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Summary.- OBJECTIVES: To define the usefulness of 
adjuvant chemo-therapy in patients with pT2, pN0, pT3-
4, pN0 and pN+ disease. 

METHODS: Retrospective analysis of 397 patients with 
transitional bladder cancer who underwent radical cys-
tectomy between 1986 and 2005. Adjuvant chemo-
therapy was administered to 40.2% of patients. Three 
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cycles of adjuvant MVAC (methotrexate, vinblastine, 
adriamycin and cisplatin) were given.

RESULTS: In patients with pT3, pN0 (p=0.04) and/or 
N+ stages (p=0.001), adjuvant chemotherapy signifi-
cantly improved cancer-specific survival, which did not 
occur in pT2N0 (p=0.9) and pT4, pN0 (p=0.6) pa-
tients. In the univariate analysis, adjuvant chemotherapy 
was significantly associated with a lower cancer-speci-
fic survival rate (RR 1.452 95% CI: 1.028- 2.057 p= 
0.03), while the multivariate analysis showed a trend 
(RR: 0.651 95% CI 0.398-1.065, p=0.08) towards a 
decrease in cancer-specific mortality.

CONCLUSIONS: Although adjuvant chemotherapy 
was not shown to improve survival in patients with pT0-
2, pN0 and pT4, pN0 disease, it did increase survival 
in those with extravesical disease, pathological state 
T3, pN0 and/or pN+. Considering its tendency to im-
prove cancer-specific survival, adjuvant chemotherapy 
may be considered as a “protective factor” (RR=0.651, 
p=0.08).

Keywords: Bladder cancer. Cystectomy.
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Resumen.- OBJETIVO: Conocer la utilidad de la qui-
mioterapia adyuvante en los pacientes con enfermedad 
pT2, pN0, pT3-4, pN0 y pN+.

MÉTODOS: Análisis retrospectivo de 397 pacientes 
con cáncer transicional de vejiga tratados mediante cis-
tectomía radical entre el año 1986 y 2005. Al 40,2% 
de los pacientes se les administró quimioterapia adyu-
vante. Se administraron 3 ciclos de MVAC adyuvante 
(metotrexate, vinblastina, adriamicina y cisplatino).
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INTRODUCTION

 Bladder cancer is the seventh most common 
tumor worldwide, accounting for 3.2% of all malig-
nancies. The highest incidence for both sexes is seen 
in Europe, North America and Australia (1,2). It is 
also the fourth most common cancer in men (7% of all 
tumors) and the eight cause of cancer death (3% of all 
tumors). It is not included among the most prevalent 
tumors in women (3).
 The most common hystologic type is the uro-
thelial transitional carcinoma, which represents more 
than 90% of cases in Europe, North America, and 
Australia (4).

 One third of the 63,210 new cases of bladder 
cancer diagnosed in 2005 showed an invasion of the 
muscular propia, while another 15-30% of high-gra-
de superficial tumors will progress to an infiltrating 
tumor, most of them within 5 years following diagno-
sis. Radical cystectomy with pelvic lymphadenectomy 
is the mainstay therapy for infiltrating bladder cancer 
(5).

 Despite improvements in both technical pro-
cedures and postoperative care, the analysis of series 
both before and after 1986 —when cisplatin was in-
troduced as part of chemotherapeutic regimens—only 
showed a modest improvement (6). The AEU clinical 
practice guidelines do not include any criteria for the 
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use of chemotherapy in patients with muscle-inva-
ding/invasive disease, although they state that clear 
evidence of any benefit from adjuvant chemotherapy 
is still lacking (7).

 Approximately 50% of patients with infiltra-
ting urothelial bladder cancer die within 3-4 years 
following radical cystectomy, which seems to be due 
to the fact that half of the patients show unsuspected 
distant metastases (micrometastases) at the time of 
cystectomy. Cystectomy is deemed to be an inade-
quate approach for the curative treatment of patients 
with extravesical disease with or without lymph node 
involvement (pT3-4, pN0/pN+) (5,8-14). 

OBJETIVES

 To define the usefulness of adjuvant chemo-
therapy in:
Patients with localized disease (pT2, pN0).
Patients with locally advanced disease (pT3-4, pN0).
Patients with lymph node involvement (pN+).
 

