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Summary. From June 1982 through December 19835, 25 pa-
tients who had undergone radical cystectomy with pelvic
node dissection for pathologic stage-pT3 or —pT4 and/or
N+ disease received adjuvant chemotherapy involving the
injection of cis-platinum alone or in combination with ad-
riamycin and 5-fluorouracil (CAF). Thirteen patients also
received preoperative adjuvant chemotherapy involving
the infusion of cis-platinum, adriamycin, and mitomycin
C into the bilateral internal iliac arteries. Postoperative ad-
juvant chemotherapy was performed using the following
two protocols. Protocol 1 (18 cases) consisted of cis-plati-
num alone being administered every week for 3 weeks and
then every month for 1 year. In protocol 2 (7 cases), cis-
platinum, adriamycin, and 5-fluorouracil were adminis-
tered at 3-week intervals on three occasions and then every
month for 1 year. Eighteen patients were still alive with no
evidence of disease after an average of 26 months. One pa-
tient died as a result of factors unrelated to cancer. Local
recurrence and distant metastasis occurred in 6 patients, of
whom 3 were still alive for an average of 20.7 months.
Three patients died of cancer progression after 9, 19, and
21 months, The survival rate for all 25 patients at 50
months was 77%. Nausea and vomiting occurred in most
patients during the administration of cis-platinum. Mild
myelosuppression developed in a few patients subjected to
protocol 2. Our results indicate that adjuvant chemother-
apy consisting of the administration of cis-platinum alone
or in combination with other chemotherapeutic agents ap-
pears to be effective in patients with invasive bladder can-
cer.

Introduction

Conventional treatment of bladder cancer invading the
muscular layer, which includes radical and simple cystec-
tomy or radiotherapy, has produced 5-year survival rates
of less than 40%. In patients with deeply invasive bladder
cancer (i.e., at stages pT3b or pT4, or with positive nodes),
a uniformly poor prognosis has long been the case. Over
the past 10 years, every major advance in the management
of solid tumors in humans has been achieved by the devel-
opment of effective cytotoxic drugs and their aggressive
use against known metastatic diseases both in combination
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and in the adjuvant setting. Recently, cis-platinum has
been reported to be one of the most active of these agents
in patients with locally invasive and metastatic bladder
cancer. Accordingly, in an attempt to improve the poor
prognosis in patients with invasive bladder cancer, we
have developed a program of treatment based on the ap-
plication of cis-platinum alone or in combination with
other agents before and after treatment by radical cystecto-
my.

Materials and methods

From June 1982 through December 1985, at Wakayama
Medical College 25 patients underwent single-stage radical
cystectomy with pelvic lymph-node dissection and urinary
diversion with the aim of curing invasive bladder cancer.
Details about the patients are given in Table 1. There were
21 males and 4 females, whose ages ranged from 52 to 79
years, the average being 67 years. Of these patients, 21 had
transitional cell carcinoma, 2 had squamous cell carcino-
ma and 2 had undifferentiated carcinoma. Of the 21 pa-
tients with transitional cell carcinoma, 19 had grade-3 can-

Table 1. Patient characteristics

Total number of patients 25
52-79
Average age 67

Males 21
Females 4

Age range (years)

Histology:
Transitional cell carcinoma grade 3 1
grade 2
Squamous cell carcinoma
Undifferentiated carcinoma

N NN

Pathological stage:
pT2
pT3a
pT3b
pT4

Prior radiation

—

Prior chemotherapy
Prior transurethral resection
Cases with upper urinary tract tumor

W NN RO O OO —

—_

Preoperative intra-arterial infusion




cer, while the other 2 patients had grade-2 cancer. The
pathological stage was pT2 with positive nodes in 1 pa-
tient, pT3a in 10 patients, pT3b in 9 patients, and pT4 in 5
patients. Node involvement was confirmed histologically
in 3 patients. Four patients had previously undergone
transurethral resection for the bladder cancer, and 2 pa-
tients also had upper urinary tract cancer. Prior radiother-
apy or systemic chemotherapy had not been performed in
any of the patients.

In addition to a routine physical examination, com-
plete blood counts, screening biochemical tests, and a
chest X-ray, the patients were evaluated before operation
using the following diagnostic procedures: excretory uro-
graphy, cystography, endoscopy with biopsy, bimanual
examination under anesthesia, computed-tomography
(CT) scan of the pelvis and bladder, and other appropriate
studies such as transurethral ultrasound or pelvic angiog-
raphy. Tumor staging was classified according to the crite-
ria of the Japanese Urological Association and the Japa-
nese Pathological Society.

Thirteen patients received preoperative adjuvant che-
motherapy by intra-arterial infusion. According to Sel-
dinger’s method, we initially performed bilateral internal
iliac arteriography. The blood flow was halted by simulta-
neous occlusion of these arteries by means of inflating the
balloon of a double lumen catheter, and anticancer agents
were then injected gradually for 30 min. The arterial in-
fusate consisted of 50 mg cis-platinum, 10 mg mitomycin C,
20 mg adriamycin, and 24,000 units of urokinase.

