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Outline and Objectives

1. Pelvic Radiation Toxicity

2. SCRT vs LCRT

3. MRI defined risk stratification

4. RT technique, volume and the future
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The Role of Modern CRC 
Radiotherapy?



Patient Preferences & Surgical Shared Decision Making
• Surgery associated with negative function and quality of life effects

• Low anterior resection syndrome, rectal urgency predominates
• Risk of overtreatment of some patients
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Cure as important as 
ostomy/continence?

1. No Permanent Stoma
2. Cancer Cure
3. No Complications
4. No stoma/ostomy
5. Bowel habits and continence

Wrenn DCR 2018



Patient Preferences &  Pelvic RT
Pelvic Radiation Therapy associated with negative bowel/sexual/bladder side effects

Age of the patient?  What is their life situation and their goals?
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Fertility plans?

Menopausal status?

Sexual health at 
baseline



7Affleck A, Ann Gastroenterol 2022; 35(3):  226-233

PROSPECT

OPRA

2022 2023

PP
Preop SCRT improves LR 
and Survival, Swedish 
Trial

Preop CRT superior to 
Postop CRT for LRC, 
German Trial

Preop SCRT + 
TME improves LR, 
Dutch Trial

SCRT LCRT

SCRT
LCRT

LCRT

LCRT

Treatment Landscape Evolution to TNT:  From Postop to Preop to TNT



Pre-TNT lessons: SCRT vs LCRT
Preoperative SCRT surgery 1-week later vs LCRT surgery 4-6 weeks no significant differences in:

  Rates of LRR, DFS, OS ………..but 25-30% risk of distant mets by year 5

SCRT with delayed surgery is associated with better pCR and less complications then SCRT immediate surgery

LCRT better for distal tumors? 

 No, meta-analysis does not support LCRT with better local control for distal tumors < 5cm from anus

       Socha J, Int J Radiat Oncol Biol Phys 2020; 108(5):  1257-64

Preoperative SCRT vs LCRT has similar HRQOL, sexual and anorectal function, late toxicity, & surg complications
       Pietrak L, Radiothera Oncol 2007; 84:  217-225
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Polish Trial long term results, Bujko K, Br J Surg 2006; 93:  1215-1223
 TROG 01.04 trial:  Ngan S, J Clin Oncol 2012; 30:  3827-3833

Stockholm III: Erlandsson J, Lancet Oncol 2017; 18:  336-46 and 
Erlandsson J, Radiother Oncol 2019; 135:  178-86
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Radiation Proctitis & Stricture

Dohm A, ASCO Educational Book 2021
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Female Sexual Health

Vaginal Stenosis

Use of vaginal dilators for at least 1 year post rx:

82% of women achieved pre-treatment size

Law E, Radiother Oncol 2015; 116(1):  149-55

ASCO Educational Book 2021



Male Sexual Health
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Efficacy of Udenafil 
after ED post TME

Park, S, Surgery 2015; 157(1):  64-71

IIEF

SEP

PDE-5i sig 
better at 3 
mos

Dohm, ASCO Ed Book 2021



Where We Started 20 Years Ago Pre-MRI Staging…
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Sauer R, NEJM 2004; 35:  1731-40

German Rectal Trial



MRI Era:  Importance of CRM (MERCURY) for risk
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Evaluated CRM in n=374 on high quality pelvic MRI
5 yr OS:  62.2% CRM- vs 42.2% CRM+ P<0.01
5 yr DFS:  67.2% CRM- vs 47.3% CRM +, P<0.05
5 yr LR:  7.1% CRM- vs 20% CRM+

MRI involved CRM was the only preop parameter 
independently associated with OS, DFS, LR on MVA5 year MERCURY:  Taylor F, JCO 2014; 32:  34-43



MERCURY II:  Beyond CRM to Low Rectal Plane

• Prospective multicenter trial to validate MRI staging for tumors (<6 cm AV)
• Assessment of the tumor-mesorectal fascia relationship (pCRM) and low rectal plane (mrLRP)

• At surgery, patients with no MRI risk factors had a pCRM positive rate 2%

• Tumors <4 cm from anal verge AND unsafe mrLRP had a pCRM rate 13%
• + anterior tumor pCRM 13%  29%

• MRI risk factors on MVA: 
1. “unsafe” Low Resection Plane (OR 3.5)
2. EMVI (OR 3.8)
3. Tumor <4 cm from anal verge (OR 3.4)
4. Anterior tumor (OR 2.0)

14Battersby NJ, Ann of Surg, 2016; 263(4):  751-60



QuickSilver – Phase II

Prospective, non randomized phase II in HVC across Canada

 MRI criteria for “Good Prognosis” for primary surgery

• MRF >1 mm, T2-3 <5 mm invasion; absent or equivocal EMVI; allow N0-2

• NO planned APR allowed – (No distal rectal)

82 patients enrolled; 65% mid-rectal, 63% cN0

Results:

1. Quality of TME complete or near complete in 98%

2. Pathologic 91% were T2 or greater, 29% pN+

3. Positive CRM rate 5%

4. 30% adjuvant treatment (with 6 patients adj CRT)

5. 88% avoided any RT 15

Kennedy, JAMA Onc, 2019; 5:  961-66



OCUM Trial
254 patients underwent TME alone (59.3%)

174 underwent nCRT & TME (40.7%)

3-year LR:  1.3%

5-year LR:   2.7%
No 
difference

nCRT TME P value

3-year DM 17.3% 8.9%

5-year DM 24.9% 14.4% P=.005

3-year DFS 76.7% 84.9%

5-year DFS 66.7% 76.0% P=.016

Ruppert R, Br J Surg 2018; 105(11): 1519-29; Kreis M, Ann Surg Onc 2020; 27: 417-27



NCCN:  TNT is the SOC but no risk categorization
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When and If RT:   Add Sx & Risk to SDM

How symptomatic is the patient and what is their risk of obstructing?