MATERIAL AND METHOD

 This is a retrospective analysis of 397 patients 
with transitional bladder cancer treated with radical 
cystectomy between 1986 and 2005. A review of cli-
nical records was undertaken between October 2006 
and July 2007. A total of 64 (16%) patients were ex-
cluded due to the following reasons: 21 (5.3%) due 
to death occurred during the immediate postoperative 
period, 32 (8%) because of previous radical radio-
therapy with curative intent, 6 (1.5%) due to neoadju-
vant chemotherapy, and 5 (1.2%) patients from other 
autonomous communities who were followed up at 
their reference centers. Thus, 333 patients remained 
valid for evaluation in the study. 

 Indications for cystectomy did not change 
throughout the study period. Cystectomy was indi-
cated in patients with infiltrating bladder carcinoma 
(cT2 or higher), endocopically uncontrollable superfi-
cial tumor (cT1 or lower), BCG-resistant carcinoma in 
situ (Tis), and either persistence or relapse of bladder 
tumor after radical radiotherapy.

 All of the patients had undergone at least one 
transurethral resection that confirmed both the existen-
ce of a primary transitional bladder carcinoma and 
its histological grade. Since 2002 they were patholo-
gically categorized according to the TNM 2002 clas-
sification of the UICC (6th ed.), which was also used 
to reclassify those patients treated before 2002. Pa-
tients in whom no tumor was found on the cystectomy 

Palabras clave: Cáncer vesical. Cistectomía. 
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RESULTADOS: En pacientes con estadio pT3, pN0 
(p=0,04) y/o N+ (p=0,001), la quimioterapia adyu-
vante aumentó la supervivencia cáncer-específica de 
forma significativa, no siendo así en pacientes pT2N0 
(p=0,9)  y pT4, pN0 (p=0,6). En el análisis univariante  
la quimioterapia adyuvante se asoció de forma signifi-
cativa con una menor supervivencia cáncer-específica 
(RR 1,452 IC 95%: 1,028- 2,057 p= 0,03) En el aná-
lisis multivariante presentó una tendencia (RR: 0,651 IC 
95% 0,398-1,065, p=0,08) a la disminución de la 
mortalidad cáncer-específica.

CONCLUSIONES: La quimioterapia adyuvante no de-
mostró mejorar la supervivencia en pacientes con esta-
dio pT0-2, pN0  y pT4, pN0. En cambio, la aumentó 
en los pacientes con enfermedad extravesical, estadio 
pT3, pN0  y/o pN+. Debido a la tendencia de la qui-
mioterapia adyuvante a mejorar la supervivencia cán-
cer específica podemos considerarla como “protectora” 
(RR=0,651, p=0,08).
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sample were classified as pT0. If lymph node invasion 
was detected, they were grouped as pN+. Patients in 
whom a lymphadenectomy was not performed were 
classified as pNx.

 Four risk groups were defined according to 
the pathological findings in both the bladder and the 
lymph nodes observed in the lymphadenectomy spe-
cimen: (a) Localized bladder disease with no lymph 
node involvement (pT0-2, pN0); (b) Extravesical di-
sease with no lymph node involvement (pT3-4, pN0); 
(c) Disease with lymph node involvement (pT0-4, 
pN+); (d) No available data on lymph node involve-
ment (pT0-4, pNx).

 Patients with both pTa (2 cases) and pTis (4 
cases) stages were included as pT1 in the classifica-
tion. 

 The criteria for the administration of adjuvant 
chemotherapy changed over the study period. Initially, 
it was given to patients showing at least an infiltrated 

deep muscular layer (pT2b) or a lymph node invol-
vement (pN+), although it is now only administered 
to patients in the stage pT3 or higher or pN+. Three 
cycles of MVAC (metotrexate, vinblastine, adriamycin 
and cisplatin) were administered, although cisplatin 
was later replaced by carboplatin. 

 Patients were followed at our outpatient clinic 
at month 3, and then every 6 months up to year 5. 
From this time onwards, they were further followed 
annually. 

 The Fisher’s exact test and the chi-square test 
were used to assess the association between catego-
rical variables. To evaluate the differences between 
continuous distribution variables, either the Student t 
test or the Mann-Whitney test were used.

 The Kaplan-Meier method was used to eva-
luate survival, while the log rank test was applied to 
assess the differences between the various groups 
with their 95% confidence intervals.

 A univariate analysis was undertaken, which 
was later adjusted by using a Cox proportional risk 
model (ENTER method).

 Statistical significance was defined as a p < 
0.05 level. All calculations were done by using the 
Spanish version of the SPSS statistical software 12.0.
 

