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Evolution of locally advanced carcinoma of rectum

• Surgery

• Surgery plus RT

• Surgery plus RT/CRT

• Preop/vs postop RT

• Metaanalysis

Points of discussion



NEED OF ADJUVANT TREATMENT

１：Improved survival

２：Local control

３：QOL (sphincter preservation



STAGING
AND

PROGNOSIS

Stage T, N, M 5-year Survival (%)

0 I TIS, T1, N0, MO 90

I T2, N0, M0 80-85

II T 3-4, NO, MO 70-75

III T2, N1-3, M0 70-75

III T3, N1-3, M0 50-65

III T4, N1-2, M0 25-45

IV M1 <3



PREOPERATIVE

SETTING

Preop CT RT for

Stage II –III disease
Stage II (T3 and

T4 disease)

&

Stage III that is

(any T with Nodal

positivity)



SURGERY ALONE

UPTO 50 % LOCAL FAILURE

IN LOCALLY ADVANCED

RECTAL CARCINOMAS



SURGERY (TME)

VS
RT PLUS SURGERY

RT  PLUS
SURGERY IS

BETTER

•

•

•

•

THE DUTCH TME STUDY

>50% reduction in recurrence risk for the radiotherapy group

For negative circumferential margin, local recurrence 3%

after radiotherapy versus 9% after surgery alone ,distant

recurrence 19% versus 24

Cancer-specific death at 10 years was 17% for the irradiated

group versus 22% for surgery alone

OS rates, were equivalent



COMBINED MODALITY TREATMENT VS RT PLUS SURGERY VS SURGERY ALONE

LOCOREGIONAL FAILURE IS DECREASED BY THE USE OF RADIATION
THERAPY AND IS FURTHER DECREASED BY THE USE OF CONCURRENT 5-

FU–BASED CHEMOTHERAPY



CHEMOTHERAPY IN  LOCALLY ADVANCED

RECTAL CANCER

Induction

&a
& Neo

adjuvant

• Before

(Short-
course(SC

PRT) or

Long

Course
chemorad

iation

(CRT)

Concurrent

• With RT

(CRT)

[Long

Coure

RT]

Consolidation

• Post

CRT or

SCPRT if

waiting

6 to 12

weeks

before

surgery

surgery

Adjuvant

• Post-

operative



5FU INFUSIONAL VS 5FU BOLUS VS CAPACITABINE

• Initial trials - bolus 5-FU at a dose of 500

• North Central Cancer Treatment Group

mg/m2/day for 3 days during weeks 1

and 5 of the radiation therapy

study- Continuous infusion 5-FU (only

during radiation therapy) is better

compared with bolus 5-FU in terms of

local control



5FU INFUSIONAL VS 5FU BOLUS VS CAPACITABINE

• NSABP R-04 trial - Neoadjuvant use of

• Recommendation - Use capecitabine

capecitabine was found to be comparable

with continuous 5-FU infusion when combined

with radiation therapy

concurrently with radiation therapy, and use

continuous infusion 5-FU or bolus 5-FU during

radiation therapy only in patients unable or

unwilling to take oral capecitabine



OPTIONS FOR RADIOTHERAPY IN LOCALLY

ADVANCED RECTAL CANCER

Preoperative

Short course
radiotherapy SCPRT

(5# X 5 Gy)

Long course CRT (25-28# X 1.8Gy Gy)

Phase I   45 Gy in 25 daily fractions of 1.8 Gy given in 5 weeks.

Phase 2 (optional)

5.4–9 Gy in 3–5 daily fractions of 1.8 Gy(2 lateral Fields)

Post-
operative

CRT as

adjuvant



PRE OPERATIVE RT VS POST OPERATIVE RT

IMPROVING LOCAL CONTROL WITH THE USE OF RADIATION THERAPY (AND

PRESUMABLY
WITH CONCURRENT CRT) IS BENEFICIAL AND THAT TRIMODALITY THERAPY, ESPECIALLY

WHEN CRT IS USED PREOPERATIVELY, CAN IMPROVE SURVIVAL.



ADVANTAGES OF PRE  OPERATIVE CHEMO RADIATION

•

•

•

•

•

•

Down staging, hence increased resectability

Decreased risk of dissemination during surgery.

Radiation more effective in tumour cells  with highly vascularity.

Less serious bowel toxicity due to easy  exclusion.

Possibility of increasing sphincter preservation  in borderline

cases.

Decreased Local Recurrence.



