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Abstract
This paper describes a case of renal pelvic cancer with a complete duplication of the renal 
pelvis and ureter, which is substantially rare. A 76-year-old man was referred to the hospital 
because of gross hematuria for 2 years. A tumor was detected in the upper right kidney using 
enhanced computed tomography and magnetic resonance imaging scan, and the down-
stream ureter was suspected to open into the prostate. Retrograde ureteroscopy via the ec-
topic ureter orifice showed a hemorrhagic papillary tumor consistent with imaging findings. 
Laparoscopic radical nephroureterectomy was performed and the prostate was preserved 
because the tumor was only in the renal pelvis. Histopathological examination showed the 
tumor as a high-grade urothelial carcinoma. There was no sign of recurrence at one and a half 
years after operation. Ureteroscopy was effective in detecting an upper urinary tract tumor, 
even via ectopic ureter orifice, and preserving the prostate was possible.
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Introduction

Duplication of renal pelvis and ureter is the most common urinary tract anomaly. This 
duplication has two types: complete and incomplete duplication. Occurrence of incomplete 
duplication is three times as frequent as that of complete duplication, occurring in about one 
in every 500 people [1, 2]. While complete duplication has two independent urinary tracts, 
incomplete duplication has two renal pelvises and ureters which join to form a Y-shaped 
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structure. Bladder-ureteral regurgitation is associated with 66–69% of complete duplica-
tions [3, 4].

Renal pelvis-ureteral cancer is a relatively rare malignancy, accounting for about 5% of 
all urinary tract tumors [5]. It is more prevalent in elderly patients over 50 years of age, and 
the morbidity rate is twice as high in men than in women [6–8].

Renal pelvis-ureteral carcinoma in patients with complete duplication of the renal pelvis 
and ureter is substantially rare.

Case Report/Case Presentation

After suffering gross hematuria for 2 years, a 76-year-old man was referred to the 
hospital. He had been diagnosed with a complete duplication of the right renal pelvis and 
ureter in childhood, but had no symptoms. He was taking an antiplatelet drug due to a history 
of angina. There were no abnormal laboratory findings in blood samples other than a slightly 
high value of creatinine at 1.04 mg/dL. Abdominal ultrasonography revealed a grade 3 hydro-
nephrosis in the upper right kidney. No tumor was suspected and prostate volume was 
approximately 34 mL. Flexible cystoscopy did not detect any bladder tumor, renal hematuria, 
or ectopic orifice. However, an enhanced tumor 15 mm in diameter in the pelvis of the right 

Fig. 1. Ectopic opening to the prostate was 
suspected by magnetic resonance imaging 
scan.

Fig. 2. Ectopic ureter orifice was detected by cystoscope and ureteroscope.
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kidney was detected by computed tomography (CT) scan. The ureter from the upper kidney 
was not open to the bladder and an ectopic opening to the prostate was suspected. This tumor 
site was mild diffusion reduction in magnetic resonance imaging (MRI) scan. Based on MRI 
scan shown in Figure 1, it was clearly suspected that the ureter downstream of the tumor was 
expanding with ectopic opening into the prostate. All urine cytology was negative (class 1 or 
2).

Ureteroscopy (URS) under general anesthesia revealed the ectopic ureter opening beside 
the verumontanum (seminal colliculus), and the findings are shown in Figure 2. A rigid 
ureteroscope could be inserted smoothly via the ectopic ureter through a hydrophilic 
guidewire. The lower ureter was expanding but the scope could not be inserted because of 
meandering. A 10/12-Fr ureter access sheath was able to be inserted without difficulty and 
the flexible ureteroscope detected a hemorrhagic papillary tumor corresponding to the 
imaging findings of the renal pelvis. There was no tumor in the ureter. Although renal pelvic 
urine cytology was negative (class 2), the tumor was suspected to be malignant by findings 
of URS and imaging, and so laparoscopic radical nephroureterectomy was performed. Because 
there was no obvious tumor around the ectopic ureter and lower ureter, the lower ureter was 
blinded and the prostate was preserved. A pedunculated papillary tumor 18 mm in diameter 
shown in Figure 3 was detected in the renal pelvis of the right upper renal unit. Histopatho-
logical examination of the tumor demonstrated urothelial carcinoma, high grade, pTa. The 
blind end of the ureter was detected by cystography performed 6 days after surgery, shown 
in Figure 4.

Discussion/Conclusion

The complete duplication of renal pelvis and ureter originated from the appearance of 
two ureteral buds from the Wolff’s canal during the embryonic period. The lower hemirenal 
ureter is often complicated with vesicoureteral reflux and sometimes accompanied by hypo-
plasia and dysplasia of the kidney in the ureteral opening. On the other hand, there are many 
cases of ectopic opening and ureteral aneurysms in the upper hemirenal ureter.

In this case, there was a tumor in the renal pelvis in the upper right kidney, which was 
complete duplication, and downstream ureter was ectopically open to the prostate. It is 
extremely rare to find renal pelvic cancer with complete duplication of renal pelvis and 

Fig. 3. A papillary tumor 18 mm in di-
ameter was detected in renal pelvis of 
right upper renal unit.
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ureter. In the previous 6 cases of renal pelvic cancer with complete duplication of renal 
pelvis and ureter, the mean age was 60 (44–72) years [9, 10]. Male patients were dominant 
in those cases (5 men/woman) and tumor site were located mostly in left (4/6 tumors) 
and upper kidneys (6/6 tumors). This case was of a 76-year-old man with tumor in the 
right side and upper kidney. Of the 3 cases with clear case details, 1 case was diagnosed 
with imaging findings only, and 2 cases were diagnosed with imaging findings and urine 
cytology.

Additionally, 5 cases were found of ureteral cancer combining complete duplication of 
renal pelvis and ureter [11, 12]. In these total 11 cases, radical nephroureterectomy was 
performed and there was only one case of ectopic opening to bladder neck. The present case 
report is the first showing renal pelvis urothelial carcinoma in a patient with complete dupli-
cation of renal pelvis and ureter with ectopic opening of ureter to prostate. The renal pelvic 
tumor was successfully diagnosed by URS in this complicated case. Complications including 
the unusual site of ectopic ureteral opening and the small tumor which was hardly detected 
by preoperative imaging. A part of the duplicated ureter on the tumor side was in the prostate 
and theoretically prostatectomy might be the best treatment option as a simultaneous surgery 
with nephroureterectomy. However, radical prostatectomy was not performed since the 
tumor was located only in the pelvis, not ureter. This choice preserved continence and sexual 
function. There is concern about recurrence of the lower ureter due to the preservation of the 
lower ureter; thus, close imaging follow-up including CT scan and prostate MRI scan and 
cystoscopy are being carried out after surgery and there is no recurrence sign at one and a 
half years after surgery.

Ureteroscopy was effective in detecting an upper urinary tract tumor, even via ectopic 
ureter orifice, and preserving the prostate was possible.
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Fig. 4. Blind end of the ureter was detected by cystography.
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