RESULTS

 Of the 333 valid patients included in the stu-
dy, 90.7% were males y 9.3% women. Their mean 
age was 63.4 ± 9 (31 – 89) with a median of 65 
years. A cystectomy was performed by a staff mem-
ber in 212 (63.6%) patients and by a resident assis-
ted by a staff member in the 121 (36.4%) remaining 
patients. The patients’ clinical characteristics are sum-
marized in table I, while their pathological characte-
ristics are described in Table II. 

 The mean follow-up period in the series was 
52.6 ± 51 (2-221) months with a median of 31 mon-
ths.

 Adjuvant chemotherapy was administered to 
40.2% of the study patients: 17% with localized di-
sease, 58.3% with extravesical disease, and 82.6% 
with a lymph node involvement on the lymphadenec-
tomy specimen (Table III).

 The 20-year period covered by the series 
was divided into four 5-year intervals. During the last 
two 5-year period (1996-2000 y 2001-2005) a sig-
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TABLE I. CLINICAL CHARACTERISTICS.

Variables 
Sex:
   • Men
   • Woman
Age groups (years):
   • ≤ 60
   • 61 – 70
   • > 70
Physical Status (ASA):
   • I
   • II
   • III
   • Not classified
Clinical stage:
   • cTx
   • cTis
   • cT1
   • cT2
   • cT3
   • cT4
Hydronephrosis:
   • Yes
   • Unilateral
   • Bilateral

Patients (%)

302 (90,7)
31 (9,3)

104(31,2)
155(46,5)
74(22,2)

65 (19,5)
191 (57,4)
37 (11,1)

44 (12)

3 (0,9)
2 (0,6)

31 (9,3)
277 (83,2)

7 (2,1)
13 (3,9)

95 (28,5)
63 (66,3)
32 (33,7)
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nificant increase (p=0.02) in the age of operated pa-
tients was seen. No differences were observed either 
in sex (p=0.64) or pathological grade (p=0.67). The 
time elapsed between the TUR and the cystectomy 
was 2.17 ± 1.6 (0-14) months, with no significant 
differences being found between the different study 

periods. Significant differences were seen in the se-
ries (p=0.01) with respect to risk groups: an increa-
se in extravesical disease was found (pT3-4, pN0) 
along with a decrease in intravesical disease (pT0-2, 
pN0), while lymph node involvement remained stable 
(pN(+)). A significant increase in the global use of 
adjuvant chemotherapy was seen (p=0.006), as well 
as a decrease in localized disease and an increase 
in extravesical disease (Table IV).

 In 44 (13.2%) patients a second primary 
tumor in a another organ was diagnosed. The most 
commonly affected organs were the lung in 18 (5.4%) 
patients, and the gastrontestinal tract in 9 (2.7%); 
other 9 (2.7%) patients had a second urothelial tumor 
(8 cases in the upper urothelium and 1 case in the 
urethra).  

 At the end of the review, 143 (43%) patients 
had attained complete remission (disease-free), 21 
(6%) had a local and/or distant relapse, and 169 
(51%) had died. Among these latter patients, 130 
(77%) died because of bladder cancer, 12 (7%) of 
another type of tumor, and 27 (16%) from other cau-
ses. The mean survival period in deceased patients 
according to the cause of death was: 21 (95% CI, 18-
24) months, with a median of 15 (95% CI, 13-17) for 
bladder cancer; 69 (95% CI, 33-105) months, with 
a median of 45 (95% CI, 30-60) months for another 
type of tumor and 48 (95% CI, 30-66) months, with 
a median of 24 (95% CI, 30-66) months in patients 
who died from other causes.

 Global mean survival in the series was 103 
(95% CI, 91-115) months, with a median of 61 (95% 
CI, 27-95) months. Five- and 10-year survival rates 
were 50% and 43%, respectively. 

 The mean cancer-specific survival was 129 
(95% CI, 117-141) months. Five- and 10-year survi-
vals rates were 64% and 54%, respectively.

 No significant differences in cancer-specific 
survival were seen in pT2, pN0 patients either treated 
or not treated with adjuvant chemotherapy (p=0.9). 
Mean survival in chemotherapy-treated patients was 
130 (95% CI, 98-162) months, as compared with 
154 (95% CI, 130-178) months in those not receiving 
chemotherapy (Figure 1).

