis. There was no
thoracoabdominal lymphadenopathy, or evidence of osseous
metastasis on bone scan. The tumor remained confined to
the kidney (pT1a) when radical nephrectomy was performed.
It had a growth pattern resembling TCC, predominantly tubu-
lar, and tubulopapillary architecture and lack of demonstrable
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attachment to renal parenchyma. It was, however, proven to
be of renal origin by positive PAX8/napsin A and absence of
p63/GATA3.

Discussion

TCC accounts for 90% of all cancers in the renal pelvis, so the
discovery of a renal mass with its epicenter in the pelvicalice-
al system is generally considered TCC. In histopathologic stud-
ies, up to 14% of RCC demonstrate involvement of the collect-
ing system [1]. RCC that exclusively grows within the collecting
system, however, is exceedingly rare. A similar case has been
recently reported Ajjikuttira et al in a patient with hereditary
leiomyomatosis and renal cell carcinoma (HLRCC) syndrome [2].

There are 3 hypotheses of how RCC manifests as renal pel-
vic or juxtapelvic mass. First, invasion into hollow structure is
easier compared to solid parenchyma when tumor arises from
marginal area. Second, implantation of RCC cells through in-
vasion of urothelial mucosa followed by intraluminal expan-
sive growth. Third, tumor cells metastasizing via intraluminal
transit down the urinary tract [3,4]. Considering the absence
of dysplasia in the contiguous urothelial cells surrounding the
RCC in our case, it might have taken the third route.

Dynamic CT is valuable for characterization of renal pelvic le-
sion. A high-density mass on pre-contrast scan may indicate
calculus, blood clot, or neoplasm. Presence of enhancement
(>15 HU) confirms a neoplastic etiology. Three-dimensional CT
intravenous pyelogram delineates precise location of the mass
and its association with renal parenchyma [3]. Various subtypes
of RCC have minor differences, but it is generally agreed that
RCC, being a hypervascular tumor, tends to enhance more than
TCC [5]. Pal Bata et al observed significant difference between
attenuation ratios of RCC and TCC compared to renal paren-
chyma in corticomedullary (0.77 vs 0.50) and nephrographic
(0.72 vs 0.45) phases [6], implying that RCC is likely to exhib-
it greater isodensity than a normal kidney. This phenomenon
was observed in our case, where the tumor-to-kidney attenu-
ation ratio was 0.64 on nephrographic phase. In cases where
features of RCC such as necrosis, cystic degeneration, hemor-
rhage, and calcification are absent, such an enhancement pat-
tern may suggest an alternative diagnosis.

Preoperative differentiation between RCC and TCC is crucial
in determining the management strategy: nephrectomy or
nephroureterectomy. Often, TCC necessitates wider lymphad-
enectomy and intensive surveillance of a metachronous tumor
in the remaining urinary tract. Although there are some incon-
sistencies in the reports regarding oncological outcomes of pa-
tients with RCC invading the urinary collecting system, more
and more evidence suggests that it has a negative impact on
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Figure 1. (A) Pre-contrast and (B, C) post-contrast axial and coronal CT intravenous pyelogram in nephrographic phase. A lobulated
mass seen in the right renal pelvis, with post-contrast enhancement that is less than that of normal renal parenchyma. There
is associated mild hydronephrosis. HU measurement is shown in (D), with a tumor-to-kidney attenuation ratio of 0.64.

overall survival and recurrence-free survival, especially in local-
ized disease [7,8]. The importance of ureteroscopy and histo-
pathology, in addition to various imaging studies, is therefore
emphasized and should be considered a routine preopera-
tive assessment.

Conclusions

Differentiating between RCC and TCC is important for surgi-
cal decision making. Often, RCC exhibits characteristic imag-
ing features, with a higher tumor-to-kidney attenuation ratio.
In rare cases, however, RCC grows exclusively in the collecting
system and poses a difficulty to diagnosis. We therefore rec-
ommend ureteroscopy and histopathology to be part of rou-
tine preoperative assessment.
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