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3D-CRT vs Conventional RT



1. Reduce acute toxicity?

2. Reduce late toxicity?

3. Improve LC, DFS, OS (or subsets)? 
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- Yes, reduction of acute GU/GI 
toxicity was suggested.

- Yes, reduction of acute GU/GI 
toxicity was suggested.

- Yes, reduction of late GI toxicity 
was suggested.

- Yes, reduction of late GI toxicity 
was suggested.

- No, not found- No, not found

3D-CRT vs Conventional RT



Aims of IMRT

1. Better target coverage / dose homogeneity

2. Better sparing of Organs At Risk

3. Increase of treatment efficacy / decrease of 
toxicity



Methods & Materials

• Literature search: Embase and Medline
– 1997 – 2005

– 531 articles (41 relevant)

– IMRT vs. 3D-CRT

– Outcome (treatment efficacy and toxicity)
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One level C study: Outcome (treatment efficacy)

Results



• N=772; median FU 24 months; 

• Total dose 81 Gy (90%); 86.4 Gy (10%);

• Fraction dose 1.8 Gy;

• CTV: Prostate + seminal vesicles;

• Hormonal therapy (55%; 3 months)
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Zelefsky

Zelefsky et al., IJROBP, 53, 1111-1116, 2002



Results 3-yrs, PSA relapse-free survival**

• Favorable 92% *

• Intermediate 86% *

• Unfavorable 81% *

*   No change compared with historical control

** Kupelian 2002, Pollack 2002, Nilsson 2004

Zelefsky



Two level B studies: Toxicity

Results



N=44; 
Median FU: 23 months; 
CTV: Prostate (14 x regional lymph nodes);

CTV-PTV ?? cm; TD 85 Gy;
IMRT & 3D-CRT

N=44; 
Median FU: 23 months; 
CTV: Prostate (14 x regional lymph nodes);

CTV-PTV ?? cm; TD 85 Gy;
IMRT & 3D-CRT

Shu

Results Acute toxicity 
• GI  (gr 1+2 RTOG) 34%
• GU (gr 1+2 RTOG) 59%

Shu et al., Urology, 57, 102-107, 2001
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N=27; 
Median FU: 30 months; 
CTV: Prostate + seminal vesicles + regional lymph nodes;

CTV-PTV 1 cm (0.6 cm); TD 81 Gy; FD 1.8 Gy;

IMRT & 3D-CRT

1996 – 1999; N=14, 3D-CRT identified retrospectively

2000 – 2004; N=13, IMRT
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1996 – 1999; N=14, 3D-CRT identified retrospectively

2000 – 2004; N=13, IMRT

Ashman

Ashman et al., IJROBP, 63, 765 -771, 2005
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IMRT & 3D-CRT

Ashman

Results Acute toxicity
• GI  (gr 2 RTOG) 33%
• GU (gr 2 RTOG) 40%



Four level C studies: Toxicity

Results



N=772; 

Median FU: 24 months; 

CTV: Prostate + seminal vesicles; 

CTV-PTV 1 cm (0.6 cm); Rectal wall 40%; Bladder wall 58%; 

IMRT only

Results Acute toxicity

• GI  (gr 2 RTOG) 4%

• GU (gr 2 RTOG) 28%
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Zelefsky et al., IJROBP, 53, 1111-1116, 2002



N=77; 

Median FU: 12.5 months; 

CTV: Prostate; 

CTV-PTV 0.5 cm; TD 76 Gy;

IMRT compared with data from Pollack 2002 (70 vs 78 Gy 3D-CRT)

Results Acute toxicity 

• GI  (gr 2 RTOG) 5% (60% – 66.7%)

• GU (gr 2 RTOG) 35% (43% - 30%)

N=77; 

Median FU: 12.5 months; 

CTV: Prostate; 

CTV-PTV 0.5 cm; TD 76 Gy;

IMRT compared with data from Pollack 2002 (70 vs 78 Gy 3D-CRT)

Results Acute toxicity 

• GI  (gr 2 RTOG) 5% (60% – 66.7%)

• GU (gr 2 RTOG) 35% (43% - 30%)

Teh

Teh et al., Cancer Invest, 20, 437-451, 2002



N=114;

CTV: Prostate + seminal vesicles (81%);

CTV-PTV 1 cm CC; 0.7 cm; TD 72 - 78 Gy;

IMRT only

Results Acute toxicity

• GI  (gr 2 RTOG) 27%

• GU (gr 2 RTOG) 36%

N=114;

CTV: Prostate + seminal vesicles (81%);

CTV-PTV 1 cm CC; 0.7 cm; TD 72 - 78 Gy;

IMRT only

Results Acute toxicity

• GI  (gr 2 RTOG) 27%

• GU (gr 2 RTOG) 36%

De Meerleer

de Meerleer et al., IJROBP, 60, 777-787, 2004



N=16; 

CTV: Prostate + seminal vesicles; 

CTV-PTV 1 cm (0.5 cm); TD 78 Gy; FD 1.5 - 2.0 Gy;

IMRT only

Results Acute toxicity

• GI  (gr 2 RTOG) 25%

• GU (gr 2 RTOG) 31%

N=16; 

CTV: Prostate + seminal vesicles; 

CTV-PTV 1 cm (0.5 cm); TD 78 Gy; FD 1.5 - 2.0 Gy;

IMRT only

Results Acute toxicity

• GI  (gr 2 RTOG) 25%

• GU (gr 2 RTOG) 31%

Ailleres

Ailleres et al., Cancer Radiother, 8, 59-69, 2004



General remarks

• Little or no comparison of 3D-CRT and 
IMRT

• Smaller CTV-PTV margin towards the 
rectum

• Variety toxicity score (RTOG)



Conclusions outcome

• Little or no evidence found for increased 
treatment efficacy with IMRT

• One level C study 
– Short FU (median 24 months)

– Use of hormonal therapy

– Clinical value of PSA RFS questionable



Conclusions decreased toxicity

• Little or no evidence found for decreased 
toxicity with IMRT

• Two level B studies
– Bias in patient selection

• Four level C studies
– No comparison with 3D-CRT



What do we need for optimal treatment?



• Optimal CTV delineation:
– using MRI */ PET-CT

• Optimal OAR delineation (rectum, anal 
region)

• Optimal CTV-PTV margins
– Off-line / On-line position verification
– Gold markers
– Rotation of the prostate**

*  Wachter et al., Strahlenther.Onkol., 178, 263-268, 2002
** Egmond et al., poster no. 1105



• Prospective registration of outcome (phase II 
studies)
– Uniform toxicity score (pretreatment situation)

– Disease free survival

– Quality of Life (baseline score)



Take home message



IMRT should not be a ‘me too’ product



Optimize the quality of our treatment 



Optimize the quality of our treatment 

MRI

On-line

Off-line

Rotations

Goldmarkers

QOL
DFS

CTV-PTV 

Toxicity score



de Meerleer et al., IJROBP, 60, 777-787, 2004



Pollack et al., IJROBP, 54, 1036-1046, 2002



Pollack et al., IJROBP, 54, 1036-1046, 2002



• Meerleer tox Zel.
– GI 21%

– GU 22%




