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ABSTRACT

Background: For patientswith invasive bladder cancer
the usual recommended treatment is radical cystectomy,
although transurethral resection of the tumor, systemic
chemotherapy, and radiotherapy are each effectivein some
patients. This retrospective study evaluated the experience
of the Clinical Oncology Department, Tanta University
Hospital with combined modality treatment and selective
bladder preservation in patients with muscle-invading
bladder cancer with assessment of its safety, tolerance,
and efficacy to determine whether these treatments in
combination might be as effective as radical cystectomy
and thus might allow the bladder to be preserved and the
cancer cured and to identify factors that may predict
treatment response, risk of relapse and survival.

Patients and Methods: Between January 2000 and
January 2006, 55 consecutive patients with muscle-
invading bladder cancer (stages T2 through T4, NX MO)
were treated with as complete transurethral surgery as
possible, followed by induction combination chemotherapy,
and irradiation with 4500 cGy with concurrent cisplatin
administration. Urologic evaluation by cystoscopy, cytol-
ogy, and rebiopsy 2-3 weeks later of the tumor response
directed further therapy: either radical cystectomy in the
patients who had incomplete responses, or additional
chemotherapy with the same drugs and doses and radio-
therapy up to 6480 cGy in the patients who had complete
responses. The median follow-up was 48 months.

Results: In 37 patients (67.3%) the bladder was free
of invasive tumor and functioning well, even though in
13(23.6%) asuperficial tumor recurred and required further
transurethral surgery and intravesical drug therapy. Of the
18 (32.7%) patients who still had detectable tumor after
initial treatment, al of them underwent radical cystectomy.
None of the patients had required a cystectomy for radiation
toxicity. Of the 37 (67.3%) patients who had complete
responses with no tumor detectable on urine cytology or
rebiopsy after initial treatment, 89.2% had functioning
tumor-free bladders. The overall survival (OAS) at 5 years
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i 43.12%. The three year bladder intact survival rateis
60%. A total of 10 patients (18.2%) developed grade 3
hematologic toxicity in conjunction with this treatment.
Complete response (CR) was achieved in 67.3% of patients.
Local control after CR without muscle-invasive relapse
was maintained in 60% of patients at 3 years. Distant
metastases were diagnosed in 24 patients (43.6%) with
an actuarial rate of distant metastasis-free survival of
43.68% at 5 years. Early tumor stage, absence of hydro-
nephrosis and a complete response were the most important
factors predicting bladder preservation rate and survival
(all p=<0.001).

Conclusions: Conservative combination treatment
may be an acceptable alternative to immediate cystectomy
in selected patients with bladder cancer. Both the 67.3%
complete response rate to induction therapy and the 60%
three-year survival with an intact bladder are encouraging,
although arandomized clinical trial that included a group
for simultaneous comparison would be required to produce
definitive results. Longer follow-up will be necessary to
assess efficacy.

Key Words: Bladder cancer — Muscle invasive tumor —
Neoadjuvant chemotherapy — Radiotherapy.

INTRODUCTION

The treatment of patients with invasive blad-
der cancer is undergoing dramatic changes[1,2],
incorporating many potentially effective and
complementary therapies from several disci-
plines, including transurethral surgical resection,
systemic chemotherapy, improved techniques
of radiotherapy and advanced methods of sur-
gical construction of a substitute bladder [3-16].
All have the potential to improve the quality of
life [17-19] and cure the disease as reported by
several ingtitutions and cooperative groups over
the last 15 years [20-29]. Based on the results of
these studies, together with those of other stud-
ies, Gospodarowicz [30] commented that 'these
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results certainly offer hope and indeed oppor-
tunity for bladder preservation in a significant
proportion of patients who currently undergo
cystectomy.

