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ABSTRACT

Objective: To analyze the results of the treatment of transitional cell carcinoma (TCC) of the bladder with radical cystec-
tomy and determine which prognostic factors can be utilized as disease-free survival and cancer-specific survival indepen-
dent variables.
Materials and Methods: Medical records of 113 patients submitted to radical cystectomy and bilateral iliac lymphadenec-
tomy between 1993 and 2005 were reviewed. The risk factors analyzed were age, sex, pathological stage, tumor grade,
presence of carcinoma in situ and the presence of lymph nodes involvement.
Results: After a mean follow-up of 31.7 ± 28.5 months, 46 patients (40.7%) presented recurrence and 24 patients (21.2%)
died due to cancer. Only pathological stage and the lymph nodes involvement became independent variables for recurrence
and survival. Patients with T4 stage presented 9.6 times the risk of recurrence of the disease when compared with stage T0
patients (p = 0.010) and the patients with lymph node involvement presented 2.5 times the risk of recurrence (p = 0.047)
and 3.1 times the risk of death (p = 0.022) when compared to patients without lymph nodes involvement.
Conclusions: Pathological stage and the involvement of lymph nodes represented more important prognostic variables, and
in the presence of advanced stage tumors (T3/T4) and involvement of lymph nodes, the institution of adjuvant treatment
should be considered.
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INTRODUCTION

Bladder cancer is responsible for 7% of all
types of neoplasia in men and 2% in women (1).
Around 25% of the diagnosed cases are infiltrative
tumors, and presently radical cystectomy is the treat-
ment of choice in such cases (2). However, clinical
evolution of these patients is not uniform and, de-
spite aggressive surgical treatment, around 50% die
after 5 years of follow-up (3-5).

Such high treatment failure rates can be ex-
plained by the fact that bladder infiltrative tumors
present a trend towards the development of metasta-
sis, which was not identified by diagnostic methods
available at the time of treatment (6,7). For this rea-
son, even though its benefit is not clearly defined,
adjuvant chemotherapy has been indicated as a strat-
egy to improve treatment efficacy (6).

Two important measures that can contribute
to improve therapeutic results are the development
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of new chemotherapy agents, and an adequate selec-
tion of the patients who are candidates for adjuvant
treatment (8,9). In this context, the definitions of re-
currence and survival independent prognostic factors
that allow the selection of high-risk patients that can
benefit from adjuvant treatment assume a fundamen-
tal importance. Previous studies have demonstrated
that pathological stage, the tumor grade, the presence
of carcinoma in situ (CIS) and the involvement of
lymph nodes constitute important prognostic factors
in patients with bladder TCC (3,10).

The objective of the present study is to ana-
lyze the results of bladder TCC treatment with radi-
cal cystectomy and determine which prognostic fac-
tors can be used as mortality and recidivation inde-
pendent variables due to this aggressive behavior
neoplasia.

MATERIALS AND METHODS

Between March 1993 and January 2005, the
medical records of 153 patients diagnosed with blad-
der cancer submitted to radical cystectomy and
obturatory lymphadenectomy were revised. After the
exclusion of patients that received neoadjuvant che-
motherapy, that presented tumors of other histology
types and those who had incomplete medical records
and did not have available follow-up, the final group
was composed of 113 patients.

Preoperative diagnosis was performed by
transurethral resection. All patients were staged with
thorax radiography and computerized tomography of
the abdomen and pelvis, and were considered bear-
ers of a localized disease. The indications of radical
cystectomy included the presence of tumors compro-
mising the  muscular layer (T2), and superficial tu-
mors refractory to multifocal or intravesical therapy.
Fifteen patients with extravesical disease (T3-T4 or
positive lymph nodes) were submitted to adjuvant
chemotherapy with metotrexate, vinblastine,
adriamycin and cisplatin (M-VAC).

Risk factors analyzed were age, sex, patho-
logical stage, tumor grade, presence of CIS and an
indication of involvement of the lymph nodes. The
analysis of the pathological stage and tumor grade

was conducted using the TNM system developed in
1997 and WHO respectively (11,12). For the analy-
sis of the pathological stage we utilized the T0, T1
(T1 + Tis), T2 (T2a + T2b), T3 (T3a + T3b) and T4
categories. Grade 1 and 2 tumors were considered
low grade, while grade 3 and 4  tumors were consid-
ered high grade.

