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IGRT
RT + ADT: short vs long
RT +/- ABI/ENZA



DAILY vs WEEKLY PCa IGRT: a PHASE III RCT

PROSTATE CANCER, Radiotherapy



Setup Error and Organ Motion

22 Treatment CT scans Aligned to Skin Marks

PAT07

In-room CT-linear accelerator combination

courtesy of R. de Crevoisier, L. Dong, MDACC



Court, IJROBP, 2005

Prostate and Seminal
Vesicles movements
during irradiation



Technology Quality of
Alignement

Intrafraction
Correction

Comments

Skin marks with
weekly portals

Low No Baseline

Projected MV/kV
x-rays

Medium Possible Bone is not a 
good surrogate

CT on rails for
bone alignement

Medium No Time consuming

Ultrasound for
prostate 
alignement

Medium /
Good

Possible Interobserver
variation

Cone Beam CT Medium /
Good

Possible Image quality
challenging

Tomotherapy Medium /
High

Possible Image resolution
challenging

Image Guidance Technologies 
for Prostate Radiotherapy (1)



Technology Quality of 
Alignement

Intrafraction 
Correction

Comments

Implanted 
Markers with AP-
LL x-rays

High Possible No SV 
alignement
Time consuming

CBCT+Implanted 
Markers

High Possible Image quality 
challenging

Ultrasound + 
Implanted 
Markers

High Yes Interobserver 
variation

Implanted 
Electromagnetic 
Transponder

High Yes No SV 
alignement

Real-Time in 
room MRI

High Yes Not currently
available (?)

Image Guidance Technologies 
for Prostate Radiotherapy (2)
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PROTOCOL for INTRAPROSTATIC FIDUCIAL MARKERS 

- all prostate IMRT (and Brachy HDR + IMRT)

- 7 / 10 days before planning Scanner/IRM

- implantation of 3/4 gold seeds (2 at the base, and apex)

- 10 – 15 min...
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IGR, 2008



De Crevoisier, 2018



470 pts
PCa, N0, M0

21 GETUG centers
from 2007 to 

2011
EBRT to 70/80 Gy

R

Group 1: DAILY IGRT control frequency

Group 2: WEEKLY IGRT control frequency

De Crevoisier, 2018
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TEN YEARS RESULTS of theTROG 03-04 
RADAR TRIAL 

D. Joseph on behalf of the TROG group 
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STAS, 6 mts ADT
RADIOTHERAPY

STAS, 6 mts ADT
RADIOTHERAPY

+ ZOLEDRONIC ACID

LTAS, 18 mts ADT
RADIOTHERAPY

LTAS, 18 mts ADT
RADIOTHERAPY

+ ZOLEDRONIC ACID

R1071 pts D’Amico 
Int. and High Risk PCa

TROG 03.04 RADAR Trial

Denham et al, Lancet Oncol 2012
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R1071 pts D’Amico 
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TROG 03.04 RADAR Trial

Denham et al, Lancet Oncol 2012

Median follow-up : 10,4 years

Primary end-point: PCSM

Secondary: PSA progression
OS, PR Toxicity and QoL
time to castration-resistance



STAS, 6 mts ADT
RADIOTHERAPY
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RADIOTHERAPY
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LTAS, 18 mts ADT
RADIOTHERAPY

+ ZOLEDRONIC ACID

R1071 pts D’Amico 
Int. and High Risk PCa

TROG 03.04 RADAR Trial

Denham et al, Lancet Oncol 2012

Allowed prostate doses:
- 66 Gy
- 70 Gy
- 74 Gy
- 46 Gy + HDRB, 14.5 Gy



18 versus 6 months ADT for Int to High risk PCa

- 30 % reduction in PCSM
- 29 % decrease in Distant Progression
- 35 % decrease in PSA Progression

TROG 03.04 RADAR Trial



18 versus 6 months ADT for Int to High risk PCa

- 30 % reduction in PCSM
- 29 % decrease in Distant Progression
- 35 % decrease in PSA Progression

- time to castration-resistant state was decreased with a HR = 0.63 (p = 0,004)
- NO difference in OS
- NO difference in PR Toxicity or QoL
- any significant impact with the addition of Zoledronic acid 

TROG 03.04 RADAR Trial



Local Progression Surrogates:

- PSA progression
- Clinically detected Local 

progression
- PSA DT

Cumulative incidence estimates in the
four radiation dose escalation groups
at 6,5 years post-randomisation for 3
potential surrogate endpoints for local
prostatic progression 

TROG 03.04 RADAR Trial Denham et al, R&O, 2015



D Amico (%) 66 Gy 70 Gy 74 Gy HDR
B

Intermediat
e

26 23 22 8

High 74 77 78 92

TROG 03.04 RADAR Trial Denham et al, R&O, 2015
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ENZARAD, ANZUP 13-03. HIGH RISK 
LOCALIZED PCa, ADT +/- ENZALUTAMIDE: 
A PHASE III TRIAL

S. Williams on behalf of the ANZUP Trial Group
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PHASE II TRIAL of RT for INT - HIGH RISK PCa
+/- up-front ABI or ENZA …
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Phase III RCT of RT +/- ADT

Number of 

patients

Characteristics Hormone therapy Results

RTOG  85-311 977 T3/N+ Goserelin OS, P < 0.004

EORTC 228612 415 T1-2, G3

T3-4

Goserelin, 3 years 

(AA, 1 month) 

OS, P < 0.001

RTOG 92-023 1,514 T2c-4, N0

PSA < 150 ng/mL

4 months TAB 

Goserelin, 2 years

Gleason  8-10

OS, P = 0.04

RTOG 94-134 1,292 T1c-4, PSA ≤ 100 

ng/dL, risk N+ >15%

PORT vs. WPRT,

NHT vs. AHT 

WPRT+ NHT, 

better PFS

OS: overall survival; AA: antiandrogen; TAB: total androgen blockade; PORT: prostate-only RT; WPRT: whole-pelvic RT; 

NHT: neoadjuvant hormone therapy; PFS: progression-free  survival

1Pilepich MV, et al. Proc Am Soc Clin Oncol 2003;22 (abstract n. 1530); 2Bolla M, et al. Lancet 2002;360:103-8; 
3Hanks GE, et al. J Clin Oncol 2003;21:3972-78; 4Roach M, et al. J Clin Oncol 2003;21:1904-11 

A Bossi, IGR







47 pts….

33 pts…









…thank you for your attention


