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INTRODUCTION

� Dose escalation has 
demonstrated better 
failure-free survival 
in intermediate or 
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in intermediate or 
high –risk prostate 
cancer



INTRODUCTION

� In 1.999 we started a 
prospective randomized 
trial exploring dose 
escalation with HDR 
Brachytherapy 
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escalation with HDR 
Brachytherapy 
(HDRB)after 3D-conformal 
external beam radiotherapy 
(3D-EBRT).



AIM OF THE STUDY
� To report

• early and late toxicity, and 
• preliminary biochemical outcome 
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in 345 patients with intermediate or high 
risk clinically localized prostate cancer 
treated with high-dose-rate 
brachytherapy (HDRB) after 3D 
conformal beam radiotherapy (3D-
EBRT) to the prostate and seminal 
vesicles at 2 different dose levels.



INCLUSION CRITERIA
� Prostate adenocarcinoma

• T2bT3, N0, M0, or
• Gleason score �  7, or
• PSA � 10
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• PSA � 10

� With or without hormonal treatment
� Who accepted to enter the study.



TREATMENT
� Group 1: 172 patients

• Whole pelvis 50.4 Gy in 28 fx @ 1.8 Gy/fx +

• Prostate 16.2 Gy in 9 fx @ 1.8 Gy/fx (66.6 Gy) +
• HDRB 2-3 fx of 3.5-5Gy (Total dose 7-15 Gy)
• 2Gy/fx 5f/w 72,9-89,5 Gy

Group 2 (short course tx): 173 patients
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� Group 2 (short course tx): 173 patients
• Whole pelvis 50.4 Gyin 28 fx @ 1.8 Gy/fx +
• HDRB 2 fx of 9 Gy (Total dose 18 Gy)
• 2Gy/fx 5f/w 92,3 Gy



Hypothetical advantages of short-
course 3D-EBRT (Group 2)

� Shorter overall treatment time
� If low � /� : higher disease-free control
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� If low � /� : higher disease-free control
� Lower early & late side-effects to the 

rectum.



Dayly Repositioning

•Portal Imaging

•US-IGRT (BAT)
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Dayly Repositioning

� US-IGRT (BAT SXi)
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HDR Brachytherapy:
dose constraints

Urethra: 135%

Rectum: 85 %
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TREATMENT RESULTS
Events

Group 1
Intermediate   High-risk

Group 2
Intermediate   High-risk

Failures
(Bioch.3 PSA rises)

3 5 2 3

Pelvic recurrence 2 1 2 1
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Average follow-up: 42 months (33-68)

Distant metastases 1 2 7 1

Deaths 0 0 0 1

Total N of patients 116 56 119 54
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RESULTS
Rectal Late side-effects
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RESULTS
Rectal Late side-effects

Group 1
(72,9-89,5 Gy)

Group 2
(92,3 Gy)

Grade 0 143 (83%) 153 (88,4%)

Grade 1 21 (12%) (rectal bleeding) 18 (10,4%) (rectal bleeding)
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Grade 1 21 (12%) (rectal bleeding) 18 (10,4%) (rectal bleeding)

Grade 2 7 (4%) (rectal bleeding) 2 (1%) (rectal bleeding)

Grade 3 1 (0,5%) (rectal ulcer) 0 (0%)

Grade 4 0 0

N. patients: 172 + 173 = 345



RESULTS
Urinary Late side-effects
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RESULTS
Urinary Late side-effects

Group 1
(72,9-89,5 Gy)

Group 2
(92,3 Gy)

Grade 0 157 (91%) 156 (90%)

Grade 1 7 (4%) (dysuria) 7 (4%) (dysuria)
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Grade 1 7 (4%) (dysuria) 7 (4%) (dysuria)

Grade 2 8 (5%) (dysuria) 10 (6%) (dysuria)

Grade 3 0 (0%) 0 (0%)

Grade 4 0 0

N. patients: 172 + 173 = 345



Conclusions
� HDRB was a safe and effective method of 

escalating the dose to the prostate without 
increasing the risk of late effects.

� Acute and late rectal and urinary complications 
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� Acute and late rectal and urinary complications 
were reduced increasing the HDRB dose & 
decreasiing the 3D-EBRT dose.

� Short-term PSA control rates were at least 
comparable to those achieved with 3D-EBRT or 
IMRT. 



Conclusions

� Both treatment regims (1 & 2) were very 
effective.

� Higher dose per fraction and lower number of 
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� Higher dose per fraction and lower number of 
fractions were more effective to control prostate 
cancer and to produce better PSA control.

� This findings support a low � /� ratio for prostate 
cancer.


