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Radiother-Oncol-2014-



Fallimento-terapeuBco-correlato-a-
ripresa-a-distanza-nel-25P30%-pazienB-
con-neoplasia-localmente-avanzata--



Perché-intensificare-RT-?-



Lancet-Oncol-2010-

Interpreta@on-PaBents-with-pCR-aWer-chemoradiaBon-have-be8er-
longPterm- outcome- than- do- those- without- pCR.- pCR- might- be-
indicaBve-of-a-prognosBcally-favourable-biological-tumour-profile-
with-less-propensity-for-local-or-distant-recurrence-and-improved-
survival.-



Correlazione-dosePrisposta-



DaB-le8eratura:-cT3P4;-recidive-

•  Dose-≥-55Gy-→risposta-clinica---------Overgaard-
1984-

•  Dose-≥-55Gy-e-5FU-PVI-→-pRC--------Mohiuddin-2000-

•  Dose-50Gy-→pRC,-LC,-OS--------------------------Chan-2000-
•  Dose-≥-46Gy-→-pRC,-LC,-OS----------------Wiltshire-2006-

•  Dose-≥-45Gy,-5FU-PVI,-polichemioterapia-(pRC)-
Sanghera-2008-

-



Methods- and- Materials—A- total- of- 222- paBents,- treated- with- consistent-
chemotherapy-and- radiotherapy- techniques,-were- considered- for- the-analysis.-
Radiotherapy- consisted- of- a- combinaBon- of- external- beam- radiotherapy- and-
brachytherapy.--

Purpose.-In-the-present-study-we-esBmated-radiaBon-dosePresponse-curves-for-
various-grades-of-tumour-regression-aWer-preoperaBve-CRT.-

Results.-A- highly- significant- dose–response- relaBonship-was- found- (p=0.002).-
For- complete- response- (TRG1)- the- dosePresponse- parameters- were-
D50,TRG1=92.0-Gy-(95%-CI:-79.3-to-144.9-Gy),-and-for-major-response-(TRG1P2)-
D50,TRG1&2=72.1-Gy-(65.3-to-94.0-Gy).-Tumour-size-and-NPcategory-both-had-a-
significant-effect-on-the-dosePresponse-relaBonships.-



2014-



IJROBP-1998-

Effect-of-overall-treatment-duraBon-on-
local-control:-
-
! Clonogen-doubling-Bme-as-short-as-4P5-days-

! 0.54-Gy/die-of-protracBon-



Intensificazione-dose-

PRO:-daB-le8eratura-e-radiobiologici-

Frazionamento-convenzionale?-
NO,-per-daB-radiobiologici-



Intensificazione-dose-

•  Dose-totale-più-elevata-in-tempo-minore-(dose-
singola->-1.8Gy)-

-
•  Concomitant-boost-–-CB-(3CRT)-

•  Simultaneous-integrated-boost-–-SIB-(IMRT)-



3DCRTPCONCOMITANT-BOOST-



Methods- and- Materials:- 37- paBents- with- unresectable- or- recurrent- rectal-
cancer,- received- 45- Gy/25- fracBons- to- the- pelvis- with- a- 3D- planned-
concomitant-boost-of-0.9-Gy-per-fracBon-delivered-twice-a-week-concurrently-
(total-dose-54Gy)-plus-5PFU-P.V.I.-

IJROBP-2001-

Results.-Resectability-rate-78%,-pCR-24%--
-----3y-LC-63%,-3y-OS-82%--
-----severe-acute-toxicity-24%-
-----compliance-100%-



45 Gy 

     

Capecitabina  1650 mg/m2 crono 

Xelac-

Xelox-
OxaliplaBno-130-mg/m2-
 

  
Capecitabina 1300 mg/m2 crono 

Random-

45 Gy 

5.4 Gy 

Concomitant-Boost-10-Gy-

Analisi 01/14 Studio-INTERACT-

CasisBca:-527-pz-–-cT3-N0P2,-MRF-+/P;-cT2-N+-re8o-inferiore-

ObieFvi.-
Primario:-valutazione-risposta-patologica-
Secondario:-tossicità,-DFS-e-OS-