 In pT3, pN0 patients, adjuvant chemothe-
rapy significantly improved cancer-specific survival 
(p=0.04). Mean survival time in patients treated with 
chemotherapy was 111 (95% CI, 88-135) months 
versus 98 (95% CI, 70-126), with a median of 54 
(95 CI%, 24-84) months in those receiving no chemo-
therapy (Figure 2).
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Variables 

Pathological stage:
   • pT0
   • pT1
   • pT2
   • pT3
   • pT4
Cytological grade:
   • G2
   • G3
Lymph node involvement:
   • pNx
   • pN0
   • pN+
Risk groups:
   • pT0-2, pN0
   • pT3-4, pN0
   • pT0-4, pN+
   • pT0-4, pNx
Urinary diversion:
   • Cutaneous ureterostomy
   • Ileal conduit (Bricker)
   • External continent
   • Ureterosigmoidostomy Mainz 
      II type
   • Orthotopic vesical substitution 
Associated surgery:
   • Si
   • No
Type of associated surgery:
   • Uretrectomy
   • Nephroureterectomy
   • Aorto-iliac prosthesis
   • Appendicectomy
   • Hernioplasty
Adjuvant chemotherapy:
   • Yes
   • No

Patients (%)

24 (7,2)
40 (12)

89 (26,7)
115 (34,5)
65 (19,5)

22 (6,6)
311 (93,4)

19 (5,7)
245 (73,6)
69 (20,7)

141 (42,3)
104 (31,2)

69(20,7)
19 (5,7)

31 (9,3)
236 (70,9)

2 (0,6)
18 (5,4)

46 (13,8)

37 (11,1)
296 (88,9)

23 (62,2)
9 (24,3)
2 (5,4)
2 (5,4)
1 (2,7)

134 (40,2)
199 (59,8)

TABLE II. PATHOLOGICAL CHARACTERISTICS.
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 In pT4, pN0 patients, adjuvant chemothera-
py did not significantly increase cancer-related sur-
vival (p=0.6). Mean survival time in chemotherapy-

treated patients was 71 (95% CI, 39-104), with a 
median of 20 months, versus 38 (95% CI, 17-58), 
and a median of 30 (95% CI, 22-38) months in those 
not receiving chemotherapy (Figure 3).

 Among pN (+) patients, adjuvant chemothe-
rapy significantly increased cancer-specific survival 
(p=0.001). Mean survival time in patients receiving 
chemotherapy was 72 (95% CI, 50-94) with a me-
dian of 24 (95% CI, 7-41) months versus 12 (95% CI, 
8-17) with a median of 13 (95% CI, 8-18) months in 
those not treated with chemotherapy (Figure 4).

 The univariate analysis (Cox regression) 
showed a significant association between adjuvant 
chemotherapy and a shorter cancer-specific survival 
(RR 1.452 95% CI: 1.028- 2.057 p=0.03).

 In the multivariate analysis, a trend for a 
decrease in cancer-specific mortality was seen with 
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pT0-2, pN0

pT3-4, pN0

pT0-4, pN+

pT0-4, pNx

Adjuvant CT,

Yes (%)

24(17)

44(42,3)

57(82,6)

9(47,4)

Adjuvant CT,

No (%)

117(83)

60(57,7)

12(17,4)

10(52,6)

TABLE III. RELATIONSHIP BETWEEN RISK GROUPS 
AND ADJUVANT CHEMOTHERAPY.

Age

Sex:

Male

Women

Time from TUR to cystectomy 

Risk group:

pT0-2, pN0

pT3-4, pN0

pT0-4 pN+

pT0-4, pNx

Pathological grade:

G2

G3

Adjuvant chemotherapy

CT by risk group:

pT0-2, pN0

pT3-4, pN0

pT0-4 pN+

pT0-4, pNx

1986-1990

61,6 ± 5,4

37(90,2%)

4(9,8%)

1,7 ± 1,2

18(43,9%)

11(26,8%)

10(24,4%)

2(4,9%)

3(7,3%)

38(92,7%)

5(12,2%)

0

0

5(50%)

0

1991-1995

61,7 ± 9,8

80(94,1%)

5(5,9%) 

2,2 ± 1,5

47(55,3%)

24(28,2%)

12(14,1%)

2(2,4%)

7(8,2%)

78(91,8%)

28(32,9%)

9(19,1%)

6(25,6%)

12(100%)

1(50%)

1996-2000

63,8 ± 8,9

89(89,9%)

10(10,1%)

2 ± 1,3

41(41,4%)

34(34,3%)

22(22,2%)

2(2%)

8(8,1%)

91(91,9%)

46(46,5%)

10(24,9%)

17(50,7%)

19(89,2%)

0

2001-2005

63,4 ± 9

96(88,9%)

12(11,1%)

2,4 ± 1,9

35(32,4%)

35(32,4%)

25(23,1%)

13(12%)

4(3,7%)

104(96,3%)

55(50,9%)

5(15%)

21(61,4%)

21(87,6%)

8(61,5%)

P

0,02

0,64

0,16

0,01

0,52

<0,001

0,006

TABLE IV. RELATIONSHIP BETWEEN CLINICAL OR PATHOLOGICAL VARIABLES AND THE PERIOD WHEN
CYSTECTOMY WAS PERFORMED.
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chemotherapy (RR: 0.651 95% CI 0.398-1.065, 
p=0.08).