Table-1 describes the characteristics of the
113 patients studied. The mean age was 65.9 years
(42 to 90), and the majority of patients (85.8%) were
male. As for the stage, we observed that 39% of the
patients presented extravesical disease (T3 and T4)
and the large majority (86.9%) presented high-grade
tumors (3 and 4). The presence of CIS was observed
in 40.7% of the patients, and the involvement of lymph
nodes in 15.7%. Twenty nine patients did not have

Table 1 – Characteristics of patients studied.

Age
(mean / median)
(variation)

Sex
(male / female)

Pathological stage
T0
Tis
T1
T2a
T2b
T3a
T3b
T4

Grade
Low
High

Carcinoma in situ
(yes / no)

Lymph nodes involvement
(yes / no)

       N (%)

65.9 ± 9.7 / 67.0
42 a 90

97 (85.8) / 16 (14.2)

13 (11.5)
09 (8.0)
18 (15.7)
18 (15.7)
11 (9.7)
12 (10.6)
23 (20.4)
09 (8.0)

11 (13.1)
73 (86.9)

46 (40.7) / 67 (59.3)

11 (15.7) / 59 (84.3)
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information regarding the tumor grade while 43 lacked
information regarding lymph node involvement. Mean
postoperative follow-up was 31.7 ± 28.5 months (me-
dian 24, 1 to 138).

During the postoperative period, follow-up
consisted of a visit 2 months after the surgery and
every 4 months until 1 year was completed. After this
period, patients were seen every 6 months or less in
cases of progression or death. On every visit, patients
were submitted to clinical exams, thorax radiogra-
phy and computerized tomography of the abdomen
and pelvis. Recurrence was defined as: a) local = pres-
ence of a new tumor lesion in the pelvis and/or
retroperitoneum or abdominal wall; b) systemic = in
other parts of the body; and c) urothelial = when
present in the urethra or upper urinary tract.

The main variables studied were disease-free
survival and cancer-specific survival. Patients that
died due to other causes were considered as censures
and were followed until the date of death. The Kaplan-
Meier method was utilized to determine survival
curves and statistical significance assessed by Log-
Rank and Breslow tests. Multivariate analysis was per-
formed with the Cox regression model showing a con-
fidence interval (CI) of 95%. The value of  p < 0.05
was considered statistically significant.

RESULTS

Forty-six patients (40.7%) presented recur-
rence; 20 local (17.7%), 25 systemic (22.1%) and 5
urothelial (4.4%). The most frequent systemic me-
tastasis sites were bone (24%), lung (22%) and liver
(13%). Four patients presented more than one type
of recurrence simultaneously – 3 local and systemic
and 1 systemic and urothelial. The mean disease-free
survival rate was estimated at 69 months (Kaplan-
Meier, CI 95% [55 to 83]). Twenty four patients
(21.2%) died due to cancer. The mean time of can-
cer-specific survival was estimated at 94 months
(Kaplan-Meier, CI 95% [79 to 109]).

Through the Kaplan-Meier method, we ob-
served that both pathological stage and the presence
of lymph node involvement significantly influenced
disease-free and cancer-specific survival. Of patients

with stage T0, T1, T2, T3, and T4, recurrences were
observed in 7.3%, 33.3%, 34.5%, 62.9% and 44.4%
of patients respectively (Breslow, p = 0.009), and
death in 0%, 18.5%, 9.3%, 37.1% and 33.3% respec-
tively (Breslow, p = 0.002) (Figures-1 and 2). As for
the analysis of lymph nodes, recurrences occurred in
8 of 11 patients with compromised lymph nodes
(72.7%) and in 20 of 59 patients without compro-
mised lymph nodes (33.9%) (Log-Rank, p = 0.015),
Figure-3. Death occurred in 6 (54.5%) and 12 (20.3%)
patients of the 2 groups respectively (Log-Rank, p =
0.015) (Figure-4).

In the Cox regression analysis, only pathologi-
cal stage and a compromise in the lymph nodes consti-
tuted recurrence independent variables in uni- and
multi-variate analysis (Tables-2 and 3). Even though
patients with high grade tumors presented 3.4 times
the risk of recurrence when compared to patients with
low grade tumors, this result showed to be only mar-
ginally significant (p = 0.093). According to Table-3,
we observed that patients with stage T4 presented a
recurrence risk 9.6 times greater than patients with stage
T0 (p = 0.010), and patients presenting involvement
of the lymph nodes presented a recurrence risk 2.5 times
greater than patients without compromised lymph
nodes (p = 0.047). Similar results were observed in
relation to cancer-specific survival (Table-4). Patients
with lymph node involvement presented a death risk
3.1 times greater when compared to those without
lymph node involvement (p = 0.022). The inclusion of
stage in this model was not possible since no patient
with stage T0 died due to the disease.

