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Clinical Prognostic Factors for Radical Cystectomy in Bladder

Cancer
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Purpose: We investigated the effects of radical cy-
stectomy and the prognostic factors that affect the
survival of bladder cancer patients.

Materials and Methods: From 1979 to 2002, 59 patients
with long-term follow up results of at least 2 years were
enrolled in this study. Indications for surgery included
muscle invasive bladder cancer and high-risk superficial
bladder cancer. The cancer specific and recurrence free
survival rates with respect to the possible prognostic
factors were determined using Kaplan-Meier statistics.

Results: The mean patient age was 62.8 years (M: 48,
F: 11), and the estimated 5- and 10-year survival rates
were 62% and 39.4%, respectively. The median time to
local or systemic recurrence was 16 months (range: 5~
100), and the average survival durations after local and
systemic recurrence were 14.4 months and 12.7 months,
respectively. Pathologic stage, tumor grade, mean nu-
clear area, sex and lymphatic invasion were significant
factors by univariate analysis (p<0.05). The disease

INTRODUCTION

Bladder cancer has the highest incidence rate among the
urologic cancers in Korea. In the 1990’s, it was reported that
1500 new patients were registered annually with a diagnosis of
bladder cancer (1). Bladder cancer is classified as superficial
and invasive cancer; however, 75% of superficial tumors are
recurrent and 10~15% progress on to become invasive tumors.
Radical cystectomy remains the standard treatment for invasive
bladder cancer that is confined to the bladder, but after surgery
50% of these patients show recurrence or distant metastasis,
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related survival rate in patients having progression from
an initial superficial tumor was lower than for those
patients who displayed muscle invasive disease at the
initial treatment. Multivariate analysis identified patho-
logic stage and lymphatic invasion as independent prog-
nostic factors.

Conclusions: Radical cystectomy for organ-confined
cancer showed favorable 5- and 10-year survival rates.
The survival rate for patients with progression from an
initial superficial tumor was worse than for those patients
with invasive tumor at the initial presentation. The most
significant independent prognostic factors were the path-
ologic stage and the presence of lymphatic invasion,
which were highly correlated with all the investigated
disease endpoints. (Cancer Research and Treatment 2005;
37:48-53)

Key Words: Radical cystectomy, Bladder cancer, Prog-
nostic factor

and this leads to death in most cases within 2 years (2,3). To
improve the survival outcomes before or after cystectomy, vari-
ous modalities such as radiation therapy, neoadjuvant or adju-
vant combination chemotherapy have been attempted for pa-
tients who are considered at high risk of developing metastasis
based on the pathologic findings at the time of cystectomy.
Although the definitive roles of adjuvant or neoadjuvant che-
motherapy in this setting have not been clarified, the results of
small trials have been encouraging (4). Recent advances in
organ-preserving procedures for invasive bladder cancer such as
extensive transurethral resection, chemotherapy, radiotherapy
and combined multimodal regimens have become popular be-
cause of the improved quality of life associated with retaining
the native bladder (5,6).

Various trials are being undertaken at this time to improve
survival outcome, and we believed that the outcome of a con-
temporary cystectomy series with strict patient selection criteria
would provide valuable information. Therefore, we retrospec-
tively analyzed patients who had undergone radical cystectomy
for preoperatively staged NO and MO bladder cancer, and we
evaluated their long-term clinical outcome according to several
clinical parameters to identify the possible independent prog-
nostic factors.
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MATERIALS AND METHODS

1) Patients

Our retrospective study was performed on 59 patients, and
their long-term follow up details exceeded 2 years. These 59
patients were chosen from among 75 patients who underwent
radical cystectomy at Kyung Hee University Medical Center
from 1979 to 2002. Of these 59 patients, 48 were men (81.4%)
and 11 were women, and the median age of the total patients
was 63 years (range: 45 ~81 years). Indications for radical cy-
stectomy were those patients who demonstrated muscle inva-
sive bladder cancer that was confined to the bladder on the im-
aging studies, and those patients with superficial high-risk tu-
mors such as multifocal, T1G3 and BCG-refractory CIS tumors.
We also included the cases in which only the prostate urethra
had been invaded. Urethrectomy was performed simultaneously
in these cases. All the patients reported on in this study were
preoperatively staged as NO or MO based on CT scan or MRI
of the abdomen and pelvis, the IVP and the bone scan findings.
Patients with non-TCC malignancy, gynecologic cancer patients
and those patients with inadequate follow-up information were
excluded. Moreover, even though we planned radical cystecto-
my based on the preoperative workup results, we did not pro-
ceed with surgery if the intraoperative frozen pelvic lymph
node results were tumor positive.