Postoperative adjuvant chemotherapy was performed
according to the following 2 protocols (Table 2). Protocol
1, which usually employ only for stage-pT3 cases without
node involvement, entails the administration of cis-plati-
num alone. Cis-platinum was administered intravenously
at a dose of 30-50 mg/m” beginning 2—-3 weeks after the
operation. This was given every week for 3 weeks as induc-
tion chemotherapy, and then monthly for 1 year. Eighteen
patients were treated using protocol 1. Protocol 2, involy-
ing the administration of a combination of cis-platinum,
adriamycin, and 5-fluorouracil (CAF), was used for pa-
tients with deeply invasive bladder cancer, e.g., when
pathological specimens revealed pT4 or node involvement.
A course of 15-20 mg/m? cis-platinum for 3 consecutive
days, 30 mg/m’” adriamycin at day 1, and 300 mg/m? 5-flu-

Table 2. Protocols for invasive bladder cancer

Protocol 1

Cis-platinum 30-50 mg/m? Every week; 3 courses
(induction)

Cis-platinum 30-50 mg/m? Every month; 12 courses

(maintenance)

Protocol 2

Cis-platinum

Adriamycin

15-20 mg/m? days 1 -3 Every 3 weeks;
30 mg/m? day 1 3 courses

5-Fluorouracil 300 mg/m? day 1 (induction)
Cis-platinum 30 mg/m?day 1 Every month;
Adriamycin 30 mg/m?day 1 12 courses
5-Fluorouracil 300 mg/m?day 1 (maintenance)

Protocol 1 was performed for patients with pT3 without node in-
volvement; protocol 2 was used for patients with pT4 or positive
nodes
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orouracil at day 1 was administered at 3-week intervals on
three occasion as induction therapy (beginning 2—3 weeks
postoperatively). Maintenance therapy was repeated
monthly for 1 year when the patients could tolerate it. Se-
ven patients received CAF combination chemotherapy.

In all 25 patients, mannitol-induced diuresis was insti-

‘tuted in order to reduce the potential nephrotoxicity re-

sulting from the administration of cis-platinum. Survival
curves were estimated according to the method of Kaplan
and Meier.

Results

Of our 25 patients with invasive bladder cancer, 18 re-
mained alive with no evidence of disease for an average of
26 months. One patient died as a result of factors unrelat-
ed to cancer. Local recurrence and distant dissemination
occurred in 6 patients; of these, 3 were alive for an average
of 20.7 months. Three patients died of cancer progression
at 9, 19, and 21 months. Figure 1 shows the survival curves
of our patients.
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Fig. 1. Survival rate for patients treated with adjuvant chemother-
apy
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Fig. 2. Comparison of the survival rate for 13 patients who re-
ceived preoperative and postoperative adjuvant chemotherapy
with that for 12 patients who received postoperative chemother-
apy alone
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Fig. 3. Survival according to pathological stage

At 50 months, the survival rate of all patients was 77%.
The survival rate of the 13 patients who had received adju-
vant chemotherapy both pre- and postoperatively was
65.5%, while that of the remaining 12 patients treated with
postoperative chemotherapy alone was 83.3% (Fig. 2).
There was no statistical difference between the survival
rates for the two groups. The correlation between survival
and pT stage is shown in Fig. 3. The rates were 100% in
pT3a, 66.7% in pT3b, and 53.3% in pT4. All 3 patients with
positive nodes are still alive.

Six patients did not benefit from adjuvant chemother-
apy (Table 3). In these cases, the interval between opera-
tion and recurrence ranged from 7 to 16 months, with an
average of 10.7 months. The recurrence site was the pelvic
cavity in 2 patients, the lymph nodes in 2 patients, and the
lungs in 2 patients. In 1 patient with lung metastasis, CAF
combination chemotherapy was continued after 60-Gy ir-
radiation delivered to the metastatic site; he is still alive
with stable disease. Another patient with lung metastasis
received four courses of CAF and two courses of M-VAC
chemotherapy as described by Sternberg et al. [19], but he
died of cancer progression. One patient who exhibited
lymph-node metastasis 8 months after the operation has
since been treated with initial chemotherapy, i.e., the CAF
combination. He is still alive in spite of progression of the
disease. The remaining 3 patients with recurrence received
no further aggressive therapy.

The number of drug courses given to the patients vari-
ed from 1 to 15 (Table 4). The most common reason for
discontinuing therapy was abnormal liver function, al-
though severe nausea, vomiting, and anorexia were major
factors in 4 patients.

The major toxic effects consisted of different degrees
of nausea, and vomiting occurred in 88% of patients dur-
ing the administration of cis-platinum (Table 5). Four pa-
tients withdrew from the study because of these complica-
tions. Diminution of leukocyte counts to below 3,000 per
cubic millimeter was seen in 3 patients receiving CAF
combination chemotherapy. Alopecia was observed in 2
patients who had received adriamycin. Mild nephrotoxici-
ty, as shown by an increase in serum creatinine and blood
urea nitrogen levels, was observed in only 1 patient, but
renal function returned to normal after 2 weeks. Impair-
ment of liver function was seen in 4 patients. Hearing loss
was not observed in any of the patients.

