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Preoperative Radiotherapy 
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Preoperative Radiotherapy 
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Local control 
Fast  
No Acute tox 
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SURVIVAL!
no!improvement!

!

!

Acute!Toxicity!!
increased!

!

!

Local!control!
improvement!
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Cumulativ relativ survival of Rectal cancer in Sweden
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LONG!SURVIVORS!!
65%!
!

LATE!TOX!!
5@30%!



Late!adverse!effect!
!

COMMON!
•  Gastrointes+nal!disorders!
•  Anal/rectal!dysfunc+on!
•  Sexual!dysfunc+on!
•  Urinary!dysfunc+on!
!
RARE!
•  Fractures!
•  Tromboembolic!disease!
•  Secondary!cancers!



Late!adverse!effect!
gastrointesRnal!disorders!

IRRADIATED!!
•  SB!volume!
•  LB!volume!
mucosal!inflamma+on!
increased!secre+on!
malabsorb+on!

•  visceral!peritoneum!
(mesothelium)!

COMMON!

RARE!

•  Diarrhoea!
•  Bleeding!!
•  Abdominal!pain!
•  Obstruc+on!(adhesion)!

•  Malasorb+on!!
•  Perfora+on!



Late!adverse!effect!
gastrointesRnal!disorders!

IRRADIATED!!
•  SB!volume!
•  LB!volume!
mucosal!inflamma+on!
increased!secre+on!
malabsorb+on!

•  visceral!peritoneum!
(mesothelium)!

COMMON!

RARE!

•  Diarrhoea!
•  Bleeding!!
•  Abdominal!pain!
•  Obstruc+on!(adhesion)!

•  Malasorb+on!Necrosis!!
•  perfora+on!



Late!adverse!effect!
anal@rectal!dysfuncRon!

•  Incon+nence!
•  Rectal!emptying!problem!!
•  Bowel!movement!
•  Diarrhoea!

!
Surgery!
S+ffer!rectal!surroundings!
Sphincter!muscle!
Sacral!pudendal!nerves!



Late!adverse!effect!
sexual!dysfuncRon!

•  Erec+on!!
•  Ejacula+on!!
•  Orgasmic!func+on!

•  Dryness!!
•  Pain!during!intercourse!

Surgery!
Vessels!damage!
Nerves!damage!!
!

Menopausa!
Glands!irradia+on!
!



Toxicity!assessment!

•  Scale:!!
– RTOG/EORTC!

•  Self!reported:!quesRonnaire:!
– EORTCQ!QLQQC30,!38!
– Others!

•  Maximum!
•  Over!Rme:!baseline,!FUP!



SCRT+TME!vs!TME!
Dutch!trial!

MRC@CR07!trial!



Dutch!trial!

Self!reported:!3!yrs!from!last!randomizaRon!
Bowel!
Urinary!
Sexual!
Neurologic!!
Hospital!admission!
General!health!status!
!

Peeters!et!al!JCO!2005!
Marijnen!et!al!JCO!2005!

!
!



Dutch!trial!

Self!reported:!3!yrs!from!last!randomiza+on!
Bowel!
Urinary:!incon+nence!40%!
Sexual!
Neurologic!!
Hospital!admission!
General!health!status!
!

Peeters!et!al!JCO!2005!
Marijnen!et!al!JCO!2005!

!
!



Peeters!et!al!JCO!2005!

Bowel!funcRon!(no!stoma)!



Peeters!et!al!JCO!2005!

Bowel!funRon:!inconRnence!

A:!mid!!rectum!!!!!!!!!!(5Q10!cm)!
B:!high!rectum!!!!!!!!!!!(10Q15!cm)!



Sexual!funcRon!

!

SEXUAL!
ACTIVITY!

!

Sex!! TME! RT@TME!

Male! 76%! 67%!

Female! 90%! 72%!

Marijnen!et!al!JCO!2005!



Hospital!admission!

Peeters!et!al!JCO!2005!



MCR@CR07!

•  FUP!min:!3!yrs!
•  SelfQreported:!MOS!SFQ36!e!EORTCQQLQQCR!38,!
administered!over!+me!(BL,!3!mts!for!1!y,!than!every!6!mts!for!3!yrs)!

•  Sexual!func+on!
•  Bowel!func+on!

•  General!e!physical!func+ons!

Stephens!et!al!JCO!2010!
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Sexual!funcRon!

Stephens!et!al!JCO!2010!



Sexual!funcRon!(male*)!

Stephens!et!al!JCO!2010!

surgery!

*Only!11%!of!women!completed!the!
ques+onnaire!at!2!yrs!



Sexual!funcRon!(male*)!

Stephens!et!al!JCO!2010!

surgery!

RT!

*Only!11%!of!women!completed!the!
ques+onnaire!at!2!yrs!



