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IMRT, what have we learned?
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3D-CRT vs Conventional RT
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“Evidence-based review of 3D-CRT
for prostate cancer: an ASTRO Iinitiative”
(IJROBP, 2005)
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— 3D-CRT vs Conventional RT

1. Reduce acute toxicity

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

2. Reduce late toxicity?
- Yes, reduction of late Gl toxicity
was suggested.

3. Improve LC, DFS, OS (or subsets)?

- No, not found
Z/
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Aims of IMRT
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1. Better target coverage / dose homogeneity

2. Better sparing of Organs At Risk

3. Increase of treatment efficacy / decrease of
toxicity
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Methods & Materials

e Literature search: Embase and Medline
— 1997 — 2005
— 531 articles (41 relevant)
— IMRT vs. 3D-CRT
— Outcome (treatment efficacy and toxicity)
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Levels of Evidence

Level Description
Al | Systematic reviews of phase lll trials

A2 | Phase lll trials of high quality

B Phase lll trials of moderate quality or non-
randomized comparative studies

C Phase Il trials

D Experts opinion

7/,
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Results

Level Description
Al | Systematic reviews of phase Il trials
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A2 |Phase lll trials of high quality

B Phase lll trials of moderate quality or non-
randomized comparative studies

C Phase Il trials

D EXxperts opinion
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Results

One level C study: Outcome (treatment efficacy)
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Zelefsky

e N=772; median FU 24 months;
« Total dose 81 Gy (90%); 86.4 Gy (10%);
* Fraction dose 1.8 Gy;,

e CTV: Prostate + seminal vesicles;

 Hormonal therapy (55%; 3 months)
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Zelefsky

Results 3-yrs, PSA relapse-free survival**
 Favorable 92% *
e Intermediate 869% *

 Unfavorable 819% *
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Results

Two level B studies: Toxicity
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N=44;
Median FU: 23 months;
CTV: Prostate (14 x regional lymph nodes);

CTV-PTV ?? cm,; TD 85 Gy;

IMRT & 3D-CRT
Results Acute toxicity
. Gl (gr 1+2 RTOG) 34%

. GU (gr 1+2 RTOG) 59%
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Acute Toxicity

0O Grade 3
@ Grade 2
_ @ Grade 1

3D-CRT
Gl

p-value = 0.003

IMRT  3D-CRT IMRT

GU
p-value = 0.535

N
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N=27;

Median FU: 30 months;

CTV: Prostate + seminal vesicles + regional lymptes;
CTV-PTV 1cm (0.6 cm); TD 81 Gy; FD 1.8 Gy;

IMRT & 3D-CRT

1996 — 1999; N=14, 3D-CRT Iidentified retrospectively
2000 — 2004; N=13, IMRT
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Ashman
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N=27;
Median FU: 30 months;
CTV: Prostate + seminal vesicles + regional lymptes;

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

IMRT & 3D-CRT
Results Acute toxicity
. Gl (gr 2 RTOG) 33%

. GU (gr 2 RTOG) 40%
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Results

Four level C studies: Toxicity

7/,



eeeeeeeeeeeeeeeeeeeeeee

Zelefsky

=
N
T
Y
o/

N=772;

Median FU: 24 months;

CTV: Prostate + seminal vesicles;

CTV-PTV 1 cm (0.6 cm); Rectal wall 40%; Bladder W&8%;

IMRT only
Results Acute toxicity
. Gl (gr 2 RTOG) 1%

. GU (gr 2 RTOG) 28%
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Teh

N=77,

Median FU: 12.5 months;

CTV: Prostate;

CTV-PTV 0.5cm; TD 76 Gy,

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

Results Acute toxicity
. Gl (gr 2 RTOG) 5% (60% — 66.7%)
. GU (gr 2 RTOG) 35% (43% - 30%)
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De Meerleer