Radical cystectomy has been the convention-
al treatment of muscle-invasive bladder cancer
in the United States for the past two decades.
This procedure is associated with excellent local
control of the primary tumor, but it has a high
probability, approaching 50 percent, of subse-
guent distant metastases, generally occurring
within two years of diagnosis [31]. Thus, the
guestion has been raised whether chemotherapy
can reduce the rate of distant metastases [32,33]
and improve survival. Combination chemother-
apy has been used to treat both advanced local
tumors in the bladder and metastatic disease,
with encouraging results reported for several
series of patients [34-36]. Although systemic
chemotherapy used as an adjuvant to radical
cystectomy delays the appearance of recurrent
disease, it has no effect on survival [37]. Im-
proved multidrug regimens, however, incorpo-
rating both cisplatin and methotrexate [38] are
superior to the regimens used in a reported
randomized trial comparing cystectomy alone
with cystectomy and adjuvant chemotherapy
[37]. In the 1980s, several studiesindicated that
selected patients with invasive bladder cancer
could be successfully treated by transurethral
resection alone or in combination with radio-
therapy with or without cisplatin [39-43]. Two
large randomized trials showed no significant
advantage to immediate cystectomy as compared
with cystectomy deferred until a recurrence
after external-beam irradiation [44,45].

Thus, during the mid-1980s a regimen was
developed that would spare the bladder in se-
lected patients, on the basis of the following
observations: (1) radical cystectomy is not
curative in more than 50 percent of patients,
mainly because of the appearance of distant
metastases [32,37,44,45], (2) athorough transure-
thral resection of the primary bladder tumor is
important in any approach for sparing the blad-
der [39,40,42], (3) maintaining bladder function
after combined treatment with cisplatin and
radiation is feasible [41,43,46], (4) radiation
combined with cisplatin is more effective against
the primary tumor than radiation alone [47] and
(5) multiagent chemotherapy combining cispl-
atin, methotrexate and vinblastine with doxoru-
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bicin is significantly more effective than single-
agent chemotherapy in terms of both the re-
sponse rate and survival of patients with ad-
vanced bladder cancer [48]. Thus close coordi-
nation among all disciplines is required to
achieve optimal results [49]. Recent investiga-
tions focus on (1) optimizing radiation tech-
niques [50-57] and incorporating more effective
systemic chemotherapy [58-63] and (2) the proper
selection of patients based on molecular makers
[64-70].

After amedian follow-up of 48 months, we
now report our results with the use of transure-
thral resection; systemic multidrug chemother-
apy with methotrexate, cisplatin, vinblastine
(MCV); and pelvic irradiation. Our criteriafor
selecting patients whose bladders might be
preserved included safeguards so that those
selected for full chemotherapy and radiotherapy
had the highest likelihood of local cure of inva-
sive bladder cancer. Patients had to have a
complete response of their primary tumor to
the initial combination treatment with chemo-
therapy and radiotherapy to continue receiving
full doses of chemotherapeutic drugs and radi-
ation. All patients who were medically fit for
cystectomy and did not have a complete re-
sponse to the initial therapy were advised to
undergo radical cystectomy. Thiswas an attempt
to ensure that conservative treatment with blad-
der preservation would not compromise survival
in patients who did not have an immediate
compl ete response and to minimize the possible
need for salvage cystectomy after full doses of
radiation had been given. The protocol was
designed to test the safety, tolerance and efficacy
of this selective bladder preservation approach
and report on clinicopathologic and treatment-
related factors that may predict treatment re-
sponse, risk of relapse and long-term survival.

PATIENTSAND METHODS

Selection of patients:

We studied 55 consecutive patients, 36 to
73 years old (mean age, 58.8), with biopsy-
confirmed bladder cancer invading muscle (clin-
ical stages T2 through T4, NXMO0) who were
treated at our Clinical Oncology Department,
Tanta University Hospital between January 2000
and January 2006. The pretreatment evaluation
included history taking, physical examination,
chest radiograph, excretion urography, a com-
plete blood count, measurement of blood urea
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nitrogen, serum creatinine and creatinine clear-
ance, liver-function studies and as thorough as
possible transurethral resection of the bladder
tumor (TURBT). Bone scanning and abdominal
computed tomography (CT) were performed to
detect any metastatic disease. Patients were
ineligible for this study if they had metastases
to distant sites or to lymph nodes above the
bifurcation of the common iliac vessels, had a
white-cell count <4,000 per ul and an absolute
neutrophil count (ANC) <1,800 per pl, aplatelet
count <100,000 per ul, a serum creatinine >1.5
mg/dl, a creatinine clearance of <50 ml/min
(0.84 ml per second); were incapable of self-
care; or had severe hearing loss. Pretreatment
patient characteristics are listed in Table (1).