Bowel!funcRon:!!
DefecaRon!funcRon!(no!stoma)!

Stephens!et!al!JCO!2010!



UnintenRonal!release!of!stool!

Stephens!et!al!JCO!2010!



Physical/general!health!

Stephens!et!al!JCO!2010!

General!health!Physical!health!

Quality!of!!life!instrument:!lack!of!sensi+vity!

AdaptaRon!to!symptoms:!!experience!compared!with!expecta+on!

Elderly!paRents!accept!dysfun+ons!!as!necessary!cost!of!the!treatment!



LCRT+S!vs!RT@CT+S!
EORTC!trial!

Scandinavian!trial!



EORTC!22921!

•  Median!Rme!to!random!4.6!yrs!
•  Self!assessed:!EORTCQQLQQC30!e!QLQQCQ38!
•  Quality!of!life!
•  Anorectal!func+on!
•  Sexual!funcion!

Tiv!!et!al!Cancer!Radiother!2010!



EORTC!22921:!QLQ@C@30!

Tiv!!et!al!Cancer!Radiother!2010!



EORTC!22921:!QLQ@C38!

Tiv!!et!al!Cancer!Radiother!2010!



Bowel!

Tiv!!et!al!Cancer!Radiother!2010!

Endpoint! quesRonn
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!
Diarrhoea!!

!
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!
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!
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Scandinavian!trial!
•  FUP!min:!4!yrs!
•  Self!assessed:!EORTCQQLQQC30,!other!

–  Sexual!func+on!
•  Vaginal!problem/change!(score!for!GYN!tumors)!
•  Male!IIEF!(interna+onal!index!of!erec+le!func+on)!

•  measured:!!
•  LENT!SOMA!

–  Bowel!
–  Urinary!

•  St.!Marks!score!
–  Fecal!incon+nence!

Braendegen!!et!al!IJROBP!2011!



Scandinavian!trial!

•  Self!assessed:!EORTCQQLQQC30,!other!
–  Sexual!func+on!

•  Vaginal!problem/change!(score!for!GYN!tumors)!
•  Male!IIEF!(interna+onal!index!of!erec+le!func+on)!

•  Measured:!!
•  LENT!SOMA!

–  Bowel!
– Urinary:!about!25%!incon+nence!

•  St.!Marks!score!
–  Fecal!incon+nence!

Braendegen!!et!al!IJROBP!2011!



Bowel!QLQ@C30!(no!stoma)!

Treatment!! InconRnence!for!
liquid!

InconRnence!for!
gas!

RT! 38%! 56%!
RTQCT! 58%! 75%!

Treatment!! Good!funcRon! P!
!

RT! 30%! !
0.046!RTCT! 11%!

Braendegen!!et!al!IJROBP!2011!



Bowel!QLQ@C30!(no!stoma)!

Treatment!! InconRnence!for!
liquid!

InconRnence!for!
gas!

RT! 38%! 56%!
RTQCT! 58%! 75%!

Treatment!! Good!funcRon! P!
!

RT! 30%! !
0.046!RTCT! 11%!

Braendegen!!et!al!IJROBP!2011!



Male!sexual!funcRon:IIEF!

Braendegen!!et!al!IJROBP!2011!

•  *!

*1@10:!severe!dysfuncRon!!
!11Q16:!moderate!dysfunc+on!
!17Q21:!mild!to!moderate!dysfunc+on;!!
!22Q25:!mild!dysfunc+on;!
!26Q30:!no!dysfunc+on!



Female!sexual!funcRon!

Braendegen!!et!al!IJROBP!2011!

•  <!50%!sexually!ac+ve!during!the!last!month!
•  !vaginal!dryness!during!intercourse!
•  Low!interest!in!sex!
•  Sex!doesn’t!affect!their!life!



SCRT+S!vs!LCRTC+S!
Polish!trial!
TROG!trial!



Polish!trial!
FUP!med:!48!mts!
RTOG@EORTC!scale:!skin,!SB,!LB,!bladder;!LENT@SOMA!scale:!nerves!

Bujko!et!al!Br!J!Surg!2006!



Polish!trial!

Bujko!et!al!Br!J!Surg!2006!

Severe!late!tox!



TROG@trial!
FUP!med:!5.9!yrs!
RTOG/EORTC!scale:!every!6!mts!for!2!yrs,!1!yr!for!5!yrs.!

Ngan!et!al!JCO!2012!



Organo Constraints Endpoint Rischio!
 

IntesRno!tenue!
-  Singole!anse!
-  Intera!cavità!

peritoneale!
! 