COMMENTS

In the present study, we analyzed the results
of the treatment of 113 patients with diagnosis of blad-
der TCC and determined which variables could be
used as independent prognostic factors of disease-free
and cancer-specific survival. Despite the radical sur-
gical treatment, after a mean follow-up of 32 months,
around 40% of the patients presented a recurrence
and 21% died of cancer. The only prognostic factors
independent from disease-free survival were patho-
logical stage and lymph node involvement. As for the
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Figure 3 – Disease-free survival according to lymph node in-
volvement (Log-Rank, p = 0.015).

Figure 4 – Cancer-specific survival according to lymph node
involvement (Log-Rank; p = 0.015).

Figure 1 – Disease-free survival according to pathological stage
(Breslow, p = 0.009).

Figure 2 – Cancer-specific survival according to pathological
stage (Breslow; p = 0.002).
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cancer-specific survival, lymph node involvement was
also an independent variable. Even though the inclu-
sion of pathological stage in the regression model for

mortality was not possible, we observed that while
no patient with stage T0 died, death occurred in 36%
of the cases when the stage was T3/T4.

Table 3 –  Results of Cox regression to determine the association of variables to disease-free survival (multivariate analy-
sis).

Relative Risk   CI at 95% p Value

Multivariate analysis
Stage 0.024
T1/T0 1.34 [0.14 - 12.86] 0.093
T2/T0 1.46 [0.16 - 13.71] 0.081
T3/T0 4.05 [0.52 - 31.79] 0.011
T4/T0 9.60 [1.06 - 87.04] 0.010

Lymph nodes
(yes / no) 2.51 [1.01 - 6.21] 0.047

Table 2 –  Results of Cox regression to determine the association of variables with disease-free survival (univariate
analysis).

Age
(≥  67 years / < 67 years)

Sex
(male / female)

Stage
T1/T0
T2/T0
T3/T0
T4/T0

Grade
(Low / High)

Ca in situ
(yes / no)

Lymph nodes
(yes / no)

01.03

01.64

05.91
06.37
14.01
19.04

03.40

01.36

02.68

[0.57 - 1.87]

[0.65 - 4.16]

[0.75 - 46.80]
[0.80 - 50.94]
[1.84 - 106.71]
[2.05 - 176.48]

[0.82 - 14.17]

[0.75 - 2.45]

[1.17 - 6.14]

0.910

0.299

0.011
0.093
0.081
0.011
0.010

0.093

0.311

0.020

Univariate analysis

Relative Risk CI at 95% p Value
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Many studies analyzed the prognostic fac-
tors in patients with bladder TCC treated with radi-
cal cystectomy. The pathological stage and lymph
nodes involvement have been considered by many
authors to be the main prognostic factors in these
patients (3,4,13,14). In an analysis of 130 patients,
Soloway et al. (4) observed that 5-year survival rates
were 82% for patients with superficial tumors, 65%
for those with T2 and 28% for patients with T3/T4,
while patients with lymph node involvement pre-
sented a 5-year survival rate of 18% against 65%
for patients presenting no lymph node involvement.
Similarly, in an analysis of 369 patients treated with
radical cystectomy as monotherapy, Bassi et al. (13)
demonstrated that while in univariate analysis of
pathological stage, the involvement of lymph nodes,
the presence of microvascular and perineural inva-
sion and the presence of obstruction in upper uri-
nary tract were determinant of global survival, in
multivariate analysis only the first two were inde-
pendent variables. More recently, an analysis of 114
patients considering the variables of age, sex, patho-
logical stage, grade, lymph node involvement, lym-
phatic invasion, vascular invasion and the presence
of CIS found that only pathological stage and lymph

node involvement were independent factors of re-
currence (14).