DISADVANTAGES OF PRE-OPERATIVE RADIOTHERAPY

Overtreatment of early stage tumors  (18 % in

german study)

Delay in surgery

Wound healing problem



Anorectal and sexual function is worse after preoperative Radiotherapy and TME

compared with TME alone: Results from Some of the randomised studies

Peeters K, J Clin Oncol2015;25:6199

Dahlberg M,Dis Colon Rectum 1998;41:543

Stephens RJ,J Clin Oncol2010;28:4233

Marijnen CAM,J Clin Oncol2005;23:1847

Lundby L, Lancet 1997;350:564

Lange MM,Br J Surg 2007;94:1278



RANDOMISED

TRIALS

SC PRT  (5# X 5GY)

Trial
MRI

mandated

EUS

mandated

TME

mandated

Good
Quality TME

Median no
of nodes

resected

Swedish

Rectal
No No No ?No

Not stated

Dutch TME
No No Yes 50% 7

Polish No No ? ? 9

CR07
No No No 50% 11

TROG-0104
If US not

possible
Yes No ? Not stated



RANDOMISED TRIALS

PRE-OP LONG

COURSE CRT

Trial
MRI

mandated

EUS

mandated
TME

Good
Quality TME

Median no
of nodes

resected

German

(Sauer 2004)
No Yes ? No data

Collected but
not stated

EORTC

22921
No No 38% No data 7 after CRT

FFCD 9203 No No No data No data
Not stated

NSABP R03 No ? No No data
Not stated

Polish No No ? No data 8

TROG-0104 some Yes ? No data Not stated



PRE-OPERATIVE RADIOTHERAPY

TRIALS

• Pre-operative Long

Course CRT

• 50 Gy at 1.8 to 2

Gy per fraction

over 5 to 5.5 weeks

USA

• Pre operative Short

Course

• 5# X 5Gy over 1

week

• (Stockholm Trials/

Swedish Rectal

Cancer Trial etc)
Europe



PRE OPERATIVE
SHORT COURSE VS LONG

COURSE

TRIALS



MRC CR07 NCIC C016 TRIAL

n =

1350

Clinically operable adenocarcinoma of the rectum

<15 cm from anal verge

Adjuvant chemotherapy given per local

policy

PREOP

SCPRT
SELECTIVE

POSTOP CRT

Pre-operative

RT  25Gy /5F

Surgery

Pathology

Surgery

Pathology

CRM-ve CRM+ve

Post-op CRTNo CRT

Sebag-Montefiore D, et al., Lancet 2009;

373(9666):811-20



POLISH TRIAL – BUJKO K, ET AL.,  RADIOTHERAPY AND ONCOLOGY

2004

Short course pre-op

RT

Pre-op CRT 50.4 +

5FU/LV

Immediate surgery

Surgery

6-8 week interval

cT3/T4, resectable, not involving levators,

palpable on DRE, <75 yrs

Planned operation recorded

N=316

Bujko K, et al., Radiother Oncol. 2004;

72:15–24



TROG AGIT LSSANZ RACS TRIAL  NGAN, JCO 2012

cT3 resectable

Short course pre-opRT Pre-op CRT 50.4+5FU/LV

Immediate surgery

Surgery

6-8 week interval

N=326

Ngan SY, et al., J Clin Oncol. 2012 Nov 1;30(31):

3827-33



RESULTS

OF

PRE OPERATIVE
SHORT COURSE VS LONG

COURSE

TRIALS



SHORT COURSE RADIATION VERSUS CHEMORADIATION

NO DIFFERENCE IN LOCAL CONTROL

14.4% vs 18.6%

P = 0.17

Polish Trial (Bujko

2006)1

TROG-01 Trial (Ngan

2012)2

7.5% vs

4.4%

P = 0.24

1.Bujko K, et al., Br J Surg 2006;93(10):1215–1223; Copyright © 2006 British Journal of Surgery Society Ltd. Published by John

Wiley & Sons Ltd;
2.Ngan SY, et al., J Clin Oncol. 2012 Nov 1;30(31):3827-33. Reprinted with permission. © (2012) American Society of Clinical



SHORT COURSE RADIATION VERSUS CHEMORADIATION

EQUIVALENCE IN OVERALL SURVIVAL

1.Bujko K, et al., Br J Surg 2006;93(10):1215–1223; Copyright © 2006 British Journal of Surgery Society Ltd. Published by John

Wiley & Sons Ltd;
2.Ngan SY, et al., J Clin Oncol. 2012 Nov 1;30(31):3827-33. Reprinted with permission. © (2012) American Society of Clinical

Oncology. All rights reserved.