!!
V15!<!120!cc!
V45!<!195!cc 

!!
Tossicità! acuta! >!
G3 

!!
<10% 

Vescica D!max!<!65!Gy!
V65!<!50%!
V70!<!35%!
V75!<!25%!
V80!<!15% 

Tossicità!tardiva!>!
G3 

<6% 

Teste!femori!(7) V52!<!10%!
( 7 0%! d e l l a! d o s e!
totale) 

Osteonecrosi! <1% 

Ano!(8) ≤!30!Gy!SAI!
≤!10!Gy!SAE!!
≤!50!Gy!PM!
≤!40!Gy!EA 

urgenza ! 

Bulbo!penieno!(9) D70!<!40!Gy!
! D i s f u n z i o n e!

eremle 
<1% 

Vagina!(9) Evitare!1/3!inferiore Secchezza!
Dispareunia 

! 



Displacement devices  
 small bowel “dispacement devices”: 
 full bladder 
 belly board/false table-top    
  



Displacement devices  

 belly board vs full bladder:  

Kim TH. IJROBP 2005 

nothing BBD 

FB & 
BBD 

FB  

PRE-operative and POST-operative  



Displacement devices  
 belly board vs full bladder:  

Belly-Board+Full-Bladder >Full-Bladder > Belly-Board 

Kim TH. IJROBP 2005 

PRE-operative 

Nothing 

BBD 

FB 

FB & BBD 



Technique  
2D!

3D!

IMRT!



Nijkamp!!et!al!IJROBP!2011!
Nijkamp!Mul$disciplinary.Management.of.Rectal.Cancer.2012.
!!
!!

!

!CTV!reducRon!
Local!Relapse!pCRM@!&!pN@!

TME! RT!+!TME!

S2@S3!
interspace!

Superior!border!of!RT!
field!



!

!CTV:!bowel/sphincter!

Nijkamp!!et!al!IJROBP!2011!
Bujiko!Mul$disciplinary.Management.of.Rectal.Cancer.2012.
!

Levators!barrier!against!!cancer!spread.!!
No!!lymph!nodes!in!the!ischiorectal!fossa.!!
Recurrences!in!the!ischiorectal!fossa/perineum!aner!APR!(surgical!contamina+on)!

Inferior!limit!
(low,!sphincter!not!invaded)!

Superior!limit!
(MRF@,!cN0)!



!

!CTV:!sexual!

Bujiko!Mul$disciplinary.Management.of.Rectal.Cancer.2012.
!

Inferior!limit:!penile!bulb!

Anterior!limit!
Exclude!inferior!part!of!the!vagina!

(gh.!Bartolini)!

D!70! ErecRle!
dysfuncRon!

0Q40! 0%!
40Q70! 80%!
>70! 100%!



CTV!modulaRon!

Gambacorta!et!al.!!Mul$disciplinary.Management.of.Rectal.Cancer.2012.
.AIRO.GI:.RT.nei.tumori.GI.indicazioni.e.criteri.guida.2012.

!

cT3!mid!/low,!IIN+! cT4!anterior!organ,!
cT3!ON!+!cT3!high!



Maas M et al. Lancet Oncol 2010 

484 pCR on  3105 included patients (from 27 studies) 

Local 
recurrence 
free-survival 

Distant 
metastasis 
free-survival 

Disease  
free-survival 

Overall survival 

ypCR pooled analysis 



Surgery modulation 
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Cause of death, R0 patients 
12 yrs FUP Dutch trial 

Van!Gijn!et!al!Lancet!Oncol!2011!!



LR!by!treatment!!

Therapy!! Specialized!
Centers!

Total!populaRon!

TME! 11%! 20%!(in!cT3)!

Preop!RT! 5%!

Van!Gijn!et!al!Lancet!Oncol!2011!
Eriksen!et!al!Dis!Colon!Rectum!2007!!



LR!by!treatment!!

Therapy!! Specialized!
Centers!

Total!populaRon!

TME! 11%! 20%!(in!cT3)!

Preop!RT! 5%! 10%!

Van!Gijn!et!al!Lancet!Oncol!2011!
Eriksen!et!al!Dis!Colon!Rectum!2007!!



RT!IndicaRon!by!stage!

Van!Gijn!et!al!Lancet!Oncol!2011!!



Age!and!comorbidiRes!!

Barneo!!et!al!Clinical!Oncol!2011!!



Age!and!comorbidiRes!!

Barneo!!et!al!Clinical!Oncol!2011!!



Conclusions!!

•  LATE!TOX!
– Surgery!>!RTQsurgery!>!RTQCTQsurgery!
– More!detailed!repor+ng!from!SC!trials!
– Random!trials!SC!vs!LC@CRT:!NO!DIFFERENCE!

– Technique:! ! !always!3D,!selected!IMRT!
– CTV!modulaRon:! !lowering!upper!border!>!IMRT!
– Surgery!modulaRon:!CLINICAL!TRIAL,!(ycCR)!!
– Right!indicaRon:! !tumor!and!pa+ent!




