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PubMed
PubMedPubMed comprises more than 21 million citations for biomedical literatcomprises more than 21 million citations for biomedical literature from ure from 

MEDLINE, life science journals, and online books. Citations may MEDLINE, life science journals, and online books. Citations may include links to fullinclude links to full--text text 

content from content from PubMedPubMed Central and publisher web sites. Central and publisher web sites. 

COCHRANE:

0 REVIEWS (ONLY RECTAL NEOPLASMS)

- 3% to 32% of rectal carcinomas are expected to recur locally 

40% – 50 % of these cases occurring in the absence of  M+

- Mean time from primary surgery: 14-28 mths

- 25% of the local recurrences can be resected with curative intent

- High post-operative morbidity and mortality rates

- 80% - 90% of those with local recurrence will die within 5 years



ROLE OF TECHNOLOGY IN  

RADIOTHERAPY

….Especially in the context

of RERE--IRRADIATIONIRRADIATION, where

normal tissues and critical

organs might receive high 

cumulative radiation doses

these developments open 

new possibilities….

Not every treatment that is technically

feasible and provides appealing dose 

distributions benefits our patients in 

the long run…..



““RERE--IRRADIATION: NEW FRONTIERSIRRADIATION: NEW FRONTIERS””::
…..It is critically important, however, that the radiation oncologist is

knowledgeable not only in terms of new developments in radiation

technology, but also concerning radiobiology and clinical side effects of re-

irradiation…

By courtesy of 

B.Jereczek



Goals of treatment for locally recurrent rectal cancerGoals of treatment for locally recurrent rectal cancer

o Cure 

o Palliation

LOCAL RECURRENCE IN RECTAL CARCINOMALOCAL RECURRENCE IN RECTAL CARCINOMA

PredictorsPredictors
� Lymph node involvement

� Full thickness penetration of the muscular wall of the rectum

IssuesIssues forfor rere--treatment treatment decisiondecision
� Single-multiple sites of disease

� Treatment progression in other regions

� Life expectancy

� Performance status

� Acute and late toxicity

� Quality of life



““RERE--IRRADIATION: NEW FRONTIERSIRRADIATION: NEW FRONTIERS””::

Reirradiation in Rectal Cancer
Although historically considered unsafe, reirradiation in the pelvis has been

investigated in in selectedselected patientspatients with LRRC and found to be reasonably well

tolerated and to provide symptomatic relief in most patients. 

�The whole pelvis is not treated, 

and small bowel and bladder

are excluded from the reirradiation field.

�The use of hyperfractionated RT 

results in reduced late toxicity

in comparison to conventionally treated

patients receiving once-daily irradiation. 

V. V. ValentiniValentini, M. , M. MassaccesiMassaccesi



CriticalCritical organsorgans in in rectalrectal cancercancer RT  RT  

• Bowel: Bowel: small bowel, colon, rectum, anal canal

•• Urinary system: Urinary system: uretheres, urinary bladder, urethra

• Others: Others: genitalia, bones, nerves, veins/arteries, 

muscles, bone marrow



Common Terminology Criteria for Adverse Events CTC AE v3.0

(2006) o CTC AE v4.02 (2009)



DVH

OARs

Doses

DmaxDmax

V x (Gy) <= y %V x (Gy) <= y %

Dmean

CriticalCritical organsorgans in in rectalrectal cancercancer RT  RT  



From “Emami paper” (1991) to

QUANTECQUANTEC
Quantitative Estimates of Normal Tissue Effects in Clinic

GIOVANNA GAGLIARDI – Roma, Marzo 2009

Vol 76, issue 3, 1 March 2010



??
Target / OAR variability during the 

treatment….reduce the accuracy of the 

planned dose distribution and the predictive 

value of the selected dose constraints….

tox
rec

TUMOR COVERAGE TUMOR COVERAGE 

VSVS

NORMAL TISSUE NORMAL TISSUE 
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??