Table (1): Pretreatment characteristics (n=55).

Patients and tumors’ characteristics No. %

Pathological tumor type:

Transitional cell carcinoma 49 89.1
Squamous cell carcinoma 5 9.1
Adenocarcinoma 1 1.8

Tumor grading:

Grade 1 8 14.6
Grade 11 38 69.1
Grade VI 7 12.7
Unknown 2 3.6

Visibly complete TURBT performed:

No 12 21.8
Yes 42 76.4
Unknown 1 1.8

Palpable mass or induration persistent
after the TURBT:

No 46 83.6

Yes 9 16.4
Tumor stage:

T2 43 78.2

T3a 7 12.7

T3b 4 7.3

T4a 1 18
Agein years:

<60 22 40

> 60 33 60
Gender:

Male 44 80

Female 11 20
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The clinical stage of the primary tumor was
T2 in 43 (78.2%) patients, T3ain 7 (12.7%)
patients, T3bin 4 (7.3%) patients and T4ain 1
(1.8%) patient. Pathological review, performed
in all 55 patients, confirmed that al had tumors
invading the muscularis propria. Forty-nine
(89.1%) patients had transitional-cell carcinoma
of the bladder, 5 (9.1%) had squamous-cell
carcinoma and 1 (1.8%) had adenocarcinoma.

The study protocol combined atransurethral
resection of the bladder tumor (as thoroughly
aswas judged safely possible); systemic multi-
drug chemotherapy with the combination meth-
otrexate, vinblastine and cisplatin and pelvic
external-beam radiation combined with two
additional courses of cisplatin. Radical cystec-
tomy was recommended for all patients who
had less than a complete response to the initial
two cycles of combination chemotherapy plus
radiotherapy (4500 cGy) with two additional
courses of intravenous cisplatin. Patients who
responded completely were given consolidation
treatment with additional radiation (1980 cGy)
and also received one additional course of in-
travenous cisplatin.

Systemic chemotherapy:

Complete blood counts and blood chemical
values, including measurements of creatinine,
calcium, magnesium, bilirubin, aspartate ami-
notransferase and alkaline phosphatase, were
obtained before each dose of cisplatin was given.
Complete blood counts were determined weekly
during chemotherapy, as were the levels of
blood urea nitrogen, creatinine, aspartate ami-
notransferase and alkaline phosphatase.

For both induction and consolidation therapy,
Methotrexate (30 mg per square meter of body-
surface area) was given on days 0, 14 and 21
of a28-day cycle, cisplatin (70 mg per square
meter) on day 1, and vinblastine (3 mg per
square meter) on days 1, 14 and 21. The doses
of methotrexate and vinblastine were reduced
if severe leukopenia or thrombocytopenia oc-
curred or the serum bilirubin concentration rose
above 2.0 mg per deciliter. The doses of meth-
otrexate and cisplatin were reduced if the serum
creatinine concentration rose above 1.5 mg per
deciliter. The doses of cisplatin and vinblastine
were reduced if neuropathy (including a lack
of deep tendon reflexes), weakness, or severe
paresthesias occurred. The doses of methotrexate
were reduced for stomatitis. If hematologic
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toxicity developed (platel ets <50,000 per pl or
ANC <1,800 per pl), then both the chemother-
apy and radiation therapy were discontinued
for one week and resumed when the ANC re-
turned to 1,800 per pl and the platelet count
returned to 100,000 per pl.

