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Abstract

Transitional cell carcinoma (TCC) of the urothelium is often multifo-
cal and subsequent tumors may occur anywhere in the urinary tract
after the treatment of a primary carcinoma. Patients initially present-
ing a bladder cancer are at significant risk of developing metachro-
nous tumors in the upper urinary tract (UUT). We evaluated the
prognostic factors of primary invasive bladder cancer that may predict
a metachronous UUT TCC after radical cystectomy. The records of
476 patients who underwent radical cystectomy for primary invasive
bladder TCC from 1989 to 2001 were reviewed retrospectively. The
prognostic factors of UUT TCC were determined by multivariate
analysis using the COX proportional hazards regression model. Kaplan-
Meier analysis was also used to assess the variable incidence of UUT
TCC according to different risk factors. Twenty-two patients (4.6%).
developed metachronous UUT TCC. Multiplicity, prostatic urethral
involvement by the bladder cancer and the associated carcinoma in
situ (CIS) were significant and independent factors affecting the
occurrence of metachronous UUT TCC (P = 0.0425, 0.0082, and
0.0006, respectively). These results were supported, to some extent,
by analysis of the UUT TCC disease-free rate by the Kaplan-Meier
method, whereby patients with prostatic urethral involvement or with
associated CIS demonstrated a significantly lower metachronous
UUT TCC disease-free rate than patients without prostatic urethral
involvement or without associated CIS (log-rank test, P = 0.0116 and
0.0075, respectively). Multiple tumors, prostatic urethral involvement
and associated CIS were risk factors for metachronous UUT TCC, a
conclusion that may be useful for designing follow-up strategies for
primary invasive bladder cancer after radical cystectomy.
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Introduction

One of the most important characteristics
of transitional cell carcinomas (TCC) of the
bladder and upper urinary tract (UUT) is the
high incidence of synchronous and/or me-
tachronous occurrence. Thus, the develop-
ment of UUT tumors after cystectomy has
been studied by many groups for a long time,
with the incidence being 2 to 9% in previous
studies (1-9). These studies were performed
in patients submitted to radical cystectomy
because of various types of bladder cancer.
In addition, the lack of guidelines regarding
patient selection and the interval and dura-
tion of surveillance results in wide varia-
tions in practice (10). There are no studies
assessing the prognostic factors for metach-
ronous UUT TCC after radical cystectomy
for primary invasive bladder cancer by mul-
tivariate analysis. The aim of the present
study was to assess the incidence of UUT
TCC following radical cystectomy for pri-
mary invasive bladder cancer, and to deter-
mine prognostic factors for primary invasive
bladder cancer that may predict a UUT tu-
mor.

Patients and Methods

The records of 476 consecutive patients
submitted to radical cystectomy and urinary
diversion for primary invasive bladder TCC
between February 1989 and March 2001
were retrospectively reviewed. Preoperative
evaluation included cystoscopy, transure-
thral resection of the bladder tumor and/or a
bladder biopsy, urine cytology, computed
tomography of the abdomen and pelvis, up-
per tract imaging by an intravenous urogram
(IVU) or by retrograde pyelography, and a
chest X-ray. Some patients underwent fur-
ther metastatic evaluation, including a bone
scan and chest computed tomography as
clinically indicated. Surgery included pelvic
lymphadenectomy in all patients and distal
ureteric margins were submitted to frozen-

section analysis.
Patients were followed up for at least 5

years or until death. The median follow-up
was 67 months (range: 7 to 106). The fol-
low-up evaluation consisted of a chest X-
ray, serum electrolytes, blood urea nitrogen,
creatinine, and urine cytology every 3 months
in the first and second years, and every 6
months thereafter. The UUT was monitored
in all patients by IVU every 6 months during
the first 3 years and then when clinically
indicated. All patients had a normal UUT at
IVU at the beginning of treatment.

The medical records of the patients were
reviewed and analyzed for possible prog-
nostic predictors such as the stage and grade
of primary tumor, multiplicity, carcinoma in
situ (CIS), presence of TCC in the prostatic
urethra, presence of TCC in the distal ureter,
tumor size, age, smoking, and sex. In addi-
tion to these variables, the interval between
radical cystectomy and diagnosis of UUT
TCC was recorded.