=
N
T
Y
o/

N=114;
CTV: Prostate + seminal vesicles (81%);
CTV-PTV1cmCC; 0.7cm; TD 72 - 78 Gy,

IMRT only
Results Acute toxicity
. Gl (gr 2 RTOG) 27%

. GU (gr 2 RTOG) 36%
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Allleres
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N=16;
CTV: Prostate + seminal vesicles:
CTV-PTV1cm (0.5cm); TD 78 Gy; FD 1.5 - 2.0 Gy,

IMRT only
Results Acute toxicity
. Gl (gr 2 RTOG) 25%

. GU (gr 2 RTOG) 31%
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General remarks
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e Little or no comparison of 3D-CRT and
IMRT

 Smaller CTV-PTV margin towards the
rectum

» Variety toxicity score (RTOG)
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Conclusionutcome
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e Little or no evidence found for increased
treatment efficacy with IMRT

e One level C study
— Short FU (median 24 months)
— Use of hormonal therapy
— Clinical value of PSA RFS questionable
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Conclusionglecreased toxicity

e 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
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What do we need for optimal treatment”

7/,
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e Optimal CTV delineation:
— using MRI */ PET-CT

e Optimal OAR delineation (rectum, anal
region)

 Optimal CTV-PTV margins

— Off-line / On-line position verification
— Gold markers

— Rotation of the prostate**
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* Prospective registration of outcome (phase Il
studies)

— Uniform toxicity score (pretreatment situation)
— Disease free survival

— Quality of Life (baseline score)
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Take home message

7/,
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Medisch Centrum Haaglanden
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Optimize the gquality of our treatment

7/,
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Toxicity score
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MR Rotations
Optimize the gquality of our treatment

On-line QOL
DFS

Off-line
Goldmarkers

CTV-PTV
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Medisch Centrum Haaglanden

IMET for prostass cances ® & D Memsieer or aif. TES

Tabla 7. RTOG acute radiation gastreintestinal morbidity soonng croteria with the adaptatons made by different authors

Auchor Grade 0 Grada 1 Grade 2 Grade 3




Medisch Centrum Haaglanden

Tabls 2a. BETOG acuts radiation merbidity scoring criteria

rade [ Grade 2 Grade 3 Grads 4 Grads 5
inchding frequency ar parasympathvolytic parenteral support’ related to
pelvis changs in guality drags (eg., Lomotl) SEVETE MUICOUS OF radiation

of bowel habits mmcous discharge not blaed discharze affscrs
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Medisch Centrum Haaglanden

Table 2b. BETOC [ate radiation morbidity sconing critera

Organ tssue Grade 1 Grade 2 Grade 3 Grade 4 Grada 5
Smalllarga Mild diamrhea; pild  Moderate damhea and Obstucton or bleeding.  Mecrosis/perforation Dreath diractly
Intestine cramping, bowsal colic; bowel requirng surgery fistula Telated to
movement 5 movement =5 times radiation

tmes daily; daily, excessive ractal affects
cligit rectal BICUS OF intermitient
:Im:h.i_ugfﬂl bleeding
Bladder Slight epithelial Moderata freguency; Severe frequency and Mecrosis/contracted Death directly

amophy; minor generalized dysumia; severs bladder (capacity related to
telangactasia telanmactasia; generalized = 100 cc); sevara Tadiation
(EiCToSCOopIc Imbermittent relangiectasia (often hemorrhagic cystitis effects
hemanmia) MACTosCopic with petachiae);

hemaniria frequent hemanria;

reduction in bladder

capacity (=130 cc)
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e Meerleer tox Zel.
— Gl 21%
—GU 22%




N

eeeeeeeeeeeeeeeeeeeeeee

=
N
T
Y

A. Acute Toxicity
104

OCmxds 3
L LEl iy

Bdneds 1

Purces
$ 3 F 3

SD-CHT BART J0-CHT IMRT
450 Calp
el m 02 i el - B A5