Radiation therapy:

Patients were treated once daily. During the
induction phase, external beam radiation therapy
was delivered at 1.8 Gy once daily to the whole
bladder, bladder tumor volume and the pelvic
lymph nodes. Thus, at the end of the induction
phase these structures received 45 Gy in 25
fractions over 5 weeks. Complete responders
underwent external beam radiation consolidation
therapy which began 7 to 10 days after the re-
evaluation cystoscopy using 60Co photons and
a4-field box technique with individually shaped
portals and daily fractions of 1.8 Gy on 5 con-
secutive days per week to receive the final
booster dose of 1980 cGy to the whole bladder
and bladder tumor volume. Thus, at the end of
the consolidation phase the whole bladder and
bladder tumor volume had received 6480 cGy
in 36 fractions and the pelvic lymph nodes had
received 45 Gy in 25 fractions.

Chemotherapy combined with radiotherapy:

The bladder and pelvic lymphatic systems
were treated according to afour-field box tech-
nique with carefully contoured fields; atotal of
4500 cGy was given over aperiod of five weeks,
in fractions of 180 cGy during each of five
treatment sessions per week. Cisplatin (70 mg
per square meter) was given the day before
radiation therapy started, 21 days later and again
during the consolidation phase if consolidation
treatment was administered. Patients selected
for consolidation radiotherapy received radiation
to whole pelvic fields, for atotal dose of 4500
cGy followed by an interval of two to three
weeks to allow tumor regression. Patients were
considered complete responders only if there
was no visible mass, no tumor in atumor site
on repeat biopsy, and a negative urine cytology.
Compl ete responders underwent consolidation
chemotherapy/radiation, beginning 7 to 10 days
after the re-evaluation cystoscopy. Therapy in
all patients undergoing consolidation treatment
was then simulated by introducing radiopaque
material into the bladder and rectum to outline
the fields to receive the final booster dose of
1980 cGy to the bladder only, for atotal dose
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of 6480 cGy. All radiation was delivered by
megavoltage beams from 60CO machine. In-
compl ete responders were advised to undergo
aprompt radical cystectomy.

Criteria for Response and Follow-up Proce-
dures:

Urologic evaluation categorized the response
of the primary tumor. Response quality was
evaluated by cystoscopy and deep TUR of the
former tumor bed. A complete response (CR)
required the absence of any endoscopically
visible tumor, the absence of any microscopic
tumor in the biopsy specimen, as well as nega-
tive urine cytology. Patients underwent cystos-
copy, biopsy of the tumor site, manual exami-
nation under anesthesia and urinary cytologic
examination every three months for two years
and every six months thereafter. Follow-up
pelvic and abdominal CT scans were obtained
after the initial 4500-cGy dose of radiation,
three months after the completion of treatment,
and then every six months thereafter. At each
follow-up, evaluation consisted of pertinent
medical history, physical examination, assess-
ment of hematologic indexes, measurement of
serum creatinine, liver-function studies, urine
cytology and cystoscopy with biopsies of all
suspected areas. In case of persistent or recurrent
tumor, additional treatment, such as transurethral
resection, followed by intravesical therapy for
superficial tumors or salvage cystectomy for
muscle-invasive tumors, was recommended and
initiated at the earliest opportunity. Evaluation
of treatment-related toxicity was performed
according to the Standard WHO toxicity criteria
[71]. Median follow-up for the entire group was
48 months (range 12-85 months).

Satistical analysis:

SPSS [Statistical package (version 12.0)]
was used for data analysis. Mean and standard
deviation were estimates of quantitative data.
Chi-square/ Fischer exact were tests of propor-
tion independence. Kaplan-Meier method [72]
was used for estimating survival and Breslow
test to compare curves. Cox-regression analysis
was used to estimate odds of recurrence and
95% CI. p value was significant at 0.05 level
[73].

RESULTS

Fifty-five patients completed the induction
chemotherapy and radiation therapy. The acute
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reactions of different grades according to the
Standard WHO toxicity criteria[71] attributable
to the chemotherapy included leukopenia (<3000
white cells per microliter) in 34% of the patients,
oral ulcersin 24%, alopeciain 100%, diarrhea
in 10%, nausea and vomiting in 73%. There
were no deaths attributable to drug toxicity. The
acute reactions attributable to chemotherapy
combined with radiotherapy of different grades
included bladder irritation in 32% of the patients,
diarrheain 26%, fatigue in 21% and leukopenia
in 8%. Among the 37 patients receiving chemo-
therapy and the complete dose of radiation
(6480 cGy), 4 had transient hematuriaand symp-
tomatic urinary frequency; none of these 37
patients had incontinence. When questioned at
the follow-up examinations after the completion
of treatment, all patients reported that their
bladder function had remained satisfactory.

