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IMRT planning

11

IMRT……… = Intensity

Modulated

Radio Therapy

Alberto Bossi



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



VARIATIONS in RECTAL VOLUME DURING IMRT

…and in BLADDER VOLUME

Franck, IJROBP, 2008
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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)
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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 Best solution ?

Image Guidance Technologies 
for Prostate Radiotherapy (2)
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• A high-field, diagnostic-grade, 1,5 Tesla MR scanner.

• A treatment delivery solution, built specifically for this purpose.

• An integrated workflow to allow online treatment adaptation based on position and/or shape.
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better use of (established) technologies

spread of (new) technologies

answers to (old) questions

patient- centred approach 
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courtesy of G De Meerleer

better use of (established) technologies
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Kerkmeijer et al, 2021

R

77 Gy, 35 fr (EQD2 81.8 Gy) +/- ADT

77 Gy, 35 fr (EQD2 81.8 Gy) +/- ADT
+ SIB on the mpMRI defined DIL of
95 Gy (EQD2 115.8 Gy) +/- ADT
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Kerkmeijer et al, JCO 2021
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Groen et al, Eur Urol 2022

HR C.I.

Local Failure 
Free Survival

0.33 0.14 – 0.78

Regional + Distant 
Mets Free Survival

0.58 0.35 – 0.93
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Biopsy Report:

Left lobe : no cancer / 120 mm
Right lobe : 9 / 149 mm ISUP 3 
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Biopsy Report:

Left lobe : 21 / 167 mm ISUP 3
Right lobe : 9 / 149 mm ISUP 3 
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T3b, N0, dPSA 13.6, ISUP 4

better use of (established) technologies
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Kishan, Jama Oncol, 2022

EBRT alone + ADT

EBRT + BT- boost + ADT
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Large TURP defect…

Alberto BOSSI, RT in Localized Pca: Changing Horizons



spread of (new) technologies

Lancet, 2019
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urinary bowel

sexual
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POP RT
Murthy et al, JCO, 2021

POP RT

Roach > 20 Median: 38%
> 35%: 55%
> 50%: 29%

Gleason 8-10: 49.1%

Staging MRI, 
PSMA PET (80 %)

Pelvis 50Gy /25 fr

Prostate 68Gy / 25 fr SIB

Technique IG-IMRT

224 pts

GS 8-10 T1-T3a N0

GS 7 PSA > 15 T1-T3a N0

GS 6 T1-T3a PSA > 30 N0

T3b T4a 

LHRH 2 ys / orchiectomy

PORT:112 pts WPRT:110 pts

ADT: LHRH vs orchi

GS : 8-10 vs 6-7

PSA > 50 vs < 50

RTUP: yes vs no

WPRT:112 pts

Biochemical Failure Free Survival at 5 ys

answers to (old) questions
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Murthy, JCO, 2021
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POP RT
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224 pts
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LHRH 2 ys / orchiectomy

PORT:112 pts WPRT:110 pts
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GS : 8-10 vs 6-7
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WPRT:112 pts

Biochemical Failure Free Survival at 5 ys
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Probability of a “pure” intraprostatic disease

Probability of a metastatic disease

Roach Formula PSMA

The “sliding window” of WPRT
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Schumacher, IJROBP, 2021
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Schumacher, IJROBP, 2021
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focal mpMRI guided boost

EBRT + BT boost

extreme hypofractionation

pelvic lymph nodes irradiation 

Conclusions/Take-Away

Alberto Bossi
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