SEVERE LATE
TOXICITY SCPRT

VERSUS

CRT

SCPRT CRT

Polish Study

Severe late toxicity – G3/

G4

10% 7%

TROG 01.04

Severe late toxicity – G3/

G4

9% 13%



Preop  
Short RT

CIRCUMFERENTIAL RESECTION MARGINS

CRM + 13 %

Preop  Long
RTCHEM

4 %

P= 0.017
Bujko K et Al - Radioth Oncol – 2004



CIRCUMFERENTIAL RESECTION MARGINS

Nagtegaal I et Al - JCO – 2008



Optimized RT

+



THEREFORE:

TAILORED TREATMENT

• “Small” T3 short-term RT and TME

• “Large” T3/T4 long-term CRT and TME  





PRE OPERATIVE

SHORT COURSE 

VS

LONG COURSE

QUALITY OF LIFE TRIALS



PRE OPERATIVE  SHORT COURSE VS LONG COURSE  QUALITY OF LIFE TRIALS

• Both SC-PRT ( Short course) and CRT (long Course) have shown to

• So Health-related quality of life (HRQL) of the patient after these

• SC-PRT uses a higher dose per fraction in a short overall treatment

reduce local recurrence rates without improving overall survival.

different treatment schedules may provides an insight for selecting

the better one .

time, there may be a risk for more late radiation-related toxicity

compared with CRT.





LISETTE M. WILTINK ET AL

• The aim of this study was to compare patient-reported symptoms and HRQL of

patients treated with CRT to patients treated with SC-PRT for rectal cancer with

a long follow-up time



STUDY DESIGN LISETTE M. WILTINK ET AL

STUDY GROUP

Patients with Locally advanced rectal cancer

received long course chemoradiation in

Leiden University Medical Center

Total radiation dose of 50 to 50.4 Gy in daily

fractions of 1.8 to 2.0 Gy delivered by a 4-field

Five to 8 weeks after the last radiation

treatment, patients underwent surgery

according to the TME principles

REFERENCE GROUP

Patients treated with SC-PRT in the Dutch

TME trial with clinically resectable

adenocarcinoma without evidence of distant

metastases.
25 Gy in 5 fractions delivered with a 3 or 4-

field Technique

Within 10 days of the start of radiotherapy,

patients underwent surgery according to the

TME principles

2003 to

2010

HRQL questionnaires

were sent to patients

who were disease-free

Questionnaires includes

The EORTC QLQ-C30 is

a general cancer HRQL-

questionnaire composed

of 30 items,

and

An additional

questionnaire on bowel

and urinary function

From

2011

Reference data of

the TME trial were

matched for age and

gender with the
CRT group.

Linear regression

and logistic

regression models

were used to

compare the HRQL

and symptoms

between the groups

that received CRT

and SC-PRT.

Statistic

al

Analysis



RESULTS OF

LISETTE M.

WILTINK ET

AL

SCORES OF EORTC

QLQ-C30

GENERAL
CANCER HRQL



RESULTS
LISETTE M.

WILTINK ET AL

BOWEL AND URINARY

FUNCTION



RESULTSLISE

TTE M.

WILTINK ET

AL

BOWEL AND URINARY

FUNCTION



RESULTS

OF

LISETTE

M.

WILTINK

ET AL

• Patients who received CRT and SC-PRT

• These results indicate that both approaches

reported no clinically relevant differences in

long-term HRQL and late symptoms after a

median follow-up period of 58 months, apart

from less satisfaction with urinary function

reported by those who received CRT.

have a comparable impact on long-term

HRQL, and a preference for either of them can

therefore not be based on long-term HRQL.



TIMING OF SX AFTER RT



After SCPRT

(5x5Gy)

WHAT IS THE OPTIMAL
INTERVAL  TO SURGERY?



AFTER SCPRT

• surgery the following Monday or Tuesday – i.e. an interval of less than 10

No downstaging

SCPRT normally recommended to be followed by surgery within 1-7 days

An “ideal” SCPRT schedule,delivers 5 X 5 Gy from Monday to Friday with

days



But Short-course RT induces tumourdownstaging if

performed  after an interval of 4-8 weeks

surgery is

STOCKHOLM III

TRIAL

Pettersson D, et al., Br J Surg 2015;

102(8):972-8



R

A

N

D

O

M

I  

S

A

T 

I

O

N

SCPRT 5X5 GY

Standard CRT

RAPIDO TRIAL

N = 885 PATIENTS

CapOx + 6

Capecitabi

ne:

Oxaliplatin:

825 mg/

m

130 mg/

2

m2

T 4

EMVI

+

N 2 CRM

+

T

M

E

Primary endpoint 3 year DFS

Nilsson PJ, et al., BMC Cancer. 2013;

13:279



After SCPRT

(5x5Gy)

After

CRT

long course

WHAT IS THE OPTIMAL INTERVAL  TO

SURGERY?