2) Surgical Technique:

Lymphadenectomy. Bilateral pelvic lymphadenectomy was
performed in all patients. The extent of lymphadenectomy in-
cluded dissection of the obturator fossa only. Frozen section a-
nalysis was performed intraoperatively, and this procedure was
abandoned if positive nodes were identified.

Radical cystectomy and urinary diversion. In the cases of
prostatic urethra invasion, we performed a simultaneous ure-
threctomy. For the female patients, unless an orthotopic bladder
substitution was performed, the procedure usually involves en
bloc resection of the uterus together with most of the anterior
wall of the vagina and the entire urethra. We constructed an
ileal conduit in 54 patients and an orthotopic neobladder in 5
patients; the latter procedure has been performed since 1998 by
using the sigmoid colon.

3) Pathological findings:

Cystectomy specimens. All en bloc cystectomy specimens
were examined using the same pathological protocol. Patho-
logic staging of bladder tumor and lymph nodes was performed
according to the 1997 TNM classification by the International
Union Against Cancer and the American Joint Committee on
Cancer. The pathologic subgroups were defined as organ-
confined (<pT2) or non-organ-confined (>pT2). In addition,
we evaluated the lymphatic and vascular invasion that were lo-
cated in the perivesical fat, and we assessed the prognostic
importance of these findings.

The patients were also divided into three groups according
to the histological results obtained from the initial and final
transurethral tumor resections. In the first group, radical cy-
stectomy was carried out for those patients having superficial
bladder carcinoma with a high risk of progression. The second

Table 1. Characteristics of patients

Characteristics No %

Pathologic staging

pTa-1/ pTIS* 9 15.3
pT2 24 40.7
pT3 17 28.8
pT4 9 153
Grade
1 7 11.9
2 39 66.1
3 13 22.0
Tumor status at presentation
Superficial 14 23.7
Progressed from superficial 7 11.9
Initial invasive 38 64.4

MNA" (mean+SD) 75.8+21 (31.54~138.48)

.. . . . +
*Transitional cell carcinoma in situ; mean nuclear area.

group consisted of patients who displayed a superficial tumor
at the first presentation and then they developed progressive
muscle-invasive tumor while under conservative treatment. The
third group of patients already had muscle-invasive disease at
the first presentation.

Nuclear morphometry. All the resected specimens were fixed
in 4% neutral buffered formalin and routinely embedded in par-
affin wax using an automated tissue-processing unit. Histol-
ogical sections (5 mm thick) were cut from each specimen,
stained with haematoxylin and eosin and then assessed using
an interactive image-analysis system comprised of a photo-
microscope (Nikon, Tokyo, Japan) equipped with a high- reso-
lution video camera (JVC, KKY-F-30, JCCD, Japan). For each
patient, we randomly selected five microscope fields (*400)
for assessment: the nuclei of the tumor cells were outlined and
measured, and we avoided the nuclei of stromal and necrotic
areas. Fifty nuclei were measured for each patient and the mean
nuclear area was calculated (square micrometers). The nuclear
morphometric subgroups were defined as low (<90ym”) or
high (=90pm”).

4) Statistics

Overall survival and disease-free survival were estimated by
using Kaplan-Meier curves. The log rank test was used to com-
pare survival in the patient subgroups. In addition, univariate
and multivariate analyses were performed using the Cox regres-
sion hazard model to evaluate the independent prognostic fac-
tors for the patients who underwent radical cystectomy. A p
value of <0.05 was considered statistically significant.

