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Analysis of Prognostic Factorsin Bladder CarcinomaTreated With
Radical Cystectomy

Mesane Kanserinde Radikal Sistektomi Sonrasi Prognostik Faktérlerin Degerlendirilmesi
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*Hacettepe Universitesi, Istatistik Bolimii Aim: To evaluate variable prognostic factors which might affect disease-specific survival in patients

3Kegidren Egitim ve Arastirma Hastanesi, Uroloji Anabilim Dali who have undergone radical cystectomy and pelvic lymphadenectomy for bladder carcinoma.

Methods: We retrospectively reviewed 241 consecutive patients with invasive bladder carcinoma
between 1990 and 2008, all had radical cystectomy. The clinical and pathological data and clinical
outcome were evaluated. The Chi-square test was used to determine the significance of the relations-
hip between the clinical and pathological findings. While disease-specific survival and the association
between patient’s parameters and survival were analyzed using Kaplan-Meier method and long-rank
test respectively.

Results: Considering the type of urinary diversion, 97 patients had ileal conduit; 58 patients had ort-
hotopic bladder using ileal segment; and orthotopic mainz pouch was applied to 43 patients. While
ureterocutaneostomy and ureterosigmoidostomy were the choice in 22 and 21 patients respectively.
The mean age of the patients at receipt of the surgical procedure was 59.8 years (range from 29 to 83
years) and the mean follow-up interval was 34 months (median follow up: 22, SD: 36.66; range from 1
to 175) for patients alive at last follow-up. According to the pathological stage, the 5-year survival rate
was found to be 72.9%, %77.6%, 48.0%, 25.4% and 28.8% for pT0, pT1, pT2, pT3 and pT4 respectively.
(Figure 1; log-rank test, p<0.001). Moreover, it is found that 6.5%, 11.5%, 16.7%, 49.1% and 48.6% were
the local recurrence and/or metastasis rate for pTO, pT1, pT2, pT3 and pT4 respectively (p<0.001). It is
seen that lymph node involvement obviously rise with the advance in pathological stage. In another
word, the rate of having nodal metastasis was significantly higher in patients with pT3 or more (pT3:
26.3%, pT4: 20%) than in those with pT2 or less (pT0 and pT1: 0%, pT2: 6.1%), ( p<0.001). On univariate
analysis, patient’s age, presence of tumor-related hydronephrosis, lymph node status, pathological
stage and grade were significant predictors of disease-specific survival.

Conclusions: In this study, it is clearly shown that good results could be obtained if radical cystec-
tomy is the treatment of choice for patients with early diagnosed invasive bladder carcinoma.
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Amag: invaziv mesane tiimérlerinin tedavisinde bugiin icin standart tedavi yontemi radikal sistekto-
midir. Bu ¢alismada, invaziv mesane kanseri nedeniyle radikal sistektomi yapilan 241 hastadaki cerra-
hi deneyimlerimiz ve uzun dénem takip sonuglarimiz sunulmaktadir.

Materyal ve Metodlar: Klinigimizde 1990 yilindan itibaren invaziv mesane kanseri nedeniyle radikal
sistektomi yapilan 241 hastanin (214 erkek, 27 bayan) kayitlan retrospektif olarak incelenmistir. Klinik
ve patolojik verilerle birlikte, hastalarin takip sonuclari da degerlendirilmistir. Kategorik degiskenler
arasindaki iliskilerin arastirlmasinda ki-kare testi kullaniimistir. Sagkalim oranlari Kaplan-Meier meto-
duile, hastalarin 6zellikleri ve sagkalim arasindaki iliski de log-rank testi kullanilarak belirlenmistir.