CriticalCritical organsorgans in in rectalrectal cancercancer RT  RT  



LATE G2-G3 RECTAL BLEEDING 

0

0.1

0.2

0.3

0.4

0.5

0 5 10 15 20 25 30 35 40

Rectal V70 Gy

C
o
m
p
li
c
a
ti
o
n
 P
ro
b
a
b
il
it
y
  
  
  
  
  
  
  
  
  
  
  

experimental incidence, pts without previous abdominal surgery

logistic regression, pts without previous abdominal surgery

logistic regression, pts with previous abdominal surgery

experimental incidence, pts with previous abdominal surgery

Fiorino Fiorino etet al.al. 2008, 2008, FellinFellin etet al 2009al 2009

SurgerySurgery isis the the mostmost importantimportant predictorpredictor in in rectalrectal bleedingbleeding





�� TIMESTIMES

�� DOSE and FRACTIONATIONDOSE and FRACTIONATION

�� TECHNIQUETECHNIQUE

�� INTEGRATION TO RTINTEGRATION TO RT
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3 3 ptspts,  55,8 ,  55,8 GyGy/1,8/1,8

3DCRT3DCRT

12 12 ptspts

55,8 55,8 -- 72 72 GyGy /1,8 + /1,8 + concurrentconcurrent CT CT 

34,5 34,5 mthsmths FUPFUP

3 3 ysys OS 50.9%, DFS 31.3%, LC OS 50.9%, DFS 31.3%, LC 

54.6%54.6%

ToxTox: : 

2  2  complicationscomplications of of rectalrectal stumpstump

disruptiondisruption

one one bowelbowel obstructionobstruction



ColorectalColorectal DiseaseDisease, 5, 501, 5, 501––503503



MilaniMilani etet al.al.

20082008

LRRC: CLINICAL RELRRC: CLINICAL RE--IRRADIATION TRIALSIRRADIATION TRIALS



19871987--1993:1993:

52 LRRC52 LRRC

PreviousPrevious RTRT

30,6/1,8 o BID30,6/1,8 o BID



19871987--2000:2000:

103 LRRC103 LRRC

PreviousPrevious RTRT

PTVPTV: : 

PREPRE--SACRAL REGION SACRAL REGION 

and and 

MACROSCOPIC MACROSCOPIC 

TUMOR + 2TUMOR + 2--4 cm 4 cm 

marginmargin

+ SURGICAL RESECTION (34 + SURGICAL RESECTION (34 ptspts))

SVVSVV



CONCLUSIONCONCLUSION



CONCLUSION: 5-ys actuarial SVV:  39.3% (66.8% in R0, 22.3% in R+ or not operated. 

R0 significantly influenced LC, DFS and OS.

LC and DFS were significantly correlated with the interval between primary surgery and LR. 

59 pts, 12 Deps

PTV2: GTV +  4-cm margin (30 Gy/1.2 Gy BID)

PTV1 (boost with the same fractionation)  

to GTV plus a 2-cm margin (10.8 Gy)

5-FU, c.i.,  7 days per week

Surgery 6 to 8 weeks

Adj CT (Raltitrexed) x 5 cycles



50 50 patientspatients retreatedretreated withwith hyperfractionatedhyperfractionated

acceleratedaccelerated RT RT forfor primaryprimary (n = 2) or (n = 2) or 

recurrentrecurrent (n = 48) ADK(n = 48) ADK

RT: 150RT: 150--cGy cGy frfr twicetwice/d, total dose /d, total dose 

39 39 GyGy (n = 47) (n = 47) ifif >1 >1 yearyear or 30 or 30 GyGy (n = 3) (n = 3) ifif

<1 <1 yearyear

ConcurrentConcurrent CT CT toto 48 48 patientspatients. 18 . 18 patientspatients

underwentunderwent surgicalsurgical resectionresection
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Rationale: Increases total dose in a restricted area avoiding irradiation of 

radiosensitive normal structures and related morbility

� The best target volume definition

(direct vision and surgical mobilization)

� Total treatment time reduction

� Comparable acute and late toxicity

Facilities

INTRAOPERATIVE RADIOTHERAPYINTRAOPERATIVE RADIOTHERAPY

Limits 

Anatomic site unable to irradiation

- Anterior-anastomotic risk areas 

- Lateral wall in male pelvis

Radiation tolerance of OAR with single dose

� Urether:  20 Gy (56 % (56 % stenosisstenosis �� stentstent))

� Presacral Nerves: 15 Gy (20% (20% neuropaticneuropatic symptoms )symptoms )



Haddock et al. prior
EBRT

LRRC: PALLIATIVE RESECTION LRRC: PALLIATIVE RESECTION ++ IORTIORT



51 51 previouslypreviously irradiatedirradiated ptspts withwith LRRC, no DM, LRRC, no DM, treatedtreated withwith surgicalsurgical resectionresection and IORT and IORT ++ ERT. ERT. AnAn

attemptattempt waswas mademade toto achieveachieve R0R0--R1.R1.

