Med. J. Cairo Univ., Vol. 87, No. 7, December: 4867-4875, 2019

www.medicaljour nal ofcair ouniver sity.net

Three-Dimensional Conformal Radiotherapy with Concomitant
Boost and Weekly Cisplatin in Muscle-Invasive Transitional Cell

Bladder Carcinoma

NADA S. SHAMSEL-DIN, M.Sc.*; ASHRAF F. BARAKAT, M.D.*; MOHAMMED F. SHETA, M.D.* and

MOHAMMED H. RADWAN, M.D.**

The Departments of Clinical Oncology* and Urology**, Faculty of Medicine, Tanta University

Abstract

Background: Local control of MIBC by bladder-sparing
approach is unsatisfactory. In order to improve the effectiveness
of radiotherapy, we have designed a protocol that combines
TURB with a non-conventionally fractionated radiotherapy
“concomitant boost.

Aimof Sudy: To evaluate the response rate and toxicity
criteriain patients with transitional cell bladder cancer treated
with maximum Transurethral Resection (TUR), followed by
3-D conformal radiotherapy with a concomitant boost and
weekly cisplatin with shortening of overall treatment time.

Patients and Methods: Between July 2017 to June 2018,
20 patients with a T2-T3 NOMO transitional cell carcinoma
of the bladder underwent transurethral resection of bladder
tumor as much as safely possible (maximum TURBT). They
received radiotherapy delivered in short overall treatment
time with a concomitant boost technique. With this technique,
adose of 40Gy in 2-Gy fractions was administered to the
small pelvis with a concomitant boost limited to the bladder
tumor area plus a margin of 15Gy in fractions of 0.75Gy. The
total tumor dose was 55Gy in 20 fractions in 4 weeks. Weekly
Cisplatin (30mg/m?) was administered weekly concurrently
with radiotherapy. Cisplatin was interrupted in case of hema-
tological or renal toxicity. The National Cancer Institute
Common Toxicity Criteria, version 5, scale was used to assess
the chemotherapy and acute radiation toxicity { Common
Terminology Criteriafor Adverse Events (CTCAE), Version
5.0, November 2017} . We assessed late toxicity using The
Radiation Therapy Oncology Group/The European Organiza-
tion for Research and Treatment of Cancer (RTOG/EORTC)
Late Radiation Morbidity Scoring Scheme.

Results: The feasibility of the treatment was good. Severe
acute toxicity >/G3 was observed in two patients (10%). Severe
late toxicity >/ G3 was observed in one patient (5%). Fourteen
patients (70%) showed a complete and three (15 %) a partial
remission after treatment.

Conclusion: In external radiotherapy for muscle-invasive
bladder cancer a concomitant boost technique coupling a
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partial bladder boost with shortening of the overall treatment
time provides a high probability of loca control with acceptable
toxicity.

Key Words: CBAHRT (concomitant boost accelerated hyper
fractionated radiotherapy) — Concomitant weekly
cisplatin — Response rate — Acute and late toxicity
criteria.

Introduction

BLADDER cancer isthe tenth most common
cancer and the 14th most leading cause of cancer
death worldwide in 2018. In Egypt; it is the 4th
most common cancer and the fifth most leading
cause of cancer death in 2018. Given that the
median age at diagnosisis 73 years, medical co-
morbidities are a frequent consideration in patient
management [1,2] .

The clinical spectrum of bladder cancer can be
divided into 3 categories that differ in prognosis
and management. The first category consists of
non-muscle-invasive disease, for which treatment
isdirected at reducing recurrences and preventing
progression to a more advanced stage [3]. The
second group encompasses muscle-invasive dis-
ease. The goadl of therapy isto determine whether
the bladder should be removed or if it can be
preserved without compromising survival. The
critical concern for the third group, consisting of
metastatic lesions, is how to prolong quantity and
maintain the quality of life [4]. The most common
presenting symptom in patients with bladder cancer
iS microscopic or gross hematuria, although urinary
frequency from irritation or a reduced bladder
capacity can aso develop [5] . Patients presenting
with these symptoms should be evaluated with
cystoscopy to determine if alesion is present. If
one is documented, Transurethral Resection of the
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Bladder Tumor (TURBT) should be done to con-
firm the diagnosis and determine the extent of
disease within the bladder while completely resect-
ing all visible tumors. Therefore, an adequate
sample that includes bladder muscle (i.e., muscu-
laris propria) must be in the resection specimen
[6].

