
377Case Report

Atumor in a duplicated urinary tract is very infre-
quent.  To our knowledge, only 12 cases of a

unilateral upper urinary tract tumor have been report-
ed in such patients.(1-7) Herein, we describe 3 new
cases.  In addition, we review the previously report-
ed cases in order to analyze their clinical characteris-
tics.

CASE REPORTS

Case 1
A 66-year-old man who lived in Keelung City

was admitted with a 2-month history of painless
gross hematuria.  His previous medical history was
non-contributory. No special occupation or analgesic
drug history was available.  Physical examination
upon admission revealed no abnormal findings.
Biochemistry showed blood urea nitrogen of 15
mg/dl, creatinine of 1.0 mg/dl, albumin of 3.7 g/dl,

sugar of 103 mg/dl, SGOT of 23 U/l, and SGPT of
20 U/l.  An intravenous urogram (IVU) indicated
non-visualization of the right middle and lower
pelvis.  Retrograde pyelography demonstrated an
incomplete duplication of the right upper collecting
system with hydronephrosis of the right lower moi-
ety (Fig. 1).  Although computed tomography (CT)
of the abdomen also revealed hydronephrosis of the
right lower moiety; no mass lesion was found.
Owing to persistent hematuria and suspicion of
malignant cells in the urine, the patient underwent
exploratory laparotomy and received a right
nephroureterectomy because a tumor was identified
on the pelvis of the right lower moiety.
Microscopically, the resected specimen from the
renal pelvis consisted of chronic pyelonephritis and
transitional cell carcinoma (TCC); the ureter was
completely tumor free.  Follow-up cystoscopic
examinations 6 months later revealed no mass within
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the bladder.  However, the patient was subsequently
lost to follow-up.

Case 2
A 58-year-old man living in Taoyuan County

was admitted with a 6-month history of intermittent
painless hematuria.  Upon admission, physical exam-
ination revealed no abnormality.  Occupation and
drug history were non-contributory.  Laboratory
examination disclosed an elevated level of blood
urea nitrogen (30 mg/dl) and creatinine (1.9 mg/dl),
as well as SGOT of 15 U/l, SGPT of 21 U/l, and
hemoglobin of 10 g/dl.  An initial study with IVU
indicated a duplication of the bilateral collecting sys-
tem (complete duplication on the right side and
incomplete duplication on the left).  In addition,
irregular filling defects were apparent within the
calyx of the bilateral upper moieties (Fig. 2).
Notably, retrograde pyelography failed to identify
any tumor mass, because only the orifice of the right

lower moiety ureter could be identified.  However,
CT revealed a mass on the renal pelvis of the bilater-
al upper moieties and the left lower moiety.  Urine
cytology study was positive for TCC.

Next, a bilateral nephroureterectomy and resec-
tion of the bladder cuff were performed.  Pathologic
examination revealed the coexistence of chronic
pyelonephritis and transitional cell carcinoma in the
bilateral renal pelvis.  The patient began maintenance
hemodialysis thereafter and regularly received
intravesical chemotherapy.  Unfortunately, a bladder
tumor developed at the end of the first year after the
nephroureterectomy.  He died of sepsis 2 years after
the nephroureterectomy.

Case 3
A 65-year-old woman was diagnosed as having

incomplete duplication of the left collecting system
and hypoplasia of the right kidney 2 years previous.
She was a housekeeper who lived in Chiayi City.

Fig. 1 Case 1: Retrograde pyelography revealing incomplete
duplication of the right upper collecting system with
hydronephrotic change on the lower moiety.

Fig. 2 Case 2: IVU showing a bilateral duplicated collecting
system and filling defects on the bilateral upper pelvis.
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She developed painless intermittent gross hematuria
2 months prior to this admission; however, she did
not seek medical assistance.  One night, she felt nau-
seous, and experienced vomiting and severe dyspnea.
She was then sent to our emergency department.
Laboratory data at that time showed plasma levels of
blood urea nitrogen of 137 mg/dl and creatinine of
16.6 mg/dl. A hemogram revealed a white blood cell
count of 8.5 109/l, a platelet count of 163 109/l,
and a hemoglobin level of 8.5 g/dl. Emergent
hemodialysis was immediately undertaken.