MedianMedian IORT dose 20 IORT dose 20 GyGy ((rangerange, 10, 10––30 30 GyGy).).

37 37 ptspts receivedreceived prepre-- or or postoperativepostoperative ERT (5 ERT (5 toto 50.4 50.4 GyGy). ). 

20 20 receivedreceived 55--FU FU ++ leucovorinleucovorin duringduring ERT. ERT. 

3 3 receivedreceived additionaladditional cyclescycles of 5of 5--fluorouracil fluorouracil ++ leucovorinleucovorin..

MedianMedian FUP 21 FUP 21 mthsmths



11 11 previouslypreviously irradiatedirradiated patientspatients

withwith LRRC LRRC werewere treatedtreated withwith

preoperativepreoperative RT (RT (medianmedian dose 30 dose 30 

GyGy/1,8/1,8--2) on 2) on wholewhole pelvispelvis, , 

surgerysurgery and IORT (10and IORT (10--12,5 12,5 GyGy) . ) . 

MedianMedian intervalinterval betweenbetween primaryprimary

surgerysurgery and date of and date of recurrencerecurrence

waswas 22 22 monthsmonths ((rangerange

99––117).117).

ThisThis treatment treatment waswas relatedrelated

withwith high high morbiditymorbidity, , 

a short a short painpain--freefree

survivalsurvival (5 (5 monthsmonths) and ) and poorpoor

locallocal control  (3 control  (3 ysys: 27%), : 27%), 

althoughalthough some some patientspatients havehave

longlong--termterm distantdistant control andcontrol and

survivalsurvival..

ConsideringConsidering the the morbiditymorbidity, the short , the short 

painpain--freefree survivalsurvival,,

moderate moderate locallocal control and control and poorpoor

survivalsurvival the the questionquestion arisesarises ifif rere--

irradiationirradiation and and surgerysurgery are the best are the best 

optionoption forfor LRRC LRRC patientspatients



RESULTS: RESULTS: 

No severe No severe latelate toxicitytoxicity (> G3) (> G3) 

Complete Complete palliationpalliation in 9 in 9 patientspatients

(17%) and (17%) and 

a a goodgood palliative palliative effecteffect in 30 in 30 

patientspatients (56%) (56%) withwith medianmedian

durationduration of 6 of 6 monthsmonths..

PrognosticPrognostic valuevalue of of intervalinterval RT1RT1--

RT2RT2

54 54 patientspatients withwith unresectableunresectable previouslypreviously irradiatedirradiated LRRC and LRRC and painpain

PreviousPrevious RT: 25RT: 25––70 70 GyGy

MedianMedian intervalinterval RT1RT1--RT2 : 22 RT2 : 22 mthsmths ((rangerange, 4, 4––97 97 mthsmths))

Dose: 8 x 4 Dose: 8 x 4 GyGy (RT1 < 55 (RT1 < 55 GyGy) or 6/7 x 4 ) or 6/7 x 4 GyGy (RT1 > 55 (RT1 > 55 GyGy), 2 ), 2 frfr//wkwk

CTV: CTV: MacroscopicMacroscopic recrec. + 1 cm, 3D. + 1 cm, 3D

3 or 4 3 or 4 hyperthermiahyperthermia treatmentstreatments once once weeklyweekly

MedianMedian FUP: 10 FUP: 10 mthsmths (1(1--36)36)



23 LRRC, 23 LRRC, presacralpresacral in 7 in 7 ptspts and the and the pelvicpelvic wallwall in 16in 16

SBRT dose 39 SBRT dose 39 GyGy (30 (30 -- 51 51 GyGy) in 3 ) in 3 frfr

MedianMedian FUP:  31 FUP:  31 monthsmonths. . 

ResultsResults: 4: 4--ys OS 24.9% and LC 74.3%.ys OS 24.9% and LC 74.3%.

No prognostic factor was found to affect patient

survival or local progression.

One One patientpatient developeddeveloped a severe a severe radiationradiation--relatedrelated toxicitytoxicity, , 

butbut recoveredrecovered completelycompletely after treatment.after treatment.

TheoreticallyTheoretically, , rectalrectal cancercancer isis

classifiedclassified asas slowlyslowly growinggrowing

tumortumor and and wouldwould havehave

biologicalbiological benefit through benefit through 

hypofractionhypofraction. . 