Bulgular: Uriner diversiyon tipi olarak 97 hastaya ileal konduit, 58 hastaya ileum segmenti ile or-
totopik Uriner diversiyon, 43 hastaya mainz pouch ll, 22 hastaya ureterokutanostomi ve 21 hastaya
ise Ureterosigmoidostomi uygulanmistir. Hastalarin ortalama yasi 59.8 (29 ve 83 yil arasinda) yildir.
Patolojik evrelere gore 5 yillik genel sagkalim oranlari pTO, pT1, pT2, pT3 ve pT4 icin sirasiyla %72.9,
%77.6, %48.0, %25.4 ve %28.8 olarak tahmin edilmistir (Sekil 1; log-rank test, p<0.0001). Patolojik ev-
relere gore ameliyat sonrasi lokal nliks veya uzak metastaz gelisme oranlari pTO, pT1, pT2, pT3 ve pT4
evreleri icin sirasiyla %6.5, % 11.5, %16.7, %49.1 ve %48.6 olarak bulunmustur (p<0.0001). Lenf nodu
tutulumu da patolojik evresi daha yiiksek olan hastalarda artmaktadir. Lenf noduna metastaz pT3 ve
daha ileri evre hastaligi olanlarda (pT3: %26.3, pT4: %20), pT2 ve daha dustk evre hastaligi olanlara
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Bladder carcinoma is the fourth most

common cancer in men and the
eighth most common cancer in
women worldwide(1). Bladder
carcinoma occurs predominantly
in older patients and 20-40 % of
patients with transitional cell car-
cinoma (TCC) of the bladder will
present with or develop muscle in-
vasive disease (2). Currently, radi-
cal cystectomy with bilateral pelvic
lymphadenectomy is the primary
treatment modality in individuals
with muscle invasive or refractory,
high grade superficial bladder car-
cinoma (3). Invasive tumors that
are confined to the bladder mus-
culature on microscopy of radi-
cal cystectomy specimens have
approximately 50 to 75% 5-year
progression-free survival rate (4).
An accurate prediction of clinical
outcome is important for tailoring
the optimal treatment regimen for
patients with malignant disease.
The major prognostic factors of in-
vasive bladder carcinoma are the
depth of invasion into the bladder
wall (stage) and the degree of dif-
ferentiation of the tumor (grade).
Other factors like lymph node sta-
tus, lymphovascular invasion, tu-
mor size, patient age and tumor-
related hydronephrosis are pres-
ent (5, 6).

The objectives of the present study

are the analysis of the results of
radical cystectomy-treated blad-
der carcinoma patients and the de-
termination of prognostic factors
which can be used as mortality.

Material and Methods

We retrospectively reviewed the re-

cords of 241 patients who had un-
dergone radical cystectomy, pelvic
lymphadenectomy and urinary di-
version for bladder carcinoma at
our department between 1990 and
2008. Data were collected from

retrospective reviews of hospital
and physician’s office records and
from patients’ interviews during
follow-up visits. Preoperative eval-
uation included physical examina-
tion, chest radiography, complete
blood count and blood urea nitro-
gen determination. Abdominal ul-
trasonography (US) and comput-
ed tomography (CT) were used
for clinical staging. When indicat-
ed, bone scan was also performed.
The tumor stage and grade were
recorded according to the 2002
TNM system and the World Health
Organization system, respectively.
Indications for radical cystectomy
included muscle-invasive blad-
der carcinoma, or non-muscle in-
vasive disease refractory to intra-
vesical chemotherapy and/or im-
munotherapy. Virtually no patient
had distant metastatic disease at
the time of cystectomy. The meth-
odology and surgical procedures
involved in radical cystectomy re-
mained unchanged during the
study period. In men, the blad-
der, prostate, and seminal vesicles
were resected; while in women,
the bladder, anterior vaginal wall,
uterus and in older women overs
were removed. Urethrectomy was
only performed in men with histo-
logically-proven cancer of the pro-
static urethra prior to radical cys-
tectomy or per-operative tumor-
positive frozen examination of the
urethral margin. The patients were
initially seen 1 month after sur-
gery; then every 3 months for the
first year; every 6 months for the
second year; and annually thenaf-
ter. Follow-up visits consisted of a
physical examination and serum
chemistry evaluation. Diagnostic
imagings were performed at least
annually or whenever clinically in-
dicated.

All statistical analyses were obtained

using SPSS. The chi-squared test
was used to evaluate the associa-
tion between categorical variables.

Differences in variables with a con-
tinuous distribution across dichot-
omous and ranked categories were
assessed using the Mann Whitney
U-test and the Kruskal-Wallis non-
parametric analysis of variance,
respectively. Univariate and multi-
variate survival analyses were per-
formed with the aid of Cox pro-
portional hazard regression mod-
el. Cancer-specific survival rate
was determined by the Kaplan-
Meier method, and the differences
were determined by the log-rank
test. Probability (p) value of less
than 0.05 was considered signifi-
cant. The variables evaluated were
age, gender, presence of throm-
bocytosis, pathological stage, tu-
mor grade, nodal involvement and
presence of tumor-related hydro-
nephrosis.