The majority of muscle-invasive tumors are
high-grade urothelial carcinomas. Further treatment
following initial TURBT is often required [7].
Different treatment modalities include radical
cystectomy, partial cystectomy, neoadjuvant or
adjuvant therapy, bladder-preserving approaches,
and systemic therapy for advanced disease [8].
Bladder-preserving approaches are reasonable
alternatives to cystectomy for patients who are
medically unfit for surgery and those seeking an
alternative to radical cystectomy. These approaches
include Maximal TURBT with concurrent chemo-
radiotherapy or radiotherapy alone for select pa-
tients [9] . In concomitant chemoradiotherapy ap-
proach after maximum TURBT, the overall tumor
status should be reassessed 2 to 3 months after
treatment. If no residual tumor is detected, obser-
vation is appropriate. If residual disease is present,
surgical consolidation of bladder only residual
disease or treatment as metastatic disease is appro-
priate. If residual diseaseis Tis, Ta, or T1, intra-
vesical BCG may be considered [10,11]. After con-
ventional radical RT, a Complete Response (CR)
can be achieved in up to 56% of patients with
muscle-invasive tumor [12] , however; one-half of
these responders subsequently develop recurrence
within a short median latency time of 12 months,
which indicates afast proliferation of tumor cells
[13].

Many studies have been performed with an
attempt to obtain better efficacy of radiotherapy
by escalation of total dose, use of non-conventional
fractionation schemes [14], reduction of overall
treatment time or combining external radiotherapy
with interstitial brachytherapy [15]. In order to
improve the effectiveness of treatment of muscle-
invasive bladder cancer, our treatment protocol is
designed to combine TURBT with a non—conven-
tionally fractionated radiotherapy “concomitant
boost” delivered over a shortened overall treatment
time of 4 weeks with concurrent chemotherapy.

Patients and M ethods

This prospective phase Il study was carried out
at Clinical Oncology Department and Urology
Department at Tanta University Hospitals and

included 20 patients with invasive transitional cell
bladder cancer treated with maximum TURBT,
accel erated hyper fractionated radiotherapy with
concomitant boost and concurrent weekly cisplatin
throughout the period from July 2017 to June 2018.

Radiation therapy:

For simulation, the bladder was drained of urine
and filled with 30mL of contrast medium and 10
to 30mL of air. The rectum had to be as empty as
possible [16] . During the first phase of treatment,
the bladder was treated along with a margin of
1cm. In men, the prostate was also covered in this
first phase because there might be occult stromal
invasion or extension into the prostatic urethra. In
women, the proximal 2cm of the urethrawas al'so
considered atarget. Theinternal and external iliac
lymph nodes of the pelvis were also covered for
this phase of therapy (RTOG 0926). Planning
Target Volume (PTV) expansions of 1cm around
the bladder and bladder tumor were employed,
with 0.7-cm margins for prostate (0.5-cm posterior)
and pelvic nodes (RTOG 0926) as shown in Fig.
(2). PTV margins might be decreased alittle when
targets abutted large amounts of the low hanging
small bowel. The boost phase of treatment included
the tumor alone with a 1.5cm margin.

All patients were treated with 3-D conformal
radiotherapy in a dose of 40Gy in 20 fractions to
the whole pelvis (including the bladder, the total
bladder tumor volume, the prostate and pelvic
lymph nodes as Planning Target Volume [PTV 1])
within 4 weeks (20 2GY, once daily, 5 days/week)
with concomitant boost limited to the bladder tumor
area plus 1.5cm margin or the whole bladder (PTV
2) with adose of 15Gy in 20 fractions, 0.75Gy/
fraction, 5 days/week as shown in Fig. (2). The
mean overall treatment time was 27 days (23-30
days). Thetotal tumor dose was 55Gy in 20 days,
in 4 weeks, delivered by high energy photons from
alinear accelerator to ensure a homogeneous dose
distribution. Maximum dose to the femoral heads
should be limited to 45Gy. The volume of the
femoral head receiving 50Gy was less than 10%.
The volume of the small and large bowel receiving
50Gy was less than 5%. The volume of the rectum
receiving 30Gy was less than 50%. The dose to
the non-involved bladder was maintained below
50Gy.

Weekly Cisplatin (30mg/m?) was administered
to the twenty patients. Complete blood cell counts
and renal function tests were performed every
week. Cisplatin was interrupted in case of hema-
tological or renal toxicity [17].
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Fig. (1): PTV (red), CTV (green), GTV (yellow) during phasel.
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Fig. (2): Accelerated fractionation for bladder cancer schedule.