The metachronous UUT disease-free sur-
vival was calculated from the time of radical
cystectomy to the date of UUT TCC occur-
rence and was analyzed by the Kaplan-Meier
method. Univariate analysis was then used
with a log-rank test, while multivariate anal-
ysis was used according to the Cox propor-
tional hazards regression model to analyze
predictive factors. For the latter analysis, all
significant univariate variables were entered
in a stepwise, forward-selection protocol.
The disease-free period from the time of
UUT TCC occurrence was determined by
the Kaplan-Meier method, and differences
among groups were compared by the log-
rank test. Two-sided P values of less than
0.05 denoted statistical significance and the
hazard ratio is presented with the 95% confi-
dence interval. Statistical analysis was per-
formed using the SPSS statistical package.

Results

Table 1 lists the characteristics of the 476
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patients with primary invasive bladder can-
cer according to metachronous UUT TCC,
including patient age, sex, smoking, stage,
grade, tumor size, multiplicity, cytology, dis-
tal ureteral involvement, prostatic urethral
involvement, and associated CIS. Patient
age ranged from 18 to 83 years (median: 62
years). After radical cystectomy, UUT TCC
developed in 22 of the 476 cases (4.6%).
Most of these metachronous UUT TCC
(86.4%) occurred within 3 years of cystec-
tomy, and the mean interval from cystec-
tomy to diagnosis of UUT TCC was 29.2
months. Among the primary invasive blad-
der cancer patients with metachronous UUT
TCC after cystectomy, 17 had multifocality,
8 had prostatic urethral involvement, and 11
had associated CIS.

Eleven clinical and pathologic param-
eters were subjected to univariate analysis to
determine whether they were statistically
significant predictors of UUT TCC occur-
rence. In the analysis, tumor stage and grade
were reclassified into two subgroups: early
stage (T2) versus advanced stage (T3, T4),
and low grade (G1, G2) versus high grade
(G3). The following variable were of prog-
nostic significance for all patients in the
univariate analysis (Table 1): age (P =
0.0385), stage (P = 0.0426), multiplicity (P =
0.0268), prostatic urethral involvement (P =
0.0075), and associated CIS (P = 0.0012).

The factors that were significant in uni-
variate analysis were then analyzed by mul-
tivariate analysis using the COX propor-
tional model (Table 2). Multiplicity, pros-
tatic urethral involvement, and associated
CIS were identified as being significant in-
dependent prognostic factors of metachro-
nous UUT TCC (P = 0.0425, 0.0082, and
0.0006, respectively). The results were sup-
ported to some extent by analysis of the
UUT TCC disease-free rate by the Kaplan-
Meier method, whereby patients with pros-
tatic urethral involvement or with associated
CIS demonstrated a significantly lower me-
tachronous UUT TCC disease-free rate than

Table 1. Clinical characteristics of the patients and univariate analysis.

Patients UUT TCC P value

Age (years) 0.0385
≥60 286 (60.8%) 16 (72.7%)
<60 190 (39.2%) 6 (27.3%)

Sex 0.5842
Men 394 (82.8%) 17 (77.3%)
Women 82 (17.2%) 5 (22.7%)

Smoking habit 0.0768
Yes 233 (49.9%) 14 (63.6%)
No 243 (51.1%) 8 (36.4%)

Stage 0.0426
T2 94 (19.7%) 5 (22.7%)
T3 235 (49.4%) 13 (59.1%)
T4 147 (30.9%) 4 (18.2%)

Grade 0.0832
G1 9 (1.9%) 0 (0%)
G2 197 (41.4%) 9 (40.9%)
G3 270 (56.7%) 13 (59.1%)

Tumor size 0.3972
≥2 cm 312 (65.5%) 12 (54.5%)
<2 cm 164 (34.5%) 10 (45.5%)

Multiplicity 0.0268
Multiple 184 (38.7%) 17 (77.3%)
Single 292 (61.3%) 5 (22.7%)

Cytology 0.8934
Positive 315 (66.2%) 13 (59.1%)
Negative 161 (33.8%) 9 (40.9%)