HYPOTHESIS

Longer intervals up 15 weeks

Associated with an increased chance of

(Sloothak, Kalady)

a pCR

Cumulative complete pathological response (pCR) rate

But no increase in negative

CRM!
Sloothaak DA, et al., Dutch Surgical Colorectal Audit. Br J Surg. 2013;100(7):933-9. © 2013 British

Journal of Surgery Society Ltd.  Published by John Wiley & Sons Ltd



HYPOTHESIS



TUMOUR RESPONSE –PCR

Cohort 1 (60)

SG1
Cohort 2 (67)

SG2
Cohort 3 (67)

SG3
Cohort 4 (65)

SG3

pCR 11 (18%) 17 (25%) 20 (30%) 25 (38%)

Post CRT

Chemo
None

2 cycles
FOLFOX

4 cycles
FOLFOX

6 cycles
FOLFOX

Interval to

surgery
8 weeks 11 weeks 15 weeks 19 weeks

N0/N+ 75%/25% 75%/25% ? ?

Garcia-Aguilar J, et al., The Lancet Oncology 2015;

16(8): 957-966



TOXICITY/COMPLIANCE

Cohort 1 (60)

SG1
Cohort 2 (67)

SG2
Cohort 3 (67)

SG3
Cohort 4 (65)

SG3

Post CRT

Chemo
None 2 cycles FOLFOX

4 cycles
FOLFOX

6 cycles
FOLFOX

Interval to

surgery
8 weeks 11 weeks 15 weeks 19 weeks

Treatment

interruptions
7% 35% 40%

Dose

reductions
2% 13% 35%

Garcia-Aguilar J, et al., The Lancet Oncology 2015;

16(8): 957-966



TOXICITY/COMPLIANCE

Cohort 1 (60)

SG1
Cohort 2 (67)

SG2
Cohort 3 (67)

SG3
Cohort 4 (65)

SG3

Post CRT

Chemo
None

2 cycles
FOLFOX

4 cycles
FOLFOX

6 cycles
FOLFOX

Interval to

surgery
8 weeks 11 weeks 15 weeks 19 weeks

Pelvic Fibrosis

(1-10)
2.4 3.4 4.4

3.9

p=0.0001

Technical

difficulty (1-10)
4.6 4.9 5.1 4.8 (p=0.8)

Garcia-Aguilar J, et al., The Lancet Oncology 2015;

16(8): 957-966









Meta analysis of Perioperative mortality

All studies

Subgroup  

analysis of  

studies with  

radiation dose  

of >5Gy/fr



OS

LRFS



Cochrane Database of Systematic Reviews 2013, Issue 2. Art. No.: CD006041. DOI: 10.1002/14651858.CD006041.pub3.



Local Recurrence at 5yrs



5-ys OS

5-ys DFS



Toxicity

Sphincter  

preservation



Post op morbidity

Anastomotic leak



30-day mortality

pCR





1-yr OS

2-yr OS

3-yr OS

4 yr OS

5 yr OS

https://www.tandfonline.com/doi/full/10.1080/0163 

5581.2017.1374418?scroll=top&needAccess=true

http://www.tandfonline.com/doi/full/10.1080/0163


Death rate

Recurrence rate

Complications

Distant metastasis



Optimal Interval to
Surgery After
Neoadjuvant

Chemoradiother
apy in  Rectal 

Cancer: A 
Systematic 
Review and

Meta-analysis

Donglin Du, Zhourong Su, Dan Wang, Wenwen Liu, Zhengqiang Wei

Clinical Colorectal Cancer

Volume 17, Issue 1, Pages 13-24 (March 2018)
DOI: 10.1016/j.clcc.2017.10.012



pCR with interval to surgery < vs > 8 weeks

pCR was significantly higher with nCRT Sx interval of > 8 weeks



OS DFS



Local recurrence pCR



Operative time Post op Complications





pCR



5-yr LR

5-yr DM

5-yr RFS

5-yr OS







SO WHAT ARE THE
INDICATIONS FOR SCPRT/

CRT



To reduce the risk of local recurrence

To compensate for inexperienced surgeon

If the surgeon finds other

that an R0

reasons for which he is not convinced

resection can be achieved

To treat lateral pelvic lymph nodes

Anatomy and vasculature are well preserved

To help to achieve sphincter sparing?

Frail, aged or unsuitable for radical surgery because co-morbidity

RESECTABLE CANCERS



Clinical Practice points
• Pre-op RT significantly reduces local recurrence

• Pre-op CRT results in higher rates of pCR compared to RT alone

• CRT is associated with higher toxicity c/w RTalone

• Pre-op RTis associated with better local control compared to post op RT

• pCRrates are higher when interval from CRTto Sx is more than 8 weeks

• Longer interval to surgery did not compromise outcomes and was not

associated with difference in toxicityrates

• Hypofractionation with doses >5Gy appears to increase perioperative mortality

and post op morbidity in some reports

No benefit of CRT over SCPRT was seen based on long term HRQL, acute toxicity, local      

control and survival

Sometimes wait and watch can be offered to few patients after good response to CRT