HoweverHowever the the optimaloptimal dose, dose, 

fractionfraction numbernumber and planning and planning 

constraintsconstraints are are notnot availableavailable

in the in the reviewreview of of literatureliterature..



EPERIENZA SFN 2009EPERIENZA SFN 2009--20112011
7 7 ptspts riri--trattati su pelvi per trattati su pelvi per recrec K retto, 5 RTE, 2 IORTK retto, 5 RTE, 2 IORT
MedianMedian FUP: 23,2 FUP: 23,2 mthsmths (12(12-- 32)32) PALLIATIVE INTENTIONPALLIATIVE INTENTION

GenderGender M: 3     F:4M: 3     F:4

AgeAge MedianMedian: 79,8 (53: 79,8 (53--94)94)

KPSKPS >> 7070

InitialInitial StageStage 4 cT3N+, 1 cT4N0, 2 cT4N+ 4 cT3N+, 1 cT4N0, 2 cT4N+ 

HistologyHistology ADKADK

PreviousPrevious RTRT 3 RT/CT (50,4 3 RT/CT (50,4 GyGy/28+ 5FU),  4 RT (25 /28+ 5FU),  4 RT (25 GyGy/5)/5)

PreviousPrevious surgerysurgery 2 no 2 no surgerysurgery, 1 TEM, 3 APR, 1 , 1 TEM, 3 APR, 1 HartmanHartman

resectiionresectiion

Time Time toto recurrencerecurrence 10 10 mthsmths (6(6--22)22)

DoseDose 2 2 ptspts IORT 12 IORT 12 GyGy (R1), 4 (R1), 4 ptspts 24Gy/8, 1 24Gy/8, 1 ptpt 25 25 

GyGy/5/5

PainPain reliefrelief (no or (no or mildmild drugsdrugs)) 6,4 6,4 mthsmths (3(3--12)12)

OS OS 10,4 (610,4 (6--15)15)



Date of Date of originorigin 19981998

LastLast reviewreview 20112011

Objective(s)

To evaluate the appropriateness of treatment procedures for recurrent rectal

cancer.

CONCLUSION:CONCLUSION:

RecentRecent data show data show thatthat reirradiationreirradiation withwith 30 30 GyGy isis safesafe, , eveneven

in in combinationcombination withwith chemotherapychemotherapy. . 

ButBut, , radiationradiation forfor a a recurrencerecurrence at  at  dosesdoses < 45 < 45 GyGy isis relatedrelated

withwith a a significantlysignificantly shortershorter survivalsurvival comparedcompared toto patientspatients

whowho receivedreceived > 45 > 45 GyGy. . 

Use of small radiation fields, exclusion of bowel and bladder, Use of small radiation fields, exclusion of bowel and bladder, 

use of use of hyperfractionatedhyperfractionated radiation doses up to 40 radiation doses up to 40 GyGy are are 

recommended.recommended.

Acute and late toxicity are not prohibitive if proper attention Acute and late toxicity are not prohibitive if proper attention 

is paid to both radiation technique and surgical technique.. is paid to both radiation technique and surgical technique.. 



oo PtsPts selectedselected forfor rere--irradiationirradiation: LRRC alone or : LRRC alone or withwith metastaticmetastatic cancercancer

whenwhen sufferingsuffering fromfrom intractableintractable painpain and/or and/or bleedingbleeding

oo They should have They should have KPS KPS >>70% and no 70% and no priorprior historyhistory of of bowelbowel obstructionobstruction

oo The The optimaloptimal reirradiationreirradiation dose and the best dose and the best techniquetechnique hashas yetyet toto bebe

determineddetermined: PALLIATION or CURE: PALLIATION or CURE

oo The final dose The final dose decisionsdecisions dependsdepends on:on:

�� initialinitial radiationradiation dosedose

�� the the amountamount of of smallsmall bowelbowel in the treatment in the treatment fieldfield

�� the the distancedistance in time in time toto recurrencerecurrence (1 (1 yryr))

�� the volume the volume previouslypreviously treatedtreated

oo EveryEvery efforteffort shouldshould bebe mademade toto limitlimit the dose the dose toto the the bowelbowel or or bladderbladder

oo EveryEvery efforteffort shouldshould bebe mademade toto obtainobtain anan R0 R0 resectionresection

Take home Take home 

messagemessage……..