Distal ureteral involvement 0.6855
Yes 54 (11.3%) 3 (13.6%)
No 422 (88.7%) 19 (86.4%)

Prostatic urethral involvement 0.0075
Yes 42 (10.7%) 8 (47.1%)
No 352 (89.3%) 9 (52.9%)

Associated carcinoma in situ 0.0012
Yes 56 (11.8%) 11 (50.0%)
No 420 (88.2%) 11 (50.0%)

Data are reported as number with percent in parentheses. UUT = upper urinary tract;
TCC = transitional cell carcinoma; T2 = early stage; T3, T4 = advanced stages; G1, G2
= low grades; G3 = high grade.

Table 2. Cox proportional hazards model analysis of predictors of metachronous
upper urinary tract transitional cell carcinoma due to primary invasive bladder cancer.

Predictors P value Hazard ratio (95%CI)

Age, ≥60 vs <60 years 0.1258 1.41 (1.04-1.92)
Stage

Stage 2 vs stage 3 0.0632 0.83 (0.57-1.15)
Stage 2 vs stage 4 0.0843 1.79 (1.17-2.74)

Multiplicity, multiple vs single 0.0425 2.98 (2.02-3.56)
Prostatic urethral involvement, yes vs no 0.0082 2.76 (1.86-4.19)
Associated carcinoma in situ, yes vs no 0.0006 4.32 (2.15-6.68)
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patients without prostatic urethral involve-
ment or without associated CIS (P = 0.0116
and 0.0075, respectively; Figures 1 and 2).
Multiplicity also affected the disease-free
rate for metachronous UUT TCC. Although
not significant, the UUT TCC disease-free
rate of single focus disease tended to be
higher than that of multiple focus disease (P
= 0.0895 by the log-rank test).

Discussion

Patients who survive bladder cancer re-
main at risk for upper tract recurrence due to
the multifocal nature of urothelial cancer.
Approximately 2 to 9% of patients with
bladder cancer develop metachronous UUT
TCC, usually within 3 years of cystectomy
for bladder cancer (1-7,9,10). In our series
of primary invasive bladder cancer, the rate
of metachronous UUT TCC was 4.6% (22
patients), and 19 of these patients (86.4%)
developed UUT TCC within 3 years of radi-
cal cystectomy. The incidence and high risk
period were similar to those reported previ-
ously (1-9,11,12).

Several studies have assessed the influ-
ence of bladder CIS on the incidence of

upper-tract recurrence. Zincke et al. (1) re-
ported that 8 of 14 patients with an upper
tract tumor after cystectomy had CIS in the
cystectomy specimen. In that series, patients
with CIS were three times more likely to
develop a UUT TCC. A similar but not
significant rate was reported by Balaji et al.
(11). However, Solsona et al. (13) reported
that in patients undergoing cystectomy the
incidence of UUT TCC was higher among
cases with bladder CIS (8 of 46, 17.4%) than
among cases with invasive bladder cancer (7
of 179, 3.9%) (P < 0.01). Using Cox’s pro-
portional hazards regression model (Table
2), we compared metachronous UUT TCC
recurrence rates after primary invasive blad-
der cancer with those after associated CIS
and identified a higher incidence after asso-
ciated CIS. The incidence of UUT TCC
recurrence was 11 of 56 (19.6%) for associ-
ated CIS compared with 11 of 420 (2.6%)
for invasive bladder cancer. A similar result
was obtained by Kaplan-Meier analysis (Fig-
ure 2, P = 0.0075). Freedom from UUT TCC
was better for patients with bladder cancer if
they did not have an associated CIS. Our
results demonstrate that associated CIS was
a powerful predictor for metachronous UUT
TCC after primary invasive bladder cancer.
Based on the fact that different studies report
different statistical results, we think that this
discrepancy might be attributed to follow-up
bias because the absolute incidence in any
given series depends on the duration of fol-
low-up as well as the degree of surveillance.