Studio-INTERACT:-risultaB-
Variabile- XELAC- XELOX- p-

TRG-1- 31.4%- 30.8%- NS-

TRG-1P2- 60.2%- 51%- NS-

Compliance--RT- 93.6%- 89.3%- NS-

Compliance--chemioterapia- 91.1%- 72.5%- <-0.001-

Tossicità-ematologica-≥-3- 8.4%- 18.4%- 0.002-

Tossicità-GI-≥-3- 15%- 27.8%- 0.001-

Tossicità-neurologica-≥-3- 3.8%- 20.5%- 0.001-

Controllo-locale,-DFS,-OS- NS-

Braccio-XELAC--
tra8amento-di-riferimento-



IMRTPSimultaneous-Integrated-Boost-



LAVORI- Copertura-
PTV- C.I.- H.I.- Tessu@-

sani-
Tenue- Vescica-

Arbea-2010-
IMRT-vs-3DCRT-

IMRT- IMRT- ND- V5-3D;-
V20-IMRT-

IMRT- IMRT-

RicheF-2010-
RA-vs-3DCRT-

RA- RA- RA- RA- RA- RA-

Mok-2011-
IMRT-vs-3DCRT-

IMRT- IMRT- IMRT- V5-3D,--
altro-IMRT-

IMRT- IMRT-

Cilla-2012-
VMAT,-IMRT,-3D-

Nessuna-
Differenza-

VMAT- ND- V5-3D;--
V20-VMAT-

VMAT-
P-IMRT-

VMAT-P-
IMRT-

Shang-2014-
IMRT-vs-VMAT-

DAPVMAT- DAP
VMAT-

P- V5P10-
IMRT-

IMRT- IMRT-

Liu-2015-
RA,-IMRT,-3D-

IMRTPRA- IMRTPRA- IMRTP
RA-

IMRTPRA- IMRTP
RA-

IMRTPRA-

Yu-2015-
Tomo-vs-3DCRT-

TOMO- TOMO- TOMO- P- TOMO- TOMO-

Studi-di-confronto-dosimetrico-3D-vs-IMRT-



3DCRT- IMRT-

TOMO-



3DCRT-
IMRT-

TOMO-



Tossicità-acuta:-confronto-3D-vs-IMRT-

•  Riduzione-Volume-tenue-fino-al-60%--IMRT-vs-3DCRT--
(Duthoy-2004,-Nuy8ens-2004,-Guerrero-2006,-Tho-2006)-

•  Ferrigno-2010:-↓-diarrea-grado-2;-↑-Grado-0-

•  Samuelian-2012:-92-pz-↓-tox-GE-(32-vs-62%);------
grado-3-(3-vs-20%)------------------------------------------------------

•  Parekh-2013:-48-pz-↓diarrea-globalmente-(30-vs-
61%),-diarrea--≥-2-(40-vs-75%)-e-diarrea-≥-3-(0-vs-10%)-



2014-



IJROBP-2015-

Methods-and-Materials:-PaBents-with-T3-or-T4-rectal-cancer-received-45-Gy-with-IMRT-in-
25- fracBons,- followed- by- a- 3Pdimensional- conformal- boost- of- 5.4- Gy- in- 3- fracBons- with-
CAPOX.-SeventyPone-paBents-provided-80%-probability-to-detect-at-least-a-12%-reducBon-in-
the-specified-GI-toxicity-with-the-treatment-of-CAPOX-and-IMRT,-at-a-significance-level-of-.10-
(1Psided).-

Results:- SeventyPnine- paBents- were- accrued,- of- whom- 68- were- evaluable.- ThirtyPfive-
paBents-(51.5%)-experienced-grade-2-GI-toxicity,-12-paBents-(17.6%)-experienced-grade-3-
or-4-diarrhea.--

Conclusion:-The-use-of-IMRT-in-neoadjuvant-chemoradiaBon-for-rectal-cancer-did-not-
reduce-the-rate-of-GI-toxicity.-

CriBcità:-
P -Tipo-RT-(associazione-IMRTP3DC)-
P -Non-usaB-constraints-di-dose-tenue-standard-(V15-<120P150cc)-



IMRT–-SIB:-vantaggi-

•  Erogazione-simultanea-di-dosi-differenB-a-
volumi-diversi-nella-stessa-frazione--