>6hrs. between fractions.
X: 2GY in the morning (whole pelvis).
Y: 0.75GY in the afternoon (concomitant boost).

Follow-up:

Tumor response was assessed by CT scan and/or
MRI for all patients 4 weeks after the end of
prescribed treatment (3 months and 6 months after
diagnosis) to evaluate the radiological response.
Cystoscopy and biopsy were performed for patients
who achieved a complete radiological response to
confirm the pathological response. A clinical Com-
plete Response (CR) was defined as the complete
disappearance of the intravesical lesion and nor-
malization of the computed tomography findings.
Pathological complete response is confirmed by
cystoscopic biopsy in case of clinical complete
response. A Partial Response (PR) was defined as
a 50% decrease in the sum of the products of two
perpendicular diameters of all measurable lesions
for a minimum of 4 weeks with no increase of 25%
in the size of any single lesion or the appearance
of any new lesion within the irradiated field. Pa-
tients were considered to have Progressive Disease
(PD) if any new lesion appeared, if the tumor size
increased 25% greater than the pretreatment meas-
urements, or in the case of deterioration in clinical
status consistent with disease progression. Patients
whose findings did not meet the criteria of CR,
PR, or PD and who could be followed for at |east
2 months were classified as having Stable Disease
(SD) [18,19].

WI/E: Weekend.
SAT: Saturday.

Acute toxicity was scored as the maximum
toxicity during treatment or the first 3 months
following treatment. Late toxicity was scored as
maximum toxicity occurring or persisting after 3
months following treatment. The National Cancer
I nstitute Common Toxicity Criteria, version 5,
scale was used to assess the chemotherapy and
acute radiation toxicity { Common Terminology
Criteriafor Adverse Events (CTCAE), Version 5.0,
November 2017} . We assessed |ate toxicity using
The Radiation Therapy Oncology Group/The Eu-
ropean Organization for Research and Treatment
of Cancer (RTOG/EORTC) Late Radiation Mor-
bidity Scoring Scheme [20].

Results

Patient characteristics:

Twenty patients with invasive bladder cancer
that had been histologically diagnosed received
concomitant boost accel erated hyper fractionated
radiotherapy. Most of them were patients who
refused surgery or could not undergo surgical
therapy due to age or comorbidity. Asthefirst
symptom; most patients (90%) had dysuria and
UT]I. Patients and disease characteristics are shown
in (Table 1).
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Table (1): Patient and disease characteristics.

N Percent

Age (years):

Range 40-80

Mean = SD 59+11.32
Gender:

Male 17 85

Femae 3 15
WHO PS

0 3 15

1 17 85
Grade:

Low 12 60

High 8 40
Hydro nephrosis:

No 16 80

Yes 4 20
Sage:

T2 12 60

T3 8 40
Tumor site:

Focal 13 65

Diffuse 7 35
TUR:

Incomplete 6 30

Complete 14 70.0

T3). By bivariable analysis, the prognostic factors
for aCR at first cystoscopy were T stage (p=0.009),
tumor grade (p=0.010), tumor multifocality (p=
0.05), TUR (p=0.019) and absence of hydroneph-
rosis (p=0.028).

Table (3): Response rate according to grade of disease.

Grade
Response . Fisher's
rate Low High exact test
N % TotaN % Totad 42 p-vaue
CR 11 917 12 3 375 8 6.706 0.010*
PR 1 83 12 2 250 8 1.046 0.306
ORR 12 1000 12 5 625 8 5294 0.021*

Table (4): Response rate according to hydronephrosis.

Response to therapy and failure pattern:

Treatment response evaluated after completing
CBRT showed that Complete Response (CR) was
achieved in 14 patients (70%) with no evidence of
the tumor by all investigations as shown in (Table
2). Partial Response (PR) was found in 3 patients
(15%). Stable Disease (SD) was observed in 2
patients (10%). One (5%) patient had Progressive
Disease (PD). Locoregional control rate was 95%.
The Objective Response Rate (ORR) was 85%.

Table (2): Evaluation of pattern of response 3 & 6 months
after diagnosisin all 20 patients.