Results

214 men (88.8%) and 27 women

(11.2%) were included in the
study. The mean age of the pa-
tients at surgery was 59.8 years
(29-83 years). The mean follow-
up was 34.8 months (SD: 36.60;
range from 1 to 175) for patients
alive at last follow-up. Different
techniques of urinary diversion
were used. Ileal conduit was used
in 97 patients; 58 patients devel-
oped orthotopic bladder using il-
eal segment; and orthotopic Mainz
pouch was applied to 43 patients.
While ureterocutaneostomy and
ureterosigmoidostomy were the
choice in 22 and 21 patients re-
spectively. Sixty-four patients (
26.6%) presented recurrence; 10
local (4.1%), 11 systemic (22.1%)
and 43 showed both, local and
systemic recurrence (17.8%). The
most frequent systemic metasta-
sis sites in descending order were
bone, liver and lung. The distribu-
tion of patients with recurrence ac-
cording to the pathological stage is
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Table 1. The relationship between bladder tumor pathological stage and post-cystectomy
recurrence rate

Pathological Total No. of Patients | No. of Patients Showed
Stage Recurrence (%)

pTO 31 2 (6.5%)

pT1 52 6 (11.5%)

pT2 66 11 (16.7%)

pT3 57 28 (49.1%)

pT4 35 17 (48.6%)

Toplam 241 64 (26.6%)

p<0.001, Statistically relevant

Survival Probahbility

illustrated in table 1. Tumors were
classified as pT1in 52 (21.6%), pT2

Survival Functions

in 66 (27.4%), pT3 in 57 (23.6%)
and pT4 in 35 (14.5%) patients. A
considerable num-
ber of 31 (12.9%)

patients had his-
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a statistically rel-
evant relationship

was found between pathological
stage and survival rate (p<0.001,
Figure 1). Lymph node metasta-
ses were confirmed in 26 (10.8%)
patients and it was found to be
0%, 0%, 6.1%, 26.3% and 20.0%
for pTO, pT1, pT2, pT3 and pT4
respectively. Owing to the last
finding, the relationship between
pathological stage and lymph
node involvement was stastisti-
cally relevant (p<0.001). Compar-
ing tumor stage and grade, 28.8%
of pT1; 47% of pT2; 78.9% of pT3
and 65.7% of pT4 patients had
high grade or grade III tumor.

Prior to radical cystectomy, 52 pa-

tients (21.5%) were diagnosed to
have tumor-related hydroneph-
rosis by imaging techniques (US,
CT). 33 of them (63.5%) devel-
oped recurrence post-operatively,
while from the rest 189 patients
(78.5%) who had no pre-opera-
tive hydronephrosis, only 31 pa-
tients (16.4%) developed recur-
rence post-operatively. Between
the above two groups, a relation-
ship of statistical relevance was
found (p<0.001). Interestingly, tu-
mor-related death was seen in 39
patients (75%) of those with pre-
operative hydronephrosis. On the
other hand, only 49 (26.5%) out of
189 patients with no tumor-relat-
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Figure 2. Kaplan-Meier estimates of bladder cancer-specific survival
probabilities accordingto hydronephrosis status in 241 patients trea-
ted with radical cystectomy

Time (months) [After Radical Cystectomy]

Figure 3. Kaplan-Meier estimates of bladder cancer-specific sur-
vival probabilities accordingto age at cystectomy in 241 patients
treated with radical cystectomy
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Table 2. The relationship between blader tumor-related hydronephrosis and relevant patholo-

gical parameters

Without

With Hydronephrosis

of surgery, lymph node metas-
tases were found in 15 patients

Hydronephrosis

All 189 52

pT
T0 28 (14.8%) 3 (5.8%)
T1 48 (25.4%) 4 (7.7%)
T2 61 (32.3%) 5 (9.6%)
T3 31 (16.4%) 26 (50.0%)
T4 21 (11.1%) 14 (26.9%)