Will RT associated edema worsen obstruction?   (avoid diversion?)

How do we think about their risk for systemic and local recurrence?
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MRI Risk Stratification Schema

19Bhutiani N, Cancer 2022;128:  2064-2072Lambregts, D, Rectal Cancer MR Staging 3.0
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Low Risk

Bhutiani N, Cancer 2022;128:  2064-2072

Lambregts, D, Rectal Cancer MR 
Staging 3.0



What about SCRT for NOM and toxicity?

25Gy/5 fractions to the pelvis, single arm Wash U

  then FOLFOX x 8 

 or CAPEOX x 5

If cCR, surveillance protocol

Stage 1:  21%; Stage 2:  32%; stage 3:  47%

1-year cCR:  68%

Patients with cCR had improved DFS, DMFS, and OS

Anorectal function at 1 year same as baseline 21

Kim H, Clinical Colorectal Cancer 2021;20 (3):  e185-193

Late Toxicity Studies after SCRT TNT

RAPIDO:   At 3 years post surgery, no 
difference in HRQL, bowel function 
or more grade 3+ toxicity compared 
with long course

Dijkstra E, Radioth & Oncol 2022; 171:  69-76

Not significant data yet for long term 
bowel function in a NOM approach 
using SCRT first
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Intermediate risk: Prefer to avoid RT

Bhutiani N, Cancer 2022;128:  2064-2072

PROSPECT:  Schrag D, NEJM 2023: 389:  322-34

PROSPECT included T2N+, T3N-, T3N+ sphincter preserving 
candidates
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Intermediate risk:  Prefer to avoid TME

Pick the Winner trial, Fokas E 
JCO 2019; 37:  3212-22; 25% pCR with consolidation chemo vs 17% 
with induction

LCRT TN TNT chemotherapy         Re-eval            if ccR                NOM 
Re-
eval

TIMING trial  pCR 38% with LCRT then 8 cycles: Garcia 
Aguilar, Lancet Oncol 2015; 16:  957-66

NOM in 
>50%

cT3-4 N0, any 
N

Garcia Aguilar ASCO 2020Support from TME trials LCRT first:

Support from 
OPRA
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High Risk

Bhutiani N, Cancer 2022;128:  2064-2072

Triplet 
chemo

***



RAPIDO – 5-year update***

• HIGH RISK PATIENT POPULATION:  cT4a/b, N2, EMVI+, MRF+, Involved lateral nodes

• Short course radiation + CHT TNT associated with WORSE:
• Overall cohort:  Higher locoregional failure 12% vs 8 but (p=0.07) 
• Subset with R0& R1:  Higher locoregional recurrence 10% vs 6%,  (p=0.027) with higher breached 

mesorectum 21% vs 4%, P=0.048

• However:
• OS after LRF was comparable (HR 0.76, p=0.3)
• Reduction in disease-related treatment failure 34%  28% and distant metastasis 30%  23%
• pCR rate improved 14%  28%

25Dijkstra E, Ann Surg 2023:  278(4):  e766-772
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How can we       toxicity?
Prone Bellyboard Technique Supine, multiple beams

Standard SCRT 25 Gy in 5 fractions of 500 cGY; 
Standard LCRT 45 Gy to the pelvis + 5.4 Gy boost in 28 fractions of 180 cGy; 

Consider boost to 54 Gy if goal is non-operative



Radiation Technique:  Minimize Small Bowel

27






Spare Small Bowel:  Empty vs. Full Bladder
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Technique: 3D is the SOC unless T4 or Postop, then IMRT

293Dimensional conformal radiation therapy vs Intensity Modulated Radiation Therapy



Future: Irradiate less with TMI via EBRT?
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Pares O, Dis Colon Rectum 2016; 59:  1222-26

Lessons from OR: 
Intramural spread 
beyond visible 
margin is rare; 
1cm or less is 
acceptable

All the side effects 
of pre-op RT come 
from RT to the 
surrounding 
tissues

Can we spare the 
anal canal, nerves? 
and more small 
bowel by 
decreasing 
superior border to 
S2-3?



Future: Irradiate Less with Endorectal Brachytherapy?

Vuong TE, J Contemp Brachy 2015; 7:  183-88; Stewart A, Clin Trans Rad Onc 2022; 33:  15-22



Conclusions
•  Explore patient preferences and goals

•  High quality MRI improves risk stratification

•  SCRT vs LCRT no differences pre –TNT; SCRT RAPIDO associated with increased LF

• Few data on long term outcomes with SCRT TNT for NOM; for LCRT, data stronger for consolidation 
chemotherapy following starting with LCRT

• Patients with low and intermediate risk cancers may be candidates to avoid pelvic RT

• Future RT strategies needed to decrease late effects!!!
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