Table 3. Recurrence and progression

Case Site Interval to Treatment Condi-
no. recurrence tion
(months)

1 Lung 16 Cobalt (60 Gy) Alive
CAF

2 Lung 13 CAF Died
M-VAC

3 Pelvic cavity 10 No treatment Died

4 Lymph node 8 CAF Alive

5 Lymph node 7 No treatment Died

6 Pelvic cavity No treatment  Alive

Table 4. Number of courses of therapy received by patients

Total courses Treatment
received
Cis-platinum CAF
alone

15 7 0
13 0 1
12 3 0
11 0 1

9 1 1

8 2 0

7 1 1

6 1 0

4 0 1

3 2 1

2 0 1

1 1 0
Total patients 18 7
Table 5. Toxicity
Toxicity Treatment

Cis-platinum CAF
alone
Nausea 17/18 5/7
Vomiting 16/18 571
Alopecia 0/18 2/17
Abnormal liver function 2/18 2/7
Leucopenia (< 3,000/mm?) 0/18 3/7
Renal impairment
(creatinine >2.0 mg/dl) 0/18 1/7

Hearing loss 0/18 0/7
Discussion

Urologists have long been disappointed by the results of
surgical treatment of patients with invasive bladder cancer.
It has been reported that the 5-year survival rate of pa-
tients with invasive bladder cancer treated by cystectomy
alone or radiotherapy is less than 40% [5, 6, 8, 14]. Between



1972 and 1981, we observed that patients with stage-pT3 or
-pT4 tumors had a 5-year survival rate of less than 30%,
and that most of these patients (especially those with pT4
tumors) died of cancer progression within 2 years [20]. The
failure of treatment following cystectomy may be due to
local recurrence and/or distant dissemination [10]. Unde-
tected, microscopic metastases as well as tumor emboli re-
leased during surgical manipulation may result in distant
dissemination, while pelvic lymph-node metastases, inade-
quate resection, or tumor implantation may result in local
regional recurrence. Consequently, it is not surprising that
disseminated disease may develop when such patients are
given local treatment alone. Therefore, it would appear to
be logical that surgical resection of a tumor should be
combined with aggressive adjuvant chemotherapy in the
treatment of invasive bladder cancer with microscopic me-
tastases [3].

The success of adjuvant chemotherapy requires effec-
tive chemotherapeutic agents, early initiation of treatment
after control of the primary neoplasm, reasonable agent
toxicity, and doses sufficient to be effective [3, 7]. Recent-
ly, cis-platinum has been shown to have effects on a varie-
ty of urinary tract malignancies, especially testicular can-
cer [2, 9, 17, 18, 22, 23]. In addition, Yagoda has reported
a 35% response rate for cis-platinum in patients with blad-
der cancer [23]. Although this agent is known to cause ren-
al damage, it exhibits a relative lack of myelosuppression,
thus making it an attractive agent for combination chemo-
therapy. For the past few years, at our institution, the ap-
plication of cis-platinum alone or in combination with ad-
riamycin, mitomycin C, or cyclophosphamide has been
found to be effective against disseminated bladder cancer
[21]. In June 1982, we initiated the use of adjuvant chemo-
therapy involving these agents in order to improve the
poor prognosis of patients with invasive bladder cancer. In
patients with stage-pT3 or -pT4 tumors or node involve-
ment we obtained a 77% survival rate at 50 months: 18 of
the 25 patients were still alive with no evidence of the dis-
ease. All patients at stage pT3a are still alive, the average
postoperative period being 29 months. The survival rate
66.7% for pT3b cases and 53.3% for pT4 cases. All patients
with node involvement are still alive, although 1 exhibited
recurrence of the disease. Unexpectedly, there was a slight
increase in the survival rate of patients treated with post-
operative adjuvant chemotherapy alone as compared to
those who had undergone adjuvant therapy both before
and after cystectomy. These results may be explained by
the fact that the latter group included patients with more
advanced disease as compared to the former group.

Many investigators have published results obtained by
applying adjuvant chemotherapy in the treatment of inva-
sive bladder cancer, using various agents such as cis-plati-
num, adriamycin, methotrexate, etc. [1, 4, 7, 10-13, 15,
16]. Our present results appear to be more encouraging
than any other previously reported results. Although nau-
sea and vomiting were severe for several hours, there were
no cases of irreversible deterioration in renal function, and
no instances of ototoxicity. Transitory diminution of the
leukocyte count to below 3,000 per cubic millimeter oc-
curred in a few patients treated with CAF combination
chemotherapy.

In the present study, adjuvant chemotherapy combined
with radical cystectomy proved to be effective, and we
now intend to investigate whether the high survival rate
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observed is an indicator of genuine long-term benefits,
and to employ further aggressive treatment in patients
with invasive bladder cancer.
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