The percentages of patients sustaining a
grade Il or greater leukopenia, thrombocytope-
nia, neutropenic fever, infection, nausea/vom-
iting, or bladder irritation during the protocol
are shown in Table (2). During the chemoradi-
ation, the most common grade 3 non-
hematological toxicities were reported in the
gastrointestinal tract in 9 patients and in the
bladder in 4 patients. No grade 4 toxicities were
recorded.

Table (2): Grade3 treatment-related toxicity among the
37 patients receiving chemotherapy and the
complete dose of radiation.

Toxicity Number %
Hematol ogical 10 27
Gastrointestinal 9 243
Bladder 4 10.8
Other 3 8.1

The percentage of patients sustaining late
morbidity reported during the follow-up phase
of this study is shown in Table (3). Grade 3
toxicities were reported in three patients for
bladder reactions, four patients for gastrointes-
tinal tract reactions and in eight patients for
hematologic toxicity. There were two late grade
4 events due to hematol ogic and gastrointestinal
tract toxicity. All but one of the late toxicities
have resolved with subsequent treatment and
follow-up. In one patient, a grade 3 bladder
reaction persisted.
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Table (3): Late toxicity following treatment among the
37 patients receiving chemotherapy and the
complete dose of radiation.

Number %
Grade |1 toxicity:
Hematological 8 21.6
Bladder 3 8.1
Gastrointestinal tract 4 10.8
Other 2 5.4
Grade IV toxicity:
Hematological 2 5.4
Gastrointestinal tract 2 54

Table (4) shows the complete response rates
of the primary tumor following induction ther-
apy. Thirty-seven of 55 evaluable patients were
complete responders (67.3%) after induction
chemoradiation therapy. In the 18 patients who
had persistent tumor and who were evaluated
for response, none exhibited tumor progression.
In the 18 patients who underwent cystectomy
for an incomplete response, cancer was found
in the cystectomy specimens of all patients.
Ileal conduit urinary diversions were performed
on all of the patients undergoing radical cystec-
tomy.

Table (4): Clinical response rates after induction chemo-
radiation among the 55 evaluable patients.

Clinical response Number %
Complete 37 67.3
Partial 15 27.2
Stable disease 3 55
Progressive disease 0 0

The median follow-up was 48 months. Sev-
enteen of the 37 patients who were clinical
complete responders following induction
chemoradiation therapy and completed consol-
idation chemoradiation therapy have developed
a bladder recurrence. Four of these 17 patients
have had an invasive recurrence and have un-
dergone a cystectomy; the remainder were su-
perficial tumors and have been treated, so far,
successfully with conservative methods.

Of the 55 patients studied, 33 (60%) survived
with bladders apparently free of tumor at 3
years. In 13 patients (23.6% of all studied)
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among the 37 surviving with disease-free blad-
ders, superficial tumors recurred but were suc-
cessfully eradicated by TURB and intravesical
drug therapy. The 3-year overall survival is
79.23% and 60% are alive without a cystectomy
at three years (Fig. 1). The actuarial five-year
overall survival was 43.12% among all 55 pa-
tients completing the study (Fig. 2).
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The median overall survival of the 43 pa-
tients with stage T2 disease was 73 months -
significantly better than that of patientsin stages
T3 and T4 which was 21 months (p= <0.001).
Five-year overall survival rate was 55.82% for
patients with T2 disease but dropped for patients
in stages T3 and T4 with no patient alive at 5
years (Fig. 3).
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Fig. (3): Overall survival according to clinical stage.

Among the 37 patients with complete re-
sponses, the overall actuarial survival was sig-
nificantly better than among the 18 with incom-
plete responses to the initial chemotherapy
combined with radiotherapy. Five-year overall
survival rate was 59.15% for patients with
complete responses but dropped to 6.32% for
patients with incomplete responses to the initial
chemotherapy combined with radiotherapy (p=
<0.001) (Fig. 4).
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Fig. (4): Overal survival according to response to induction
therapy.

