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Abstract

Introduction: Squamous cell carcinoma of the renal pelvis is a rare neoplasm, accounting for less than 0.8% of malignant
renal tumors. Chronic irritation is believed to be the primary pathogenic cause for squamous cell carcinoma of the renal
pelvis. The most frequently reported cases of squamous cell carcinoma of the renal pelvis generally present with
hydronephrosis, pyelonephritis, or nephrolithiasis. The skin of the flank is a very uncommon site of clinical presentation. Here,
we report an exceedingly rare case of squamous cell carcinoma of the renal pelvis presenting as skin invasion of the flank.

Case presentation: A 66-year-old Han Chinese man consulted our hospital because of a right lumbar skin lesion lasting
more than 3months. His physical examination revealed that he had a palpable mass about 6.0 cm× 5.0 cm in size at the
posterior axillary line in the right low back with skin ulceration 3mm in diameter and exudation on it. Magnetic resonance
imaging showed hydronephrosis of the right kidney and plaque-like abnormal signal in the middle portion of the kidney.
The patient underwent a right nephrectomy. The sinus tract formation between the ulcerative skin in the right low back and
the middle portion of the right kidney could be found. The distended kidney could not be excised entirely for tight
adhesion. Pathological examination showed moderately differentiated renal squamous cell carcinoma with invasion of the
renal parenchyma and perirenal adipose tissue.

Conclusion: It is extremely rare for renal squamous cell carcinoma to present as skin invasion. Recurrent percutaneous
nephrolithotomy may be a risk factor for squamous cell carcinoma of the renal pelvis. The possibility of renal squamous
cell carcinoma should be kept in mind in patients who have hydronephrosis, nephrolithiasis, or chronic pyelonephritis
for a long time or with renal anomalies. More radiological examinations are suggested for such patients.
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Introduction
Squamous cell carcinoma (SCC) of the renal pelvis is a
rare neoplasm, accounting for less than 0.8% of malig-
nant renal tumors [1]. Chronic irritation leading to squa-
mous metaplasia of urothelium is believed to cause SCC
of the renal pelvis [1]. The most frequently reported
SCC of the renal pelvis presents with hydronephrosis,

pyelonephritis, or nephrolithiasis. The skin of the flank
is a very uncommon site of clinical presentation. Here,
we report an exceedingly rare case of SCC of the renal
pelvis presenting as skin invasion of the flank.

Case presentation
A 66-year-old Han Chinese man consulted our hospital
because of a right lumbar skin lesion with low back pain
lasting more than 2months. He had undergone percu-
taneous nephrolithotomy (PCNL) in his right kidney 8
years ago and 3 months ago, respectively, and he had a
history of diabetes for more than 10 years. No gross
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hematuria was observed. His physical examination re-
vealed that he had a palpable mass about 6.0 cm × 5.0 cm
in size at the posterior axillary line in the right low back
with skin ulceration 3 mm in diameter and exudation on
it. The patient stated that the ulcerative skin was located
at the previous PCNL site.
Laboratory investigation revealed that the patient’s

white blood cell count and serum creatinine level were
11,260/μl and 1.8 mg/dl, respectively. Abdominopelvic
computed tomography (CT) revealed right kidney stones
with severe hydronephrosis (Fig. 1). Magnetic resonance
imaging (MRI) showed hydronephrosis of the right kid-
ney and plaque-like abnormal signal in the middle por-
tion of the right kidney, low signal on T1-weighted
imaging, high signal on fat-suppressed T2-weighted im-
aging and diffusion-weighted imaging, and a significantly
decreased apparent diffusion coefficient value. The max-
imum size of the abnormal signal was 4.8 × 4.3 cm
(Fig. 2). Two enlarged lymph nodes with the maximum
dimension of 4.8 × 3.9 cm were observed on the right of
the aorta in the retroperitoneum. A Tc-99m diethylene-
triaminepentaacetic acid renal scan demonstrated that
the patient’s estimated glomerular filtration rate was
7.31 ml/min/1.73 in the right kidney and 30.69 ml/min/
1.73 in the left, respectively. There was no evidence of
distant metastasis. The clinical stage of the patient was
considered to be from cT4N1M0 to cT4N2M0.
The patient underwent a right open simple nephrec-

tomy under general anesthesia. During surgery, a huge,
distended, and saclike kidney measuring 25.0 × 18.0 ×
18.0 cm without grossly visible renal tissue was observed
to adhere tightly to the adjacent tissue, including the ret-
roperitoneum, psoas muscles, and diaphragm. The sinus
tract formation between the ulcerative skin in the right
low back and the middle portion of the right kidney
could be found. The distended kidney could not be ex-
cised entirely for tight adhesion. The lymph nodes