On the other hand, many authors have high-
lighted the prognostic value of other variables. In an
analysis of 218 patients, Cheng et al. (2) found the
tumor size, pathological stage and involvement of
lymph nodes were independent variables for metasta-
sis-free, cancer-specific and global survival rates. The
presence of positive margins was independently as-
sociated with recurrence-free and cancer-specific sur-
vival, and age, lymph node involvement and the pres-
ence of positive margins was associated with local
recurrence-free survival. Later, in analyzing 64 pa-
tients with stage T2 only, the same authors demon-
strated that only tumor size and involvement of the
lymph nodes were significantly associated with dis-
ease free and cancer-specific survival, and they pro-
posed a change in the sub-classification of T2 stage
based on tumor size l (15). On the other hand, in an
analysis of 283 patients, Leissner et al. (16) demon-
strated that the presence of blood vessel invasion to-
gether with stage and lymph node involvement were
the sole determinant variables for disease-free sur-
vival. The value of microvascular invasion was also
highlighted by Hong et al. (7) in a retrospective analy-

Table 4 – Cox regression model to determine the association of variables to cancer-specific survival (univariate analysis).

Relative Risk CI at 95% p Value

Univariate analysis

Age

(≥ 67 years / < 67 years) 1.42 [0.62 - 3.25] 0.405

Sex

(male / female) 2.41 [0.57 - 10.25] 0.235

Grade

(high / low) 3.02 [0.40 - 22.77] 0.283

Ca in situ

(yes / no) 1.33 [0.59 - 2.99] 0.486

Lymph nodes

(yes / no) 3.17 [1.19 - 8.46] 0.022
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sis of 125 patients, demonstrating that only this and
pathological stage were independent variables for
global survival – the former being more important
than the latter. Patients with lymph nodes involve-
ment, however, were not included in the analysis.

In the present study, age, sex, tumor grade
and the presence of carcinoma in situ did not con-
stitute important prognostic factors. While the ma-
jority of studies demonstrate that sex does not
present any prognostic value (2,3,5,10,15,16), the
results regarding age analysis are more conflict-
ing. Some point out that age can be determinant of
recurrence (2,15), cancer-specific survival (10) and
global survival (15), while others demonstrate not
to have any prognostic value at all (3,5,7,14,16).
Our results correspond to the latter studies and thus
suggest that radical cystectomy can be indicated
for older patients as a form of treatment for blad-
der TCC. The presence of CIS has also showed con-
flicting results. Even though the presence of CIS
is traditionally related to a poor prognosis, many
studies do not reproduce these results (5,14), or
even show that patients with CIS present better
cancer-specific survival and global survival rates
when treated with radical cystectomy (2,10). As
for the grade, the fact that the majority of bladder
infiltrated tumors present a high grade (87% of
cases in the present series) can, in part, explain
why tumor grade presents a low prognostic value
in these patients. In fact, many authors confirm
these findings (2,3,5,7). In the present study, even
though patients with high grade tumors have pre-
sented around 3 times the risk of recurrence and
mortality when compared to patients with low
grade tumors, these results did not present statis-
tical significance.

Despite aggressive treatment with radical
cystectomy, 46 patients (40.7%) presented recurrence
and 24 patients (21.2%) died due to cancer. One of
the main factors responsible for the low rate of suc-
cess with the curative surgical treatment of infiltrat-
ing bladder tumors is its predilection for hidden me-
tastasis during treatment (7). This fact is clear when
we observe that even the absence of residual tumors
in the surgical specimen (T0) does not guarantee suc-
cessful treatment. Frazier et al. (10) demonstrated that

30% of their 75 patients with stage T0 died due to
bladder tumors after 5 years. In our series, even though
none of the 13 patients with T0 died, 1 of them (7.3%)
presented recurrence after 24 months of follow-up. It
is possible that this number could increase if those
patients are followed for a longer period.

A limitation of the present study is the fact
that 15 patients received adjuvant chemotherapy. All
those patients presented either stage T3/T4 or lymph
node involvement. The recurrence and mortality rates
of this group were 67% and 40% respectively, while
53% and 31% of the 32 patients T3/T4 that did not
receive any adjuvant treatment presented recurrence
and death respectively. These numbers suggest that
chemotherapy did not represent benefits, however this
analysis is restricted since patient selection for adju-
vant treatment was not randomized.

Finally, we conclude that bladder infiltrating
TCC represents an aggressive neoplasia with high
rates of recurrence and mortality in spite of the radi-
cal surgery treatment. Pathological stage and lymph
node involvement represent the most important vari-
ables for recurrence and survival, and in the presence
of tumors with advanced stage (T3/T4) and involve-
ment of lymph nodes, the institution of adjuvant treat-
ment should be considered. However, these results
should be analyzed carefully until other variables,
such as tumor size, the presence of microvascular and
perineural invasion, epidermoid differentiation and
surgical margin compromise can be included in this
study.
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