Grade

0 (no tumor)

36 (19.0%)

13 (25.0%)

Low, I, Il 72 (38.1%) 6 (11.5%)
High, 1l 81 (42.9%) 33 (63.5%)
Metastases to lymph
nodes
No 178 (94.2%) 37 (71.2%)
Yes 11.0 (5.8%) 15 (28.8%)

ed hydronephrosis prior to radi-
cal cystectomy died because of
their bladder disease. Regarding
the 5-year survival rate, only 11.5%
of pre-cystectomy hydroneph-

rotic patients survived the first 5
years, while as much as 63.4% of
pre-operative hydronephrosis-free
patients were alive for the same
duration (p<0.001). At the time

(28.8%) in hydronephrotic group
and 11 patients (5.8%) in non-hy-
dronephrotic group. The presence
of hydronephrosis was associated
with advanced pT stage, higher
grade and lymph node metastases
(p<0.001; p<0.001 and p<0.001
respectively) (Table 2).

When analysis to age factor is con-
ducted, regarding our clinic, the
number of patients at radical
cystectomy was found to be 38
for those aged 50 years and less
(15.8%, group I); 172 for 51-69
year-old (71.4%, group II) and 31
for 70 year-old and above ( 12.8%,
grup III). For the above men-
tioned groups, 5-year survival rate
was 78%, 45% and 28% for group
I, IT and III respectively. And, with
the advance in age, statistically-
relevant decrease in survival rate
was observed (p<0.001). Com-
paring patient age, tumor stage
and state of lymph node metasta-
ses; it is obvious that an advance
in patient age is accompanied with
a similar increase in tumor stage
and lymph node metastases (Table
3). The analysis of the presence
of thrombocytosis (plt > 450000
per mm3) and its effect on survival
and tumor pathology showed that
those with pre-operative throm-
bocytosis ( n=55) and those with-
out it (n=186) had no obvious
difference in survival time (35, 36

Table 3. The relationship between patient’s age, 5-year survival rate and tumor’s relevant pathological parameters

Age Patient No. % 5 year survival Lymph node Stage = T3
rate metastases

<50 38 15.8% 78% 2.6% 31%

51-69 172 71.4% 45% 11% 36%

=70 31 12.8% 28% 19.4% 54%
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and 34, 72 months, respectively;
p=0.998). Furthermore, compar-
ing the presence of thrombocyto-
sis, tumor stage and lymph node
involvement revealed statistically-
irrelevant relationship (p=0.310,
p=0.147). Multivariate analysis
showed that the lymph node me-
tastases, advanced age and hy-
dronephrosis are the parameters
which directly affecting cancer spe-
cific survival (p<0.001, p=0.0047,
p=0.0272, respectively).

Discussion

Bladder carcinoma is the second most

frequent urogenital tumor disease,
more than 90% of which are tran-
sitional cell carcinoma. Nearly 30%
of these tumors already are or will
progress into muscle invasive tu-
mor during their follow up (7). In-
vasive bladder carcinoma is a fatal
disease (i.e. nearly 85% mortality
rate is seen in untreated patients)
(8). Currently, radical cystectomy
is the gold-standrad in treating
invasive bladder tumors (3). Dur-
ing the last few decades, due to
increasing clinical data and surgi-
cal experiences regarding radical
cystectomy and newely-developed
urinary diversion maneuvers, tech-
niques involved in radical cystec-
tomy surgery has been changed
dramatically. Apart from advances
in surgical techniques, advances in
anesthesia and post-operative care
led to a tremendous decline in sur-
gery-related morbidity and mortal-
ity. Peri-operative mortality rate of
20-30% in 1970s has currently de-
creased to less than 2% (9, 10). In
many large series, the introduction
of radical cystectomy in the treat-
ment of mucle-invasive bladder
carcinoma has extremely changed
its natural fatal course and a 45%-
66% 10-year survival rate become
achievable post-cystectomy (7,
9, 10, 11). In the largest series to

date Stein et al reported 5-year re-
currence-free and overall surviv-
al rates of 68% and 60%, respec-
tively, in patients who underwent
radical cystectomy with bilateral
lymphadenectomy in a 26-year pe-
riod (7). In an another single insti-
tution series of 507 patients who
underwent surgery between 1985
and 2000 Madersbacher et al re-
ported 5-year recurrence-free and
overall survival rates of 62% and
59%, respectively(11). The Patho-
logical stage of the primary tumor
and the presence of lymph node
metastases are crucial factors in
determination of post-cystectomy
prognosis and survival (7, 9-12).

