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Background

• Colo-rectal malignancies are one of the top 10 malignancies

• Worldwide trend: Increasing incidence

• Since 1990’s: standard treatment was CTRT followed by TME 
followed by Adj CT

Function:
• Electrolyte (Na, K, Cl) absorption
• Anaerobic bacteria processing
• Water absorption and mixed with mucus

• Final Stool storage & preparation

Lower/mid rectum: APR/TME with +/- stoma bag (permanent)

30% abandon Sx

Poor QoL treatment-
Stoma dependence after APR, LARS
Social
Sexual
GU

Organ preservation is feasible
Initially patient-driven 
Now the standard of care and widely adopted.



Background





Wait and watch/Non-operative Management is a standard treatment option

For Select Patients
Irrespective of Sx Fitness



Patient Selection

• T1-T4a
• Non Circumferential
• CCL<7 cm
• Upto 10 cm from AV?

• ?N0-1/2
• Lateral pelvic Lymph nodes

• EMVI status?
• Metastatic status

• Surveillance feasibility, patient 
compliance, local expertise, 
Teamwork

• Good Sphincter Tone

• Histology: 
• MDAC/WDAC 
• not signet or mucinous, 
• ? PDAC



pCR

18%

25%

30%

38%
With Time & more Chemotherapy, pCR is increasing





Contact X Ray: Papillon technique











MR-based Endorectal Brachytherapy

7 Gy PD to outer surface GTVBT

GTVBT </= 200% PD; =14 Gy/# 
wkly.

EQD2 (a/b = 10) Outer edge GTVBT Mucosa GTVBT

LCRT - BT 79.75 Gy 134 Gy

SCRT - BT 61 Gy 115.25 Gy



EQD2: 72.9 Gy
EBRT + BCT



Dose-response relationships for complete response (TRG1) (solid line, filled squares) and major response (TRG1-2) 
(dashed line, open squares) after preoperative chemoradiation therapy (CRT) for rectal cancer.in second graph,  
response curves for complete response (black line/triangles) and major response (grey line/triangles).

Ref: Appelt et al Red 2012
>100 Gy10 BED needed for >80% response 



Publication
Number  

patients

Planned 

NOM

NOM at 2 

years

EQD2   

[Gy]
Tumour boost T1-2 / T3-4

Dalton et al (2012) 49 Yes 12.2% 44.3 NA 8% / 92%

Perez et al (2012) 99 Yes 15.2% 53.1 EBRT 6% / 94%

Habr-Gama et al (2014) 183 Yes 12.6% 51.3 EBRT 17% / 83%

Appelt et al (2015) 51 Yes 58.7% 72.9 EBRT + brachy 53% / 47%

Li et al (2015) 900 No 3.2% 50.0 NA NA

Renehan et al (2016) 259 No 8.0% 44.3 NA NA

Vaccaro et al (2016) 204 No 9.8% 49.6 NA NA

Bujko et al (2017) 59 Yes 22.4% 40.7 NA 61% / 39%

Oh et al (2018) 1063 No 0.7% 49.1 NA 12% / 88%

Sposato et al (2018) 185 Yes 14.6% 49.6 NA NA

Garant et al (2019) 94 Yes 71.7% 91.7 Brachy 31% / 69%

Gerard et al (2019) 72 Yes 70.8% 161.3 Contact X-ray 60% / 40%

Park et al (2019) 2832 No 0.8% 49.6 NA NA

Rijkmans et al (2019) 33 Yes 54.7% 72 Brachy 57% / 43%

Yeom et al (2019) 1140 No 1.1% 49.6 NA NA



Dose-response curve 2-year local control with NOM

Ref: Appelt et al Red 2012



Dose-response curve 2-year local control with NOM

Ref: Appelt et al Red 2012



Size matters

Most relevant clinical predictor of cCR at Baseline 
• Tumour Volume 
• T length/CCL
• Circumferential extent 



Does Chemotherapy only provides COMFORTABLE time post CTRT
OR pre CTRT Cht leads to poor Clonal Selection



Assessment Observation

IWWD consensus guidelines

• Clinical complete response (cCR):  All criteria to be met: 

• Digital rectal examination (DRE) and recto-sigmoidoscopy: no palpable tumour material present, no 
residual tumour material or only a small residual erythematous ulcer or scar. 

• MRI: substantial downsizing with no observable residual tumour material, or residual fibrosis only (with the 
limited signal on diffusion weighted imaging), sometimes associated with residual wall thickening owing to 
edema, no suspicious lymph nodes. 

• Endoscopic biopsy: not mandatory to define cCR, biopsy should not be performed, especially if the DRE, 
sigmoidoscopy and MRI criteria for cCR are all fulfilled.  

• Near cCR (ncCR) - DRE and recto-sigmoidoscopy: the presence of small and smooth regular irregularities 
including residual ulcer, small mucosal nodules or minor mucosal abnormalities, with mild persistent erythema 
of the scar.  MRI: obvious downstaging with residual fibrosis but heterogeneous or irregular aspects and signal 
or regression of lymph nodes with no malignant enhancement features, but with a size of >5mm.  Endoscopic 
biopsy: not mandatory to define ncCR, if rest is fulfilled. 