adhering to the aorta also could not be resected; only
the right upper ureter could be partially resected. The
resected specimen was a fragment of renal tissue. Patho-
logical examination revealed moderately differentiated
renal SCC with invasion of the renal parenchyma and
perirenal adipose tissue (Figs. 3, 4). The patient experi-
enced skin lesion healing and resolution of back pain
after surgery. The patient accepted and understood the
condition, but he developed local recurrence in the first
month of follow-up and was treated with radiotherapy.
Radiotherapy was delivered using three-dimensional
conformal therapy with a dose of 50 Gy. No adjuvant
chemotherapy was given. The patient died 3 months
postoperatively.

Discussion
Primary SCC of the kidney is a rare tumor that com-
monly originates from the renal pelvis. Chronic pyelo-
nephritis and nephrolithiasis are reported as the two
most common etiological factors in renal SCC. Other
possible risk factors include schistosomiasis, hydrone-
phrosis, vitamin A deficiency, smoking, and exogenous
and endogenous chemicals [2]. It was proposed that
chronic irritation of the urothelium mentioned above led
to squamous metaplasia and subsequently developed
into renal SCC [3–5].
In the early stage, the clinical manifestation of renal

SCC is nonspecific. It has been reported that most cases
of SCC of the renal pelvis present with hydronephrosis,
chronic pyelonephritis, kidney stones, and renal cysts [2,
6–8]. SCC cases also have been discovered in the kid-
neys with various anomalies such as horseshoe kidney,
ectopic kidney, polycystic kidney disease, and renal caly-
ceal diverticulum [2]. It is extremely rare that renal SCC
presents as a skin lesion. A fistula between the lumbar
skin and the pole of the kidney as presented in this case
report has been reported less often. To the best of our

Fig. 1 Coronal computed tomography (CT) (a) and axial CT (b) showing a hydronephrotic right kidney partially adhering to the flank. White arrow
shows the skin involvement site
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knowledge, this is only the third such report in the litera-
ture [9, 10]. In our patient, the sinus tract between the
previous PCNL site and the superior pole of the right kid-
ney was formed. A similar finding was also observed in
other reports [9]. Recurrent PCNL may be a risk factor for
squamous metaplasia and subsequent SCC in the kidney
with chronic pyelonephritis or nephrolithiasis.
In our patient, initial contrast-enhanced CT was not help-

ful for the diagnosis of malignant carcinoma. Subsequent
MRI led to the diagnosis of a malignant mass. MRI and 18F-
fluorodeoxyglucose positron emission tomography (PET)/
CT may be a useful diagnostic tool to evaluate primary renal
pelvic SCC [11]. More radiological examinations are sug-
gested for a suspected renal mass, especially in patients with

hydronephrosis, chronic pyelonephritis, stones, and/or renal
anomalies. As mentioned above, PET/CT is usually a reliable
radiological examination for such soft masses [11]. Percutan-
eous biopsy also contributes to the diagnosis of renal SCC.
There are two previous cases of SCC of the kidney and pelvis
diagnosed by fine-needle aspiration cytology reported in the
literature [8, 12]. However, the definitive pathology of SCC
was only obtained after nephrectomy.
Adjuvant chemotherapy or radiotherapy has no obvious

benefits for overall survival of kidney SCC [2]. The rare pos-
sibility of renal SCC should be kept in mind for patients who
have hydronephrosis, nephrolithiasis, or chronic pyeloneph-
ritis for a long time or with renal anomalies. More radiologic
examinations are suggested for such patients.

Fig. 2 Coronal magnetic resonance imaging (MRI) (a) and axial MRI (b) showing huge hydronephrosis of the right kidney with plaque-like
abnormal signal in the middle portion (malignant mass). White arrow shows the mass

Fig. 3 Histopathological examination of the tissue in the area of the right renal pelvis showing well-differentiated to moderately differentiated
renal pelvis squamous cell carcinoma (40 x 10 magnifications of the microscope; hematoxylin-eosin staining (H&E) stain)
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Conclusion
It is extremely rare that renal SCC presents as skin invasion.
The rare possibility of renal SCC should be kept in mind for
patients who have hydronephrosis, nephrolithiasis, or chronic
pyelonephritis for a long time or with renal anomalies.
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Fig. 4 Gross appearance of surgical specimen showing kidney structural destruction
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