3 months 6 months
Response after diagnosis after diagnosis
pattern
Number of pts Percent Number of pts Percent

CR 14 70 13 65
PR 3 15 2 10
sD 2 10 2 10
PD 1 5 3 15
ORR 17 85 15 75

The median duration of follow-up was 10 (1-
18) months. We used univariate analysis to analyze
age (<55yrs., >5byrs.), grade (low, high), TUR
(complete, incomplete), tumor pattern (focal, dif-
fuse), sex (male, female), performance status (0,
1), hydronephrosis (yes, no), and tumor stage (T2,

Hydronephrosis

Response Fisher's
pattern No ves exact test

N % Tota N % Totad 2 p-vaue
CR 13 813 16 1 250 4 4821 0.028*
PR 1 63 16 2 500 4 4.804 0.026*
ORR 14 875 16 3 750 4 0392 0531
Table (5): Response rate according to TUR.

TUR

Response Fisher's
pattern Incomplete Complete exact test

N % Totd N % Tota 42 p-vaue
CR 2 333 6 12 8.7 14 5483 0.019*
PR 2 333 6 1 71 14 2260 0.133
ORR 4 667 6 13 929 14 2260 0.133

Table (6): Response rate according to T stage.

T Stage
Response Fisher's
pattern Stage 2 Stage 3 exact test
N % Toad N % Totad 2 p-vaue
CR 10 83.3 12 2 250 86.806 0.009*
PR 2 167 12 1 125 80.065 0.798
ORR 12 1000 12 3 375 810.000 0.002*

Table (7): Response rate according to gender.

Gender
Response Fisher's
pattern Femde Male exact test
N % Tota N % Tota 42 p-vaue
CR 2 66.7 3 12 70.6 17 0.019 0.891
PR 1 333 3 2 118 17 0930 0.335
ORR 3 1000 3 14 824 17 0623 0.430
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Table (8): Response rate according to tumor site.

Tumor site
Response . Fisher's
pattern Focal Diffuse exact test
N % Tota N % Tota XZ p-value
CR 11 846 13 3 429 7 3.778 0.050*
PR 2 154 13 1 143 7 0.004 0.948
ORR 13 1000 13 4 571 7 6.555 0.010*
Table (9): Response rate according to age.
Age
Response Fisher's
pattern <55 >55 exact test
N % Totad N % Totd XZ p-value
CR 5 714 7 9 692 13 0.010 00919
PR 2 286 7 1 77 13 1556 0212
ORR 7 1000 7 10 769 13 1900 0.168

Table (10): Response rate according to performance status.

PS
Response 0 1 Fisher's
pattern exact test
N % Total N % Tota ¥ Z p-value
CR 2 66.7 3 12 706 17 0.019 0891
PR 1 333 3 2 118 17 0930 0.335
ORR 3 1000 3 14 824 17 0623 0430

By multivariate analysis, T stage (p=0.022)
and tumor grade (p=0.017) were revealed to be
independently related to response as shown in
(Table 11).

Table (11): Multi variate analysis of prognostic factors for
complete response.
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observed in 13 (65%) and 15 (75%) of the patients,
respectively.

All but four patients (80%) completed the
planned radiotherapy without interruptions. For
Grade Il acute colitis or any other Grade Il in
field (radiation-related) toxicity during any treat-
ment week (such as radiation cystitis), RT was
delayed until resolution of the toxicity to Grade 2
or less. For the four patients, treatment was inter-
rupted at 35.8Gy (range 27.5-44Gy) because of
severe diarrhea, dehydration and severe dysuria
(Grade Il Toxicity) requiring hospitalization,
antibiotic and intravenous fluid administration.
The overall schedule was protracted by 3 to 5 days
until the regression of diarrhea and cystitis. Acute
bowel toxicity was observed in 13 patients (65%).
It can be seen that most of them encountered Grade
I toxicity (n=10, 50%) or Grade Il toxicity (n=2,
10%), and no serious acute toxicity was observed.
Acute bladder toxicity was observed in 15 patients
(75%). Grade | & |11 toxicities were observed in
10 (50%) and 4 (20%) patients respectively. One
patient (5%) had frequency, cystitis, dysuria, noc-
turialess than hourly and/or pain requiring strong
analgesics (Grade 3 toxicity) as shown in (Table
12). The symptoms persisted for nearly 6 months
but were eventually relieved with an antispasmodic
agent.

Weekly cisplatin was successfully delivered in
al 20 patients. Cisplatin was interrupted in four
patients during treatment due to hematological and
nephrotoxicity. These patients received intravenous
fluids, blood, and growth factors so that they
continued concurrent chemoradiotherapy.