Inclusion Criteria
• Rectal Adenoca: 
• cT2, cT3a, or T3b tumour

(cN0–cN1, <8 mm)
• up to 10 cm from anal verge, 
• < 5 cm in diameter, 
• < half circumference.

The primary outcome was the 

3-year organ preservation rate, 

without non-salvageable pelvic 

disease and without diversion 

stoma. 

Sample size:

20% in group A versus 40% in

group B, with (HR) of 0·56.

2-sided a 5%, B 7·5% (power

92·5%), 10% LTF, 236

after 146 patients

had been

randomly

assigned. The

recommendation

was to stop

recruitment to the

trial to publish an

interim report and

wait until 3 years

to publish results

of the trial as

planned in the







Results

• At median follow-up of 38·2 months 
(IQR 34·2–42·5); March 15, 2022,

• minimum follow-up of 2 years for 
every patient

• Primary Outcome: 3-year organ 
preservation rate

• 59% (95% CI 48–72) in group A 
• 81% (72–91) in group B 
• HR 0·36, 95% CI 0·19–0·70; p=0·0026



Results

• In patients with tumour dia >3 cm 
• 55% (95% CI 41–74) vs 68% (54–85) 

• HR 0·54, 95% CI 0·26–1·10; p=0·11

• In patients with tumour dia <3 cm
• 63% (95% CI 47–84) vs. 97% (91–100)
• HR 0·07, 95% CI 0·01–0·57; p=0·012



No non-salvageable local recurrence 

No local recurrences among patients who 
had total mesorectal excision

Four (21%) patients Refused surgery for their recurrences. 



Factors that might predict 3-year organ preservation

Factors tested: cT stage (2 vs 3a or 3b), age, sex, differentiation (moderately vs well), ECOG performance status (0 vs 1 or 2), cN class (N0 vs 
N1), distance from anal verge (<6 cm vs ≥6 cm), carcinoembryogenic antigen (<2·5 ng/mL vs ≥2·5 ng/mL), EBRT technique (three-
dimensional conformal vs intensity modulated radiotherapy), and contact position (knee-chest vs lithotomy).



Grade 2–3 early adverse event 51 patients (36%) during CTRT



Toxicity & Functional Outcomes

• TME – 30 days
• No deaths
• Median hospital stay was 9 days (IQR 6–14) 
• 7/39 had second operations 

• Local Excision: 
• Median hospital stay 2 days (IQR 1–3). 
• No major serious surgical complications were observed following local excision.

• No late adverse event of grade 3 or higher occurred. 

• The most common late side-effect was mild rectal bleeding (grade 1–2)
• Organ preserved: 102: Group B 63% vs 12%]; p<0·0001
• On Average appeared 6 months after treatment, increased in incidence between 1 

year and 2 years, and subsided after 3 years

• Bowel function Without TME (89)
• LARS score > 30 

• 21% Group A 

• 17% Group B (p=0·55)



At median follow-up was 61.1 months, 5-year local regrowth was 39% vs 17% in group B (P = 0.1). 

Organ preservation 56% versus B 79% (P = 0.004). 

The difference was more significant if tumours <3 cm, (93%).

Rectal bleeding (grade 1-2), which was the most prevalent toxicity during follow-up, disappeared most of the time after three years. Bowel 
function was not worsened by the CXB boost.



Opera, Opra, Star-Trec, German Rectal Cancer Study Group (CAO/ARO/AIO-16).



clinical stage II (T3-4, N0) or stage III (any T, N1-2) 

biopsyproven rectal adenocarcinoma

The primary end point was 

DFS, defined as the interval 

from random assignment to 

the first occurrence of 

locoregional failure, distant 

metastasis, a new invasive 

colorectal primary cancer, or 

death from any cause.

The trial was designed as two 
stand-alone phase II studies
with similar hypotheses.
we used pCR rates from
previous data, 20% for the INCT-
CRT group and 35% for
the CRT-CNCT group (Protocol)









3-yr TME-free survival was 41% (95% CI, 33 to 50) in the 
INCT-CRT group and 53% (95% CI, 45 to 62) in the CRT-CNCT 
group.

5-year TME-free survival was 39% (95% CI, 32 to 48) in the 
INCT-CRT group and 54% (95% CI, 46 to 62) in the CRT-CNCT 
group (P =.012). Of 81 patients with regrowth, 94% occurred 
within 2 years, and 99% occurred within
3 years.

41% (95% CI, 33 to 50)

53% (95% CI, 45 to 62) 





cT1–2N1–2 or cT3a–dN0/N1–2

rectal adenocarcinoma up to 12

cm from the anal verge

open-label, multicentre, 
single-arm, phase 2 trial 
conducted at four GRCSG 
centres

LCRT: 50·4Gy/28#, Concomitant

a. 5FU (250 mg/m²/day Cont. infusion D1-14 & D22-35

b. Oxaliplatin(50 mg/m²) D1,8,22,and29

Three cycles of consolidation FOLFOX Primary endpoint: Clinical complete response rate 

Simon’s optimal two-stage design was used. 

Non-promising if the cCR </=10% & promising if >/= 

20% or higher. 

First stage: 30 patients

Second stage: 89.

Type I error rate of 0·05 (one-sided), power of 80% 







To compare the effectiveness of two radiotherapy (RT) 

schedules in achieving organ preservation (OP)

mrT1-T3b ≤40mm in diameter N0, M0