RESULTS

1) Patient characteristics and pathologic staging

Among the 59 enrolled patients, organ-confined tumors (<
pT2) were present in 33 patients (56%): pTIS staged tumor was
found in 1 patient, pT1 staged tumor was found in 8 patients,
and pT2 staged tumor was found in 24 patients (Table 1).
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Fig. 1. Disease-free (A) and overall survival (B) for 59 patients that underwent radical cystectomy for bladder cancer.
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Fig. 2. Discase-free (A) and overall survival (B) for patients with organ-confined and non-organ-confined tumors.
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Fig. 3. Disease-free (A) and overall survival (B) for patients with and without lymphatic invasion.



Seung Hyun Jeon, et al : Long-term Follow-up of Radical Cystectomy for Bladder Cancer 51

Table 2. Prognostic factors following radical cystectomy

Prognostic factors

Recurrence-free survival

Overall survival

RR (95% CI) p value RR (95% CI) p value

Univariate analysis:

Sex (male vs female) 2.51 (1.13~5.57) 0.024 2.28 (1.09~4.78) 0.029

Organ confined vs non-organ confined 3.57 (1.63~7.84) 0.001 2.67 (1.4~5.1) 0.003

Presence of lymphatic invasion (No vs Yes) 3.54 (1.67~7.53) 0.001 3.33 (1.73~6.43) 0.000

Presence of vascular invasion (No vs Yes) 0.33 (0.11~1.9) 0.277 0.45 (0.08~1.4) 0.132
Tumor Grade

Grade 1 1 1

Grade 2 4.46 (0.59~33.59) 0.146 2.46 (0.74~38.12) 0.141

Grade 3 14.64 (6.86~25.42) 0.011 4.82 (1.31~17.69) 0.018
MNA (<90 vs >90um’) 1.99 (0.94~4.25) 0.072 2.59 (1.34~5.02) 0.005
Tumor status at presentation

Superficial 1 1

Progressed from superficial 9.07 2.2~37.37) 0.002 5.59 (1.84~16.99) 0.002

Initial invasive 291 (1.37~9.03) 0.04 1.93 (1.52~6.81) 0.017
Multivariate analysis

Organ confined vs non-organ confined 2.44 (1.25~4.78) 0.009 4.69 (1.73~12.73) 0.002

Presence of lymphatic invasion (No vs Yes) 3.67 (1.65~8.14) 0.001 3.2 (1.65~6.21) 0.001

Univariate analysis by Cox proportional hazards model and final Cox multiple regression model after forward conditional variable selection.

Non-organ-confined tumors (> pT2) were found in 26 patients
(44%): pT3 staged tumor was found in 17 patients and pT4
staged tumor was found in 9 patients (Table 1). Despite the
negative preoperative staging in all patients, the final pathology
demonstrated positive perivesical lymphatic invasion in 18 pa-
tients (30.5%) and vascular invasion in 3 patients (5.1%) The
incidences of lymphatic invasion were 12.5% in the pT2 staged
patients, 58.8% in the pT3 staged patients and 44.4% in the
pT4 staged patients.

According to the histologic results of the initial and final
transurethral resections of bladder tumor (TURBTS), 14 patients
(23.7%) underwent radical cystectomy for a superficial bladder
carcinoma that had a high likelihood of progressing. Seven
patients (11.9%) presented with a superficial tumor at the first
TURBT, but later they eventually developed a progressive
muscle-invasive tumor while under conservative management
(Table 1), and another 38 patients (64.4%) had muscle invasive
disease at the time of the first TURBT.

2) Overall Survival and Disease-free survival

The median follow-up of the 59 patients was 77 months
(mean follow-up: 88 months; range: 1 to 272 months). A total
of 3 patients (5.1%) died within 3 months of their surgery, and
the reasons for death were all non-tumor-related (i.e., panperito-
nitis for 2 patients, and accidental death for 1 patient). The re-
currence-free survival rate and overall survival rate for all the
patients at 5 years were 59.3% and 62%, respectively, and
41.3% and 39.4%, respectively, at 10 years (Fig. 1). Five-year
overall survival was reduced according to tumor staging, from
88.8% for patients with pT1 tumors, to 75% for those with pT2
tumors, to 47% for those with pT3 tumors and to 25.9% for
those with pT4 tumors. Disease-free survival and overall sur-
vival were closely correlated with the primary tumor stage and

with the presence of lymphatic invasion (Fig 2, 3)

In addition to the pathological stage and lymphatic invasion,
recurrence-free survival and overall survival were also found to
be closely correlated with gender, mean nuclear area (MNA),
tumor grade and the type of disease at presentation by uni-
variate analysis (p<0.05) (Table 2).