Table (12): Acute skin, urinary, and gastrointestinal toxicity
according to CTCAE V5.0.

Grade (N)

Events I Il I [AVAAVS

odd 95% ClI 5

- s — g.

Coefficients Ratio Lower Upper (p-value)
Bound Bound

Grade 046  0.09 082 2696 0.017*

Hydronephrosis 0.37  0.33 042 0238 0815

tumor site 021 012 054 1345 0.200

Stage 0.38 0.06 069 2579 0.022*

TUR 025 0.18 068 1243 0.234

e Skin 10 (50%) 2 (10%) - -

* Gastrointestinal 10 (50%) 2(10%) 1 (5%) — -
(diarrhea, vomiting)

 Urinary toxicity
(urgency, frequency,
dysuria)

10 (50%) 4 (20%) 1 (5%) — -

Dependent Variable: CR.

Acute toxicity:

Severe and life-threatening acute toxicity was
extremely rare; however, Grade | & |1 GU and Gl
toxicity was experienced by most of the patients.
No acute or late skin toxicities were observed in
the patients. Acute bowel and urinary toxicity were

Chronic toxicity:

Chronic genitourinary and gastrointestinal tox-
icity was evaluated 6 months following treatment.
Grade O, | & 11 genitourinary late toxicity occurred
in 11/20 (55%), 6/20 (30%) and 2/20 (10%) patients
respectively. One patient (5%) experienced severe
frequency and dysuria with frequent hematuria
(Grade 3 late toxicity). Late gastrointestinal toxicity
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grade | and Il were observed in 3/20 (15%) and
2/20 (10%) patients, respectively. One patient
developed GllI bowel toxicity. No severe Grade
> |11 late bladder or bowel toxicity was observed
as shownin (Table 13).

Table (13): Late urinary, gastrointestinal toxicity according
to RTOG/EORTC scoring system.

Grade (N)

Events o 1 m v

« Urinary toxicity (urgency, frequency, 1.6 2 1 -
dysuria, hematuria)
* Gastrointestinal toxicity (abdominal pain, 14 3 2 1 -

diarrhea)

Discussion

Invasive bladder cancer presents two distinct
problems from the outset. On the one hand, radical
resection of the primary tumor is highly successful
but carries a considerable impact on the quality of
life. On the other hand, progression most frequently
occurs outside the pelvis, likely owing to ahigh
incidence of micrometastases at presentation [21].
Radical cystectomy is associated with a 5-year
disease-free survival rate ranging from 27-55%.
This outcome is significantly worse when reporting
upon locally advanced cases. The independent
prognostic factors include: Tumor stage, grade,
pelvic nodal involvement and some other additional
factors [22].

The published outcomes of patients treated with
RT aone have been disappointing, with survival
rates inferior to cystectomy. If radiation is used
alone, long-term local control rates of around 30%
to 40% have historically been reported. Addition-
ally, one-half of these responders subsequently
develop local recurrence within a short median
latency time of 12 months, indicating afast prolif-
eration of tumor clonogens [23] . Multimodality
organ sparing studies, including radical TUR,
systemic CT, and RT have been used with the
intention of increasing local tumor response trans-
lating into high rates of OS, coupled with preser-
vation of awell-functioning natural bladder. A
growing number of studies have reported the use
of chemotherapy concurrently with RT such that
chemoradiation is rapidly becoming the standard
of care for organ conservation approaches [24,25] .
Overall survival rate in trimodality treatment for
bladder cancer ranged from 39 to 63%. The rate
of recurrence following bladder preservation is
reported to be 28-60% and salvage cystectomy is
eventually required in 24-45% of patient. Survival
rates at 5 years following salvage cystectomy are

approximately 40% with a dlightly higher risk of
morbidity compared with non-irradiated cystectomy
[26].

Evidenceisincreasing that rapidly proliferating
tumors undergo accelerated clonogen repopulation
during alengthy course of RT and that this phe-
nomenon is an important cause of local failurein
treatment involving conventional fractionation
schedules. It has been suggested that a reduction
in the overall treatment time for RT is areasonable
strategy to minimize the clonogenic tumor repop-
ulation and improve the quality of life, whichis
important with respect to the median age of patients
suffering from bladder cancer. However, an increase
in the dose per fraction increases late side effects.
Another method to minimize this repopulation is
to decrease the daily fractionation dose and to
perform fractionations more frequently [27]. Accel-
erated Fractionation (AF) is amethod to reduce
the overall treatment time without a significant
increase in individual fraction size and is usually
based on the administration of more than one
fraction per day. The hypothesisis that accelerated
fractionation has an increased antitumor effect by
reducing the time available for repopulation during
the overall course of radiotherapy without leading
to an increase in the risk of late normal tissue
damage as fraction sizes are kept small, or of acute
toxicity because of the early treatment gap [28].