•  Riduzione-del-tempo-di-tra8amento-(singola-
frazione-e-complessiva)-

•  Possibilità-di-ipofrazionamento-



Autore- No.-
pz-

Stadio-- Radioterapia- Compliance-
RTTCT-

pRC- Tox--≥-3- -OS-

Ballonoff-
2008-

8- T3PT4-
N0/N+-

45Gy/25fr/1.8-
55Gy/25fr/2.2-

100%- 38%- 13%- 2y-100%-

De-Ridder-
2008-

24/
13--

T3PT4-
MRF-+-

46Gy/23-fr/2-
55.2Gy/23fr/2.4-

100%-------
(no-CT)-

NR-- No-

Arbea-
2011-

100- T3PT4-
N+-

47.5Gy/19fr/2.5-
47.5Gy/20fr/2.4-

97%-P-80%- 13%- 25%- 5y-87%-

Li-2012- 63- T3PT4-
N+-

41.8Gy/22fr/1.9-
50.6Gy/22fr/2.3-

100%- 31%- 14%- 2y-96%-

Passoni-
2013-

25- T3PT4-
N+-

45.6Gy/18fr- 96%-P-92%- 30%- 12%- NR-

Hernando-
2014-

74- T2PT4-
N+-

45Gy/25fr/1.8-
57.5Gy/25fr/2.3-

99%- 31%- 17.6%- 3y-86%-

Zhu-2014- 78- T3PT4-
N0/N+-

50Gy/25fr/2-
55Gy/25fr/2.2-

100%-P-62%- 24%- 14%- 3y-77%-

Wang-
2015-

260- T3PT4-
N0/N+-

41.8Gy/22fr/1.9-
50.6Gy/22fr/2.3-

96%- 18.5%- 6%- 3y-92%-

Schema-chemioterapia:-fluoropirimidina-da-sola-o-associata-a-oxaliplaBno-
Complicanze-postoperatorie-

-7P25%-
dose-totale--

47.5P57.5Gy/20P25fr/2.2P2.5Gy-



RadioPchemioterapia-standard:-
compliance-e-tossicità-

Variabile- Percentuale-
Compliance-RT- 92P100-
Compliance-chemioterapia- 50P93-

Tossicità-acuta-≥3-globale- 14P28-

Rischio-morte-- 1-

Complicanze-postPoperatorie- 25P36-

Diarrea-cronica-severa-- 5P10-
Occlusione-intesBnale- 30-(1/3-chirurgia)-



2014-

Results:- The- absolute- incidence- of- grade- ≥- 3- late- gastrointesBnal- and- urinary-
toxicity- was- 9%- and- 4%,- respecBvely,- with- a- 13%- rate- of- any- grade- ≥- 3- late-
toxicity.-The-actuarial-5Pyear-local-control-(LC),-progressionPfree-survival-(PFS)-and-
overall- survival- (OS)- were- 97%,- 57%,- and- 68%.- On- mulBvariate- analysis,- R1-
resecBon-and-pN2-disease-were-associated-with-significantly-impaired-OS.-

Parametri- Engels- LeXeratura-

Tox-tardiva-GI- 9%- 9%-(Sauer-2004)--

Diarrea-≥-2- 5%- 9.6%-(Bosset-2006)-

Chirurgia-per-
occlusione-tenue-

3.6%- 1.4P2%--
(Bosset-2006,-Sauer-2004)-

MorB-tox- 1.9%- 1.3P3.2%-(Bujko,-Bosset,-Sauer)-

Tox-GU-≥-3- 7%- 2%-(Sauer-2004)-

Secondi-tumori- 6.6%- 11.7P14%-
(Birgisson-2005,-Van-Gijn-2011)-



Cara8erisBche- N-(range)-

PazienB- 69-

Età-mediana- 65-anni-(29P84)-

Stadio-III- 62/90%-

Valutazione----MRF-
-------------------------MRF+-

47-
24-/-51%-

CT-concomitante-
---------------capecitabina-
---------------capox-

-
52-/-75%-
17-/-25%-

Dose-RT-
---------pelviPmesore8o--
---------SIB-malaFa-

-
45-Gy--
55-Gy-(52,5P57,5)-
-Dose-mediana-2.2Gy-

Aviano-

Perugia--

Campobasso-
Roma-UCSC-

Roma-S.-Andrea-

Intensificazione- della- dose- di- radioterapia- nel- tra8amento-
radiochemioterapico- preoperatorio- del- carcinoma- del- re8o-
localmente-avanzato.-RisultaB-preliminari-di-una-pooled-analysis.-

RisultaB- No.-/-%-
Tossicità-ematologica-
G3-

2-/-3%-

Tossicità-G.E.--G3- 9-/-13%-

Risposta-valutabile-
------------------------------------
Downstaging-
----------------------TRG1-

38-
-
31-/-82%-
8-/-21%-

Compliance-
-----------------RT-
----------------chemioterapia-

-
100%-
-77%-



CONSIDERAZIONI-(I)-

•  3DCRT-50.4Gy-+-fluoropirimidina-→-standard--

•  Basi-radiobiologiche,-faFbilità,-tossicità-acuta,-
“shortPterm-outcomes”→-intensificazione-
della-dose-

•  Necessità-di-ulteriori-studi-prospeFci-per-
migliore-definizione-dose/frazionamento-



CONSIDERAZIONI-(II)-

•  Necessità-di-daB-ulteriori-su-tossicità-tardiva--

•  Intensificazione:-3D-o-IMRT-in-base-a-
parametri-clinicoPdosimetrici-e-disponibilità-
tecnologica,-anche-se-IMRT………-

•  Intensificazione-se-fa8ori-prognosBci-negaBvi-
(T3N+;-MRF-+-o-T4N0/N+)-