In our series, as mentioned before,

the 5-year survival rate was found
to be 72.9%, %77.6%, 48.0%,
25.4% and 28.8% for pTO0, pTl,
pT2, pT3 and pT4 respectively. It
is clearly seen that survival rate
drops steeply when perivesical in-
vasion is present (=pT3). More-
over, it is found that 6.5%, 11.5%,
16.7%, 49.1% and 48.6% were the
local recurrence and/or metas-
tasis rate for pTO, pT1, pT2, pT3
and pT4 respectively (p<0.001).
Lymph node involvment, also, in-
crease with increase in pathologi-
cal stage. Lymph node metasta-
ses in pT3 or more (pT3: %26.3,
pT4: %20), is remarkably higher
(P<0.001) than in pT2 or less (pTO
and pT1: %0, pT2: %6.1). Surpris-
ingly, the survival in pT4 is slightly
higher than in pT3. This condition
results from staging prostatic ure-
thra invasion as T4a, which shows
much better course than prostatic
stromal invasion (T4). Esrig et al,
classified 143 patients with post-
cystectomy pathological stage of
pT4 into two groups; prostatic
stromal invasion and prostatic ure-
thral invasion. The first group had
5-year recurrence-free and overall
survival of 25% and 21%; while the
survival of the second group was
64% and 55% respectively (13).

For this reason, we think that T4a
to be re-evaluated and staged ac-
cordingly.

Pelvic node involvement has been

demonstrated to be a highly omi-
nous prognostic factor in all series
(3, 7, 10-15). In an analysis of 130
patients, Soloway et al observed
that 5-year survival rates were 82%
for patients with superficial tu-
mors, 65% for those with T2 and
28% for patients with T3/T4, while
patients with lymph node involve-
ment presented a 5-year survival
rate of 18% against 65% for pa-
tients presenting no lymph node
involvement (14). The reported in-
cidence of regional nodal involve-
ment varied between 14 and 27%
and this incidence correlated with
the P-stage of the primary tumors
(16). In our series, 10.8 % of the pa-
tients had metastatic pelvic nodal
involvement and the rate of having
nodal involvement was significant-
ly higher (p < 0.001) in patients
with advanced stages (=pT3) than
in those with early stages.

The incidance of hydronephrosis as-

sociated with bladder carcinoma
ranges from 7.2% to 54.1% (17, 18).
In our series, this rate was found to
be 21.5%. Therefore, hydroneph-
rosis is a frequent complication of
bladder carcinoma. However, its
prognostic value in patients with
bladder carcinoma is controver-
sial (17- 20). In 1956, Nichols and
Marshal first reported that seven
of their ten patients with ureteral
obstruction and transitional cell
carcinoma of the bladder had high
grade and high stage bladder car-
cinoma (20). Since then, further
studies have described the nega-
tive associations of hydronephro-
sis in bladder carcinoma including
the presence of metastatic disease,
poorer differentiation of tumours,
poorer survival and treatment
outcome (17, 18, 19, 21). In one
study, Leibovitch et al, analysed
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122 patients with invasive blad-
der carcinoma, of these 122 cases,
82% underwent radical cystectomy
and only half of them had a pelvic
lymph node dissection. In that se-
ries, 5-year cancer-specific survival
rates were 65.9% and 32.2% for
patients without and with hydro-
nephrosis, respectively (p<0.005)
(18). In our series, 5-year cancer-
specific survival rates for patients
without hydronephrosis were
nearly same (63.4%) as Leibovitch
et al’s study. However, this rate
was obviously lower in our study
for patients with hydronephrosis
(11.6%). Our results showed that,
hydronephrosis correlates well
with advanced tumor stage and a
significantly lower cancer-specif-
ic survival rate. As the correlation
between clinical and pathological
staging is poor in invasive bladder
carcinoma, the finding of hydro-
nephrosis by indicating advanced
stage may help the clinicians in de-
cision-making process.
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