DISCUSSION
 
 Treatment with the chemotherapy schedule 
MVAC (methotrexate, vinblastine, adriamycin and 
cisplatin) was introduced in 1985, being the first to 
be used for metastatic bladder cancer (15). Global 
response rate was 72%, including a complete res-
ponse rate of 36%. Since this treatment regimen was 
significantly active on the primary tumor, it was later 
added to cystectomy.
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 The results from our series show that chemo-
therapy does not influence survival in pT2, pN0 pa-
tients. Similarly, chemotherapy does not improve sur-
vival in pT4, pN0 patients, although a more extensive 
series may be necessary to support this statement. In 
contrast, we did find significant differences when che-
motherapy was administered to patients with pT3, 
pN0 extravesical disease. Survival is significantly im-
proved in pN+ patients treated with chemotherapy as 
compared with those not receiving such treatment. 

 The univariate analysis showed that chemo-
therapy-treated patients had a shorter survival (RR: 
1.42), which can be easily understood since it is used 

FIGURE 1. Cancer-specific survival in pT2, pN0 
patients according to the administration of adjuvant 

chemotherapy.

FIGURE 2. Cancer-specific survival in pT3, pN0 
patients according to the administration of adjuvant 

chemotherapy.

FIGURE 3. Cancer-specific survival in pT4, pN0 
patients according to the administration of adjuvant 

chemotherapy.

FIGURE 4. Cancer-specific survival in pN0(+) patients 
according to the administration of adjuvant

chemotherapy.
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in patients with a poorer prognosis. In the multivariate 
analysis adjuvant chemotherapy improves prognosis 
(RR: 0.651) with a trend for significance (p=0.08).  

 Despite the limitations inherent in retrospec-
tive analyses, our results have internal validity and 
could be extrapolated to other Spanish populations 
with similar socio-demographic characteristics. These 
results lead us to reassess our indications of adjuvant 
chemotherapy, and reveal a potential overtreatment 
in an important number of patients in our series, es-
pecially for the last two 5-year periods. Finally, our 
results suggest that chemotherapy should only be offe-
red to patients pertaining to the previously described 
b and c risk groups.

 AEU clinical practice guidelines (7) do not 
establish any differential features among patients with 
muscle-invasive disease that could help to decide on 
the use of chemotherapy. These guidelines also state 
that clear evidence of any potential benefit from ad-
juvant chemotherapy is still lacking, according to two 
reviews on this subject (16, 17). Prospective studies 
performed so far (18-21) suggest that chemotherapy 
may to be indicated in patients with a high relapse 
risk (pT3-pT4a and/or N+ stages). Further prospec-
tive studies are needed to specifically evaluate the 
indication for adjuvant chemotherapy. The benefits of 
adjuvant chemotherapy have only been confirmed in 
two of the six randomized studies that have explored 
this issue. The only meta-analysis evaluating adjuvant 
chemotherapy was performed in 491 patients from 
six clinical trials. Despite its power, this meta-analy-
sis has important limitations due to the reduced pa-
tient sample, as well as to the impact of prematurely 
terminated studies and the number of patients not 
completing the assigned treatment. However, 25% of 
patients showed a decrease in the relative death risk 
favoring adjuvant chemotherapy over surgery alone 
(p=0.02) (22).

CONCLUSIONS

1. Adjuvant chemotherapy has not been shown to 
improve survival in patients with either pT0-2, pN0 
(p=0.9) or pT4, pN0 stages (p=0.6). In contrast, it 
did increase survival in patients with pT3, pN0 extra-
vesical disease (p=0.04), even in those with lymph 
node involvement (pN+) (p=0.001).

2. In the multivariate analysis, adjuvant chemotherapy 
only shows a trend regarding cancer-specific survival. 
This trend can only be defined as “protective” sin-
ce it decreases cancer-specific mortality (RR=0.651, 
p=0.08).
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