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Cancer of the Mesorectum

Heald, Husband and Ryall, BJS, 1982
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Local Recurrence without TME

Local 
Recurrence (%)

nAuthor

21248Tonak et al 1982

181988Philips et al 1984

16329Heiman et al 1986

19109Vlasak et al 1989

13, 8347, 337Holm et al 1994

19, 475, 69Marsh et al 1995

24557
Swedish Trial 

1996

9, 19553, 211Arbman et al 1996
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Local Recurrence with TME

Isolated local recurrence 
(%)

+/-
adjuvant therapynAuthor, year

3.5–135Heald, 1988

5–135MacFarlane, 1993

7.3–246Enker, 1995

6.2–306Moriya, 1995

6–230Arbman, 1996

4+118Bjekeset, 1996

0–103Aitken, 1996

4+/-122Hill, 1998

9–79Merchant, 1999

6.1+/-292Nissan, 2001

9+/-661Kapiteijn, 2002

4.4+/-270Law, 2002
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Thin-Section MRI for Rectal Cancer

The potential CRM can be demonstrated on the preoperative MRI

Highly correlated with the histological specimen

Brown et al. Radiology