Among the 40 patients who did not have
hydronephrosis at presentation, overall survival
was significantly better. Five-year overall sur-
vival rate was 52.88% for patients without
hydronephrosis at presentation but dropped to
15.66% for patients with hydronephrosis at
presentation (p= <0.001) (Fig. 5).
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Fig. (5): Overall survival according to absence or presence
of hydronephrosis at presentation.

Among the 37 patients who underwent blad-
der preservation, the overall actuarial survival
was significantly better than among the 18 who
underwent radical cystectomy. Five-year overall
survival rate was 66.49% for patients with
bladder preservation but dropped to 5.05% for
patients who underwent radical cystectomy (p=
<0.001) (Fig. 6).
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Fig. (6): Overall survival according to type of surgery
(Bladder preservation vs. radical cystectomy).
Distant metastases:

Distant metastases were diagnosed in 24 of
55 (43.6%) patients with an actuarial rate of
distant metastases free survival of 58.72% and
43.68% at 3 and 5 years, respectively. Five-
year distant metastases-free survival rate was
53.55% for patients without hydronephrosis at
presentation but dropped to 16.05% for patients
with hydronephrosis at presentation (Fig. 7).
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Local control:

Among 37 patients who had no evidence of
disease at restaging-TUR, 20 (54.05% of the
37 patients) have been continuously free of
tumor in their bladder, 13 patients (35.13% of
the 37 patients) experienced a noninvasive local
relapse, 4 patients (10.81% of the 37 patients)
had a muscle-invasive relapse. For the whole
group of patients, local control without any
relapse at 3 and 5 years were 57.89% and
25.95%, respectively. Interestingly, three-year
local recurrence-free survival rate was 61.29%
for patients without hydronephrosis at presen-
tation but dropped to 15.79% for patients with
hydronephrosis at presentation (Fig. 8). Hazard
ratio of local recurrence in hydronephroticsis
2.985 (95% Cl is 1.5-5.98).
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Among the 43 patients with stage T2 disease,
therate of bladder preservation was significantly
higher than that of patientsin stages T3 and T4.
The rate of bladder preservation was 76.5% at
5 years for patients with stage T2 disease with
no patient alive with preserved bladder at 2
years of the group of patientsin stages T3 and
T4 (p=<0.001) (Fig. 9).
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Fig. (9): Bladder preservation rate according to stage of
the disease.

Among the 40 patients without hydroneph-
rosis at presentation the rate of bladder preser-
vation was significantly higher than among the
15 who had hydronephrosis at presentation. The
rate of bladder preservation was 72.22% at 3
years for the 40 patients without hydronephrosis
at presentation compared with 26.67% for pa-
tients who had hydronephrosis at presentation
(p=0.001) (Fig. 10).
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Fig. (10): Bladder preservation rate according to absence
or presence of hydronephrosis at presentation.
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The morbidity of this protocol was docu-
mented. Ten patients (18.2%) required modifi-
cation of the induction or consolidation chemo-
therapy doses due to acute toxicity. One (1.8%)
of the 55 patients experienced urinary frequency
during induction therapy but it was not sufficient
to interrupt therapy or to discontinue the proto-
col. There have been four reported cases of
hematuria. No patient required a cystectomy
for a bladder complication.

Proportional-hazards analysis:

Multivariate and univariate analyses were
used to provide quantitative estimates of the
association of the following eight clinical and
pathological tumor factors with overall survival
in the 55 studied patients: clinical stage (T2 vs.
T3 and T4) (p= <0.001), the presence or absence
of tumor-associated hydronephrosis (p= <0.001),
bladder preservation (p= <0.001), age of the
patients (p= 0.59), response to induction therapy
(complete response vs. incomplete response)
(p=<0.001), sex (p= 0.54), pathological subtype
(p=0.29) and the tumor grade (p= 0.23). Thus
this analysis of overall survival showed that the
presence or absence of hydronephrosis, response
to induction therapy aswell asthe clinical stage
all approached statistical significance (all p=
<0.001). Univariate and, multivariate analysis
of the rate of bladder preservation without
recurrence of invasive tumor in relation to all
studied tumor factors revealed a significant
difference in only two comparisons, that of
patients who had hydronephrosis with those
who did not (p= 0.0014) and clinical stage (T2
vs. T3 and T4) (p=<0.001).

