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" for prostaterisksandbenefits
" techniquedor prostate...
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" In combination withnGRT: challenges
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Conventional Very high

(high) doses doses Hypofractionation

70-80 Gy > 80 Gy /\




IMRT for prostate: against

More sensitivdéo organ motion thaBDCRT
(especiallyf concomitantreduction ofthe dose In
theoverlap rectunPTV; Bos2005)....

potential for missing the target !

Long termsbenefit (ate toxandlocal control)
neverdemonstratet controlled trialgfor
iInstance SADCRTwith rectal blocking vaMRT)

Highercostscomparedo SADCRT
(initial iInvestmentpersonnel QA aspect)s

Increased leakacggnd dosdo the body
(secondary cancer inductipn




IMRT for prostate: pro

Better Conformity Index, lower doseto OARS
(rectum bladde}) especiallyin the intermediate
doseregion....always clinically significant (?)

IMRT may permit taconcomitantly deliver
different doses to different voluméSimultaneous
Integrated boostSIB), including overlap between
PTV andrectum

MRT for pelvic nodesirradiation hathe
potential to drasticallyeduce Gl & GLkox
(Nutting 2000, Vaarkamp2004,Sanguinet004,
Ashman2005, Price 2006)




IMRT for prostate: pro bis...

Therapid spreaof IGRT technigues may
minimizethe impact of setip/organ motion
then permittinga safer deliveringpf IMRT

Potential for paintinghe dosalistributionin
order to sparénew’ OARs (bulbusof the
penisandurethrg andto boost intra-
prostatic “ dominant” lesions...In the
future...




IGRT for prostate: techniques

Radicopaque
markers
Rectuniprostate
Immobilizer(i.e.:
balloong
Opticalelectronic
systemgfor patient
setup)

Electromagnetic
transponders

EPID
StereoscopiX-Ray
kV on board

Cone beanCT

MV CT

CT In the room

Helical CT
(tomotherapy




IGRT for prostate ....

Localization(through CT/USmagingor
representative markers

“Rapia’ comparison
(planned vs actugosition)
Correction(on-line/off-line strategies.)




IGRT/IMRT ...."safe” approach

Conventiong| Very high

(high) doses doses

> 80 Gy

“Safe delivery of IMRT

No ormodest margin
reduction

Potential increaseim LC
dueto reducedmpact of
geographicamiss
Expected reductionf tox
(compared tDCRT)

Hypofractionation

In addition potential
“radiobologicdi benefit
it alphabeta < 3




“safe” approach: planning
challenges and benefits of IMRT

1) SIBapproach efficiently feasihble
simultaneouslelivery ofdifferent doses to
differentPTV




“safe” approach: planning
challenges and benefits of IMRT

2) Better sparin@f OARs compareto
3DCRT (utsideoverlapPTV-OARS), without
compromising®TV coverage

vsIMRT: no dose reduction in the overlap

Rectum Fem Head




2) Betier sparinwi OARS cormpareio
SDCRT puisideoverlapP F\/~Qr\RJ> WITNOUT
CO morombmf TVcecoverage. ...,
oulousof inepernis
Bulbus Dmean

50

40 [

% @ 3DCRT

0207 B IMRT

Dblhaha
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3) Nodes irradiationraduc
(Asnimarnz2005,Sanguinet2004)

cingacuie(faie) 10

Ashman 2005

Intestinal cavity
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rreicllation
cererl Lm J r<r JJJJJJJ

CJO-C‘{—,‘CH-S'TJ'O L] orpcll leto
prostatdocalizaiiorn
,,,,,, mergins for nocdes
snould pe largyeln
IGHT compared 1o
IMPT without |GRT |



Conventional

Hypofractionatio

(high) doses
70-80 Gy

Reducing overlaitnrougr
rmergin reductor(if
feasiolz....l); orrline
correcilon rnay pe suggesied

,,,,, In addition potentizl \

C C TAICI0)S E “' Sy . . T ' e
Priofty onrectaldose racliobiological banefitif

Potenilal increasein TCP alphebeta < 3
rmednly dugto dose escalalion - ong onine correction

“rnandatory ()



Fewexperiences reporigd liierat 1re“.J "
friay mrlrrH/ cleper dm metnoddGRT stra
Feducemnargins If yolarereally sure
Severdzaie Recial toxrecilmasa serlauorgar
(Florino 2003 Rancaiz004 eeier'/OOo)

,,,,,, Keep]ngme V75 and Jr_mgm WITnin eccepianle
lirnits (irmiting tne dosdo tne overlapbe[vveerﬂ [
arcdrecturn)... Flooly Known constralnign V4GV 70
Constrednton uretnra(?)

Lirmiting tne dosdgo tneoverlap oetweeR TV and
oladcler?
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Very unexplored regian..acuteiox (77)

Feducing margins rneay ne lmoortari out.imoact
of geo grrlorJJccmlserrrlmrlrJ( rlH/ Increases wrier
decreasindnenurnoerof rrglguorum

o da]Jydose < L.3Cy/ir and 26Gyequlvalenicose
(et 14 Q/ rergin reduciorn s na
mejorissug(nopecf ]olog]r*gllrbse escalailorn)!
Very aggressivaypo (> 3.54 Gy/f r) Jeed totaxe
rancorn uncertainiies inaccount (ofline corrsct]on
rmancdatory)...inclucing oroxau]erorrre

Intresfraction Issues
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Do we really need 1o
0eso agyressiy

IGRIVIMRIF denoteliminate
[ASKSIRVER/NIgh dose dosel
scheaduledilt




Protorns
AdapilveRT
B00siting Inira
orostaticsus
Volurres



Protons areiney useful??......modest
Irnorovernent cornpered H./Rr essentalhin tne

O'ﬁ

“Intermediateow” CJOS@J’SJJO(JOH@ turdolacder

DVrls (Oelixe & Bortfeld 2003, Trofirmov 2006)
recductionof integraldose

(wezus argurnent foprosiaie, ... ?)

Fa CIJJOJOJJJJL;IJ peneflis wiin neavy 10Ms

testing tnis nypoinesis Is very expendjye

TN



AdaptiveHT: redefinindcorreciingine ireairnerii
ateacn fracionincluding deformeapnle
dogwom_r.our;reg]strat]on ,,,,,,, IS It really an
irnoprovernent cormpeared i e Igid translaiion
200roacrorf Jurrenrlf RTiecnniques..

JJJJJJ meyoe yes foagyressiveypo!

eformgluom snould paseconeorder unceriainty
Deurloo2005)

cavallaple ool fofTornotnerapy

SO



Daily Deformation Included

Final Result after Adaptive Re-optimization



Boostingzivery nign doseornly susvolurnes
(clorninant intreprostatic lesionsDIL)
CLfunctional imaging gulde T (Pleretil999,
A2 2004 Nutiing 2002, van Lin2008)



flelds!) ......c dependinwn 2GyeqUiva

IMPT without |1GRT nassornerisi cdueatoine
increasedmpact oforgarn rmotlon cornpeared o

SDCRT (...morepronounced If lirnitincne dose i
tnereciurdPTV overlap!)

IMRT should peitne standardfor pelvic nodes

IMET (in cornpination wiin IGRT Eegmmqu@: frizy

r@or%@rm significant irnproverneri wiin respect o
CRT....evenif not yet C]r‘meJchlELﬂlJfJJﬂ cel

/

'rrJrIJJ of significant clinicalpenefit |

Dont forget thalirn the case of aggressiapprozch

IGRT do not eliminate risks (clinically unexplored
er .CJO"‘

closefr