Several prospective randomized trialsin respi-
ratory tract tumors have shown that accelerated
RT protocols delivering the same total dosein a
shorter interval than with standard fractionation
can improve local control and even survival [29].
The same phenomenon may be applied to transi-
tional-cell bladder carcinomas as well. Tumor
clonogenic repopulation in bladder tumors accel-
erates after alag period of 5 to 6 weeks from the
start of treatment and a dose increment of 0.36
Gy/day isrequired to compensate for this repopu-
lation. RT for bladder cancer should be completed
in less than 5 weeks (accel eration may counteract
repopulation). The concomitant boost RT technique
study by Piet et al., was performed with 92 elderly
patients who underwent fractionated RT 5 days
per week for 4 weeks. A total of 55 Gy was admin-
istered. The bladder and pelvic lymph nodes were
irradiated to a dose of 40Gy in daily fractions of
2Gy for 4 weeks combined with a daily concomitant
boost of 0.75Gy in the same treatment sessions.
In that study, the CR rate was 78% and the 3-year
OS rate was 36% [30].

In the present study, pelvic tumor control rate
of (19/20; 95%) observed in our study seems logical
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when taking into account that most patients (70%)
underwent complete TURBT before entering the
study. However, considering the relatively high
rates of advanced age (50% were 60 years), locally
advanced tumor stages (40% had T3), and tumor-
related ureter obstruction (20%), bladder function
isindeed well preserved. The overall outcome,
however, does not appear to be improved in com-
parison with the similar previously mentioned
studies [14,30] .

The main potential drawback of accelerated
radiotherapy isthe increased risk of acute or late
toxicity, possibly impairing the patients' quality of
life. Acute bowel and urinary toxicity during ac-
celerated hyper fractionated radiotherapy with
concomitant boost for invasive bladder cancer were
observed in 74-95% and 74-91% of the patients,
respectively [13]. A single-arm study of 50 patients
with localized bladder cancer used a dose of
40Gy/20 fractions to the bladder with a 15Gy/20
fractions concomitant boost to the tumor with a
margin. The overall dose was 55Gy in 4 weeks.
The treatment was well tolerated, with a urinary
toxicity incidence of 14% and 13% for early and
late grade 3 urinary toxicity, respectively [14] . Prior
results with combined-modality therapy showed
late GU and Gl toxicity rates at 14% and 21%,
respectively [31]. A hypofractionated RT study was
performed with 24 elderly patients who underwent
50Gy in 20 fractions, with a CR of 83%. In that
study, acute grade 3Gl or GU toxicities occurred
in only 4% of the patients, acute grade 3 or 4
hematol ogic toxicity, liver toxicity, or both were
experienced by 17% of the cohort and late grade
3 or 4 toxicity occurred in 9% in the patients [15].

In our study, the patients pelvic tissues tolerated
RT remarkably well, regardless of age and/or an-
other condition. The rates of serious acute and late
toxicitiesin our series were comparable to those
of conventional RT series. We observed acute
bowel and urinary toxicity, mostly grade 2, in 85%
and 90%, respectively. Only two patients presented
with transient grade 11 acute small bowel toxicity.
Two patients presented with grade 111 acute urinary
toxicity. Severe late effects were also moderate,
with no patients presenting more than grade 111
toxicity. One patient encountered severe late bowel
and urinary toxicity; this might have been influ-
enced by the dose of 40Gy delivered to the entire
small pelvis. We were concerned that more inten-
sive therapy would result in impaired late bladder
function. However, late toxicity, as measured with
the use of RTOG showed no significant increase
in late toxicity.
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Conclusion:

The present study shows that treating invasive
bladder cancer by transurethral resection and ac-
celerated hyper fractionated radiotherapy with
concomitant boost, with or without concurrent
cisplatin provides a high probability of local and
distal control with acceptable toxicity in properly
selected patients who are unwilling or unfit to
undergo radical cystectomy and also has the ad-
vantage of reducing by 2 weeks the overall treat-
ment time compared with standard radiotherapy.
It aso has the advantage of reducing cost due to
shortening of overall treatment time.
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