After admission, ultrasonographic examination
of the kidney revealed left hydronephrosis and
hydroureter.  CT of the abdomen revealed similar
findings.  Antegrade (Fig. 3) and retrograde pyelog-
raphy indicated a filling defect over the distal end of
the left lower moiety ureter.  The patient thus under-
went a left total nephroureterectomy.  A mass mea-
suring 3 3 2 cm in size was identified at the distal

end of the lower moiety ureter (immediately above
the junction site).  Histology of the resected mass
revealed a TCC.  She was put on maintenance
hemodialysis after the left nephroureterectomy
because her right kidney was non-functioning.  She
remained in good condition during the initial 6
months after the operation.  Unfortunately, follow-up
cystoscope 6 month later revealed recurrence of the
TCC on the bladder.  She is now (2 years after the
operation) still undergoing maintenance hemodialy-
sis and receiving regular intravesical chemotherapy.

DISCUSSION

Primary tumors of the renal pelvis or collecting
system are relatively uncommon in comparison to
tumors of the renal parenchyma, representing about
5%-10% of all renal neoplasms(8) and 1% of all geni-
tourinary tumors;(9) bladder, renal pelvis, and ureter
tumors occur in a ratio of 51:3:1, respectively.(9)

Duplication of the renal pelvis and ureter, although
the most common anomaly of the urinary tract, was
found only in 1 of 150 autopsies.(10) Thus, an upper
urinary tract tumor encountered within this anomaly
is very rare.  The current case reports represent the
13th to 15th cases reported in the literature.

While TCC is a multifocal disease, only 1% to
3% of upper urinary tract tumors are bilateral at ini-
tial presentation.(11,12) In fact, there has been no previ-
ous report regarding the development of bilateral
TCC within a bilaterally duplicated collecting sys-
tem.  Our case no. 2 simultaneously developed
tumors at the pelvis of the bilateral upper moieties
and the left lower moiety.  This is the first reported
instance in the literature. 

We summarize the clinical and histopathologic
characteristics of the 3 cases in the current report and
the 12 cases reported in the literature in Table 1.  The
age of these 15 reported cases ranged from 40 to 81
(mean, 64.3) years, and 9 (60%) were male.  The
tumor was located at the ureter in 11 cases (73%) and
at the renal pelvis in the other 4 (27%).  The collect-
ing systems were unilaterally duplicated in 13 cases
(93%), bilaterally duplicated in 1 case (7%), and
information on the remaining case is unavailable.
Among the 13 cases with unilateral duplication, 10
(77%) collecting systems were incompletely dupli-
cated, and 7 (54%) were duplicated on the right side.
Of interest, in 10 of the 11 cases of ureter tumors,

Fig. 3 Case 3: Antegrade pyelography showing a filling
defect in the distal part of the lower moiety ureter.
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including our case no. 3, the tumor was located at the
distal part of the duplicated ureter (information
regarding the 1 remaining case is unavailable).
Those tumors were situated either in close proximity
to the junction site of the incompletely duplicated
ureter (situated at the junction site in nos. 4, 5, 6, and
7, and near the junction site in nos. 3, 9, 10, and 13)
or near the ureter orifice in cases of complete dupli-
cation (nos. 11 and 15).  It appears that tumors pref-
erentially developed at the lower end of the duplicat-
ed ureter.  This phenomenon was also reported by
Kumon et al.(1) Given that urine reflux, either vesi-
coureteric or ureteroureteral, is frequently encoun-
tered within a duplicated ureter, the bifurcation site
and distal segment of the duplicated ureter naturally

sustain greater pressure due to reflux flow.  We
hypothesize that reflux flow may chronically irritate
the distal part of a duplicated ureter and render this
segment of the uroepithelium susceptible to neoplas-
tic change.(1)

Previously, southern Taiwan was an endemic
area for blackfoot disease due to the high arsenic
content in well water.  A high prevalence of bladder
tumors has also been reported in this area.
However, none of the currently reported cases had
lived in a blackfoot endemic area.  Also, none of
them had special drug or occupation histories.