DISCUSSION

Transurethral resection of invasive bladder
cancer as thorough as possible, followed by
multidrug chemotherapy and external-beam
irradiation with concurrent administration of
cisplatin, wasfairly well tolerated by the patients
we studied (mean age, 58.8 years). Fatigue,
gastrointestinal complications, bladder irritation
that is usually reversible and hematologic tox-
icity have been the main adverse systemic effects
which are comparable with other studies[20,46].
The patients' pelvic tissues tolerated the com-
bination therapy well. No patient who received
complete treatment with chemotherapy and
radiotherapy had a permanent major complica-
tion involving the bladder or the rectum, al-
though three had intermittent hematuria and
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symptomatic urinary frequency which were
controlled by conservative measures. Our results
and those of the Radiation Therapy Oncology
Group [21] suggest that combining cisplatin with
radiation may not have any important synergistic
toxic effects on the bladder or bowel. Further-
more, Coppin et al. [74] reported an improved
local control rate when cisplatin was given in
conjunction with radiation.

The rate of complete responses to our initial
program of combined therapy was 67.3% among
the 55 patients enrolled which is comparable
to that achieved by Claus et al. [75] and it was
77.5% among our 40 patients who did not have
tumor-associated hydronephrosis at presentation.
During a median follow-up of four years, 4 of
37 patients (10.8%) with complete responses
to the full courses of chemotherapy and radio-
therapy had local recurrence of an invasive
tumor. Thirteen patients (35.14% of the complete
responders) had recurrence of a superficial
bladder cancer, successfully managed by further
transurethral surgery and intravesical drug ther-
apy. Future recurrences are of concern but are
less of aworry now, since we have followed
the patients for a median of four years. No
invasive bladder tumor has recurred in 33 pa-
tients, or 60% of those studied - a rate higher
than that achieved with transurethral surgery
alone [40,42], radiation therapy alone [31,39,44],
or systemic chemotherapy alone [76]. Although
it is not possible to attribute these results to one
of these treatments rather than to another, the
combination of all threeisfairly well tolerated.
Results of the use of asimilar therapeutic strat-
egy by a multi-institutional national group in
91 patients also indicate a high initial response
rate and low morbidity [74]. In conclusion, we
have learned that any component of the trimo-
dality therapy contributes considerably to the
overall success[77,78]. Of concernisthat within
48 months of median follow-up, thisincidence
of local recurrence among our complete re-
sponding patients who completed the protocol
is higher than had been reported by Housset
and colleagues [79] who reported a bladder
recurrence rate of only 17% (12 of 71 complete
responding patients). Clearly these comparisons
are subject to unknown biases and the follow-
up on these seriesistoo short for any substantive
conclusions, in addition they used different
radiation fractionation and different chemother-
apy schedules.
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According to multivariate and univariate
analyses of tumor factors possibly influencing
overall survival after our combination treatment,
only the presence or absence of hydronephrosis,
response to induction therapy and the tumor
stage independently approached statistical sig-
nificance (all p=<0.001). Thiswas comparable
with Scrimger et al. [80] in their published
article. Using amultivariate analysis, the authors
found that hydronephrosis, tumor stage and
response to radiation did predict for overall
survival. The actuarial overall survival rate of
43.12% at five yearsin our seriesis not signif-
icantly inferior to that reported in other trials,
randomized [37,44,45] or not [35,41-43], most of
which included radical cystectomy for all pa-
tients. Multivariate analysis also showed that
the only independent prognostic factor indicating
that the bladder would remain free frominvasive
tumor was the absence of hydronephrosis at the
time of diagnosis (p= 0.001). Patients with
hydronephrosis at the time of presentation
should not be treated with the combination
treatment used in our study, because hazard
ratio of local recurrence in hydronephroticsis
2.985 (95% Cl is 1.5-5.98). Such patients should
be considered for cystectomy. The success rate
of bladder preservation was 89.2% among the
patients with compl ete responsesto initial treat-
ment and this finding supports the strategy of
combination therapy and bladder preservation
in selected patients. The addition of chemother-
apy did not show any impact on the devel opment
of distant metastases, which is also reflected in
the contradictory results of adjuvant and neo-
adjuvant chemotherapy in cystectomy-based
series [81-83].