Although prostatic urethral involvement
is widely accepted as a risk factor for upper
tract recurrence, controversy exists regard-
ing whether there is a statistically significant
association between TCC involving the pros-
tate and the eventual development of a UUT
TCC after radical cystectomy. Kenworthy et
al. (6) reported that TCC within the prostate
was present in 101 of 334 men (30%) who
underwent cystectomy. Five of these pa-
tients (5.0%) had UUT TCC compared to 4
of 232 (1.8%) without TCC of the prostate,

Figure 1. Kaplan-Meier plot for
freedom from metachronous up-
per urinary tract (UUT) transi-
tional cell carcinoma (TCC) com-
paring groups with and without
prostatic urethral involvement
(P = 0.0116, log-rank test).

Figure 2. Kaplan-Meier plot for
freedom from metachronous up-
per urinary tract (UUT) transi-
tional cell carcinoma (TCC)
comparing groups with and with-
out associated carcinoma in situ
(P = 0.0075, log-rank test).
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with no statistically significant difference.
In contrast, Sved et al. (14) observed TCC
within the prostatic urethra in 27 of 235
(11%) patients. Of the 5 patients with even-
tual UUT TCC, 3 had TCC involving the
prostatic urethra compared with 24 of 230
(10%) patients with no UUT TCC. The rela-
tionship between prostatic urethral TCC and
eventual UUT TCC was statistically signifi-
cant (P < 0.01) and multivariate analysis
showed that the presence of prostatic ure-
thral TCC was an independent predictor of
UUT TCC. Nevertheless, our results agreed
with the conclusion of Sved et al. (14) by
multivariate analysis using the Cox propor-
tional hazards model (Table 2, P = 0.0082)
and analysis by the Kaplan-Meier method
for freedom from UUT TCC (Figure 1, P =
0.0116), although there were some differ-
ences in the characteristics of the patients
studied. Considering these data as a whole,
we believe that statistical contradiction in
different series might be attributed to the
following facts: a) because there was some
correlation between the statistical result and
the number of samples, a much larger study
population would be necessary to demon-
strate the significance of this relationship; b)
some studies did not differentiate between
cases with direct involvement of prostate
stroma by the bladder tumor and non-con-
tiguous TCC involving the prostatic urethra.
The true incidence of eventual UUT in pa-
tients with TCC involving the prostatic ure-
thra is unknown. A possible explanation for
the lack of association between prostatic
urethral involvement and metachronous UUT
TCC is that the authors did not distinguish
between non-contiguous prostatic urethral
involvement and direct prostate invasion by
bladder TCC (14).

Other proposed risk factors for UUT TCC
after radical cystectomy such as age, stage,
and multiplicity were analyzed by multivari-
ate analysis. We observed that multiplicity
was the only prognostic predictor (P = 0.0425,
hazard ratio 2.98, 95% confidence interval =

2.02-3.56), although the result was not sup-
ported by analysis of freedom from UUT
TCC by the Kaplan-Meier method (P =
0.0895). Thus, the risk of metachronous UUT
TCC is 3-fold higher for multiple than for
single bladder tumors. Previous studies have
demonstrated that multiplicity is a risk fac-
tor for UUT TCC after the diagnosis of
superficial bladder cancer (15,16). Of par-
ticular interest is our finding that there is a
similar correlation between multifocal pri-
mary invasive bladder and metachronous
UUT TCC after radical cystectomy. Differ-
ent pathogenetic mechanisms have been pro-
posed. First, the entire urothelium from the
renal pelvis to the urethra may be suscep-
tible to malignant transformation due to a
carcinogenic insult. Second, several clinical
and experimental findings support the alter-
native explanation that the multifocal devel-
opment of urothelial cancers is due to seed-
ing and/or intraepithelial spreading of the
original cancer cells (17,18). Furthermore,
detailed investigations of multifocal urothe-
lial cancers, including superficial disease,
have suggested the development of multifo-
cal cancer from plural clones (19,20). How-
ever, the precise mechanism of multifocal
development in urothelial cancers requires
further elucidation.

Tumor multiplicity, associated CIS and
prostatic urethral involvement all had a sig-
nificant impact on the risk of metachronous
UUT TCC for primary invasive bladder can-
cer after radical cystectomy. We noted that
the risk of the development of UUT TCC
after excision of primary bladder cancer var-
ied according to different predictors, which
may be useful for designing strategies to
follow these cases.
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