As duplication is frequently associated with var-
ious anatomical variations, diagnosing a tumor with-
in a duplicated collecting system is sometimes diffi-

Table 1. Summary of Reported Cases in the Literature

Case no. Age Gender Path Tumor location Site and type Symptoms Diagnostic Treatment
and source (yr) (moiety) of duplication tool

1 present case no. 1 66 M TCC RT pelvis RT inc hematuria Expl tot neph
(lower)

2 present case no. 2 58 M TCC Bil pelvis RT com hematuria IVU,CT tot neph 
(both) LT inc + cuff

3 present case no. 3 65 F TCC LT ureter LT inc hematuria CT, RP tot neph
(lower) + cuff

4    a 52 M NA RT ureter RT inc NA NA
5    a 67 M NA LT ureter LT inc NA NA
6    a 70 F NA RT ureter RT inc NA NA
7    a 67 F NA LT ureter LT inc NA NA
8    a 62 F NA RT ureter NA NA NA
9 Kumon et al.4 62 F TCC RT ureter RT inc hematuria, RP, CT tot neph 

1981 (lower) flank pain + cuff
10 Banya et al.5 78 M TCC RT ureter RT inc hematuria RP tot neph 

1986 (lower) + cuff
11 Tudor et al.6 56 F TCC RT ureter RT com hematuria RP loc excis

1986 (lower)
12 Budd et al.7 40 M TCC RT pelvis RT com hematuria IVU,sono hemineph

1987 (upper)
13 Gepi-attee 8 74 M TCC LT ureter LT inc hematuria Expl hemineph

1991 (upper)
14 Asase et al.9 66 M TCC LT pelvis LT inc hematuria, US, RP tot neph

1992 (lower) weakness + cuff
15 Dudak et al.10 81 M TCC LT ureter LT com hematuria, CT tot neph

1995 (upper) flank pain

a: Cases no. 4-8 are cited from a review of the Japanese literature reported by Kumon et al.(1)

Abbreviations: com: complete; CT: computed tomography; expl: exploratory laparotomy; hemineph: heminephroureterectomy; inc,
incomplete; IVU: intravenous urography; loc excis: local excision with uretereoureterostomy; LT: left; NA: not available; path: pathologic
diagnosis; RP: retrograde pyelography; RT: right; US: ultrasonography; tot neph: total nephroureterectomy; tot neph + cuff: total
nephroureterectomy and resection of the bladder cuff.
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cult.  Actually, tumors were found only during an
exploratory laparotomy in 2 (nos. 1 and 13) of these
15 cases.(1-7)

A total nephroureterectomy with excision of the
bladder cuff has been the standard treatment for
upper urinary tract tumors.  Seven of these cases
underwent a total nephroureterectomy.  A hem-
inephroureterectomy was performed in 2 patients: 1
case with a right upper pelvis tumor (no. 12) and
another case with a ureter tumor on the left upper
moiety (no. 13).  Local excision with a ureter-
oureterostomy was performed in a case with a ureter
tumor on the right lower moiety (no. 11).  Long-term
follow-up was unavailable in these cases.  Thus, it is
not clear whether the heminephroureterectomy or
local excision was appropriate for these patients.
Considering the fact that tumor recurrence is high in
the ureteric stump after local resection, a total
nephroureterectomy seems to be a better treatment
choice.  A heminephroureterectomy may be consid-
ered only in cases of complete duplication, or when
the opposite-side kidney is nonfunctioning.  Both
cases no. 2 and 3 in the present study who received a
total nephroureterectomy with excision of the blad-
der cuff suffered tumor recurrence within 1 year of
the operation (no. 1 was finally lost to follow-up).
This may necessitate an early diagnosis and radical
treatment in such patients.
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