It is interesting that survival rates were clearly depended on
the disease type at the time of presentation. The 5-year overall
survival rates for patients with superficial tumor, initial invasive
tumor, and of those patients that progressed from an initial su-
perficial tumor were 84.4%, 64.8% and 16.7% respectively. In
particular, the lower survival rate of patients who underwent
cystectomy because of progression from an initial superficial
tumor at the first TURBT as compared with those patients who
displayed muscle invasive disease at first TURBT was note-
worthy.

By multivariate analysis, the pathologic stage and lymphatic
invasion were found to be significant independent factors of
overall and disease-free survival (Table 2).

3) Local recurrence versus distant metastasis

Tumor progression was observed in 26 of the 59 (44%)
patients. The median time to progression in these 26 patients
was 16 months (range: 5 to 100 months). Local recurrence was
observed in 13 (22%) patients and distant metastases were ob-
served in 19 patients (32.2%). The sites of local recurrence
were mainly the prostate, pelvic cavity, inguinal area, penis and
anus, and the incidence of local and distant failures was found
to be closely correlated with the pathologic stage (Table 3). The
incidence of local recurrence increased from 11.1% for patients
with pT1 tumors, to 20.8% for patients with pT2 tumor, 23.5%
for patients with pT3 tumor, and 33.3% for patients with pT4
tumor. Likewise, the incidence of distant metastasis increased
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Table 3. Local recurrence and distant failure according to tumor
stage

Local recurrence Distant failure

Tumor stage

No % No %
pTa-T1/TIS* (n=9) 1 11.1 1 11.1
pT2 (n=24) 5 20.8 7 29.2
pT3 (n=17) 4 235 6 353
pT4 (n=9) 3 333 5 55.6
Organ confined (n=33) 6 18.2 8 242
Non-organ confined (n=26) 7 269 11 42.3

Lymphatic invasion (-) (n=41) 8 19.5 10 24.4
Lymphatic invasion (+) (n=18) 5 27.7 9 50

*Transitional cell carcinoma in situ.

from 11.1% for patients with pT1 tumors, to 29.2% for patients
with pT2 tumor, to 35.3% for patients with pT3, and to 55.6%
for patients with pT4 tumor (Table 3). The average survival
duration after local recurrence was 14.4 months and the average
survival duration after systemic recurrences was 12.7 months.

4) Complications of radical cystectomy

Thirteen patients (22%) and 9 patients (15.3%) sustained ear-
ly or late complications, respectively. The most frequent com-
plications were urine leakage (10.2%) during the early post-
operative period and stomal stenosis (5.1%) in the late post-
operative period. Two patients that suffered from bowel leakage
died within the first postoperative month because of panperi-
tonitis and sepsis despite that they underwent re-operation.

DISCUSSION

Radical cystectomy remains the standard treatment for
invasive bladder cancer, and this operation is also performed
for recurring tumors and for poor differentiated multifocal
superficial bladder cancer. The pathologic stage of primary
bladder tumor, the pathologic subgroups and lymph node involve-
ment are the important survival determinants (7). However, the
preoperative clinical staging and TUR staging tend to be
inadequate in this content. Pagano et al (8) have reported that
the over-all staging errors in terms of differentiating the clinical
and pathologic stages were as high as 44%, and that 35% of
stage T1 cancers were understaged whereas Bosl (9) reported
that 39% of T2 staged patients were understaged. Similarly, in
the present study, when excluding the 2 cases that were
incompletely resected during TURBT, 2 of the 11 patients
(18.2%) who were classified as stage T1 at TURBT and 6 of
44 patients (13.6%) who were classified as stage T2 were
eventually found to be understaged.