This study evaluated only arelatively small
number of patients. It did not include those with
advanced T4 tumors and so it is difficult to
compare these results with other published
bladder-sparing results. The overall three-year
survival rate of 79.23% compares favorably
with the prior RTOG protocol 89-03 (59% for
the 99 patients without hydronephrosis) [23] and
is comparable to that reported by other studies
but with different radiation fractionation and
different chemotherapy schedules (83%) [84,85].
Five-year overall survival rates of 43.12% which
have been reported in our study are comparable
to those stated by Claus et al. [49]. The likelihood
of being alive at three years with a functioning
treated bladder (60%) is encouraging relative
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to the 46% for the 99 patients without hydro-
nephrosis entered on RTOG 89-03 at three years
[23] and inferior to that reported from an insti-
tutional pilot at the Massachusetts General
Hospital using a different chemoradiotherapy
schedule (78%) [84] and that reported by Claus
et al. (75%) [49].

In looking to reduce the toxicity of neo-
adjuvant CMV and to improve survival further
in patients with apparently localized disease,
novel treatment approaches are required. Newer
chemotherapeutic agents, particularly gemcit-
abine [86-90], trastuzumab [64] and the taxanes
[91-93] are now being tested in combination with
RT and may further improve organ preservation
in bladder cancer.

Our results are equivalent to those reported
for radical cystectomy [20-23,94-97], but our
conclusions are weakened by the absence of a
simultaneous, randomized control group. With-
out a randomized comparison of conventional
cystectomy with chemotherapy, radiotherapy,
and bladder-preserving treatment combined,
our findings about overall survival may have
been influenced by an unknown sample bias.
Scrimger et al. [80] found no significant differ-
ences in survival between patients treated with
primary surgery vs. organ-preservation ap-
proaches. A survival advantage associated with
the incorporation of chemotherapy into the
management schema was detected on multivari-
ate, but not univariate, analysis. Thus stratifi-
cation of patients based on tumor characteristics
isimperativein clinical trials for invasive blad-
der cancer.

Notwithstanding the limitations of nonran-
domized comparison, this analysis indicates
that selective bladder preservation by trimodality
treatment may result in long-term cure and
survival rates comparable to the best cystectomy
series. Prospective, randomized trials will have
to be conducted to evaluate whether selective
bladder preservation relying on chemotherapy
and radiotherapy is an effective alternative to
radical cystectomy. Unfortunately, it may be
difficult, however, to recruit patients for atrial
comparing cystectomy and bladder-preserving
treatment because of patients' strong preference
for bladder preservation. Needless to say, the
quality of life of the patient with the bladder
preserved is definitely better since urinary di-
version is avoided [98].

Initial Results of Retrospective Study

As more experience is acquired with organ-
sparing treatment, it is clear that future directions
of clinical and basic research will focus on two
main topics: (1) the optimization of the treatment
modalities, including incorporation of new cy-
totoxic agents and (2) the proper selection of
patients who will most probably benefit from
the respective treatment alternatives. As dem-
onstrated in our study, clinical criteria helpful
in determining patients for bladder preservation
include such variables as early tumor stage, a
complete response to induction treatment and
the absence of hydronephrosis at the time of
diagnosis. Furthermore, future clinical trials
incorporating targeted therapies with novel
clinical end points may accelerate development
of therapeutic strategies for locally advanced
muscle invasive bladder cancer. Evaluation of
molecular markers may further help to stratify
patients to a risk-adapted approach. Therefore,
the use of neo-adjuvant therapy in muscle-
invasive bladder cancer may help us to refine
further the answers to the two most valuable
guestions: Who to treat? and What to treat with?.
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