Our study supports the role of radical surgery for invasive
bladder cancer: the recurrence-free survival rate at 5 years was
59.3% for the entire study group and 78.8% for the patients
with organ-confined tumors. A local recurrence rate of 26.9%
and a distant failure rate of 42.3 % for non-organ confined tu

mors are of extreme significance for accurate preoperative stag-
ing. However, the preoperative clinical staging systems have a
critical limitation, and that is that microscopic metastases can-
not be found. In our series, 8 patients (30.5%) showed post-
operative lymphatic invasion, and they experienced a conse-
quent miserable survival outcome of 31% and 25% for the 5-
year overall survival rate and disease-free survival rate, respec-
tively, despite of the negative preoperative imaging studies.

This analysis of patients with a long-term follow-up enabled
us to identify the important prognostic variables that could be
used to stratify patients after radical cystectomy. The patho-
logical variables of primary bladder tumor and the presence of
lymphatic invasion were identified as the important and inde-
pendent prognostic variables of overall and disease-free survival
for patients that underwent radical cystectomy. Univariate anal-
ysis showed survival differences according to gender and the
MNA subgroup. Many researchers have considered the MNA
to be a possible predictor of superficial bladder cancer progres-
sion, and they have suggested that it be used to complement
the grading systems as a quantitative biomarker (10, 11). How-
ever, it’s still mandatory that its prognostic significance be
further examined in independent patient sets. Interestingly, our
data show that female patients had a poorer survival than the
male patients (5-year overall survival; 36.3% in women vs 72%
in men, 5-year disease free survival; 36.3% in women vs.
65.6% in men). There were no significant differences found
between the distributions of the pathologic stages in males and
females. In women, T1 tumor was found in 1 patient (9.1%),
T2 tumor was found in 5 patients (45.5%), and T3 tumor was
found in 5 patients (45.5%), whereas in the men, T1 tumor was
found in 8 patients (16.7%), T2 tumor was found in 19 patients
(39.6%), T3 tumor was found in 12 patients (25%), and T4
tumor was found in 9 patients (18%). Some researchers have
suggested that the female survival rate is lower because of a
larger tumor size, a poorer general condition or a more ad-
vanced tumor state at the time of discovery (12, 13). However,
the prognostic role of gender for bladder cancer remains to be
determined.

Another noteworthy result of the present study was the sur-
vival difference observed between patients with an invasive tu-
mor at the first TURBT and those patients with a superficial
tumor at the first TURBT that later became invasive. Several
studies have reported that the prognosis of superficial tumor
that progresses despite of conservative management is no better
than that of invasive TCC found at the initial presentation (14,
15). The reason for the lower survival rate of patients showing
invasive progression from superficial disease could be related
to late discovery of tumor and the partial follow-up loss of pa-
tients. Actually, radical cystectomy specimens in the 7 patients
affected revealed T2 tumor in 2 patients, T3 tumor in 2 patients
and T4a tumor in 3 patients. Five of them were diagnosed
because of hematuria after a follow-up loss period. The median
interval between the initial TURBT and cystectomy was 51
months. On the other hand, the 5-year disease-free survival rate
and disease-free survival rate for patients that underwent cy-
stectomy at the superficial stage were 88.8% and 80.8% re-
spectively. These data support the notion that early cystectomy
for high-risk superficial tumors much improves the survival re-
sults.
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The limitations of this retrospective study include its small
sample size and the possibility of a selection bias that influ-
enced the survival outcome. Prospective studies involving a
larger series are necessary to confirm our findings.

CONCLUSIONS

Radical cystectomy for patients with organ-confined bladder
cancer was found to provide an excellent 5-year survival of
82.3%. The poor survival results of patients with tumors that
progressed from an initial superficial cancer support the use of
early cystectomy for patients with a high-risk superficial tumor.
Our study shows that the pathologic staging and lymphatic
invasion are the most important prognostic factors for both
overall survival and disease-free survival for patients that have
undergone radical cystectomy for bladder cancer. The roles of
sex, MNA and tumor grade as prognostic factors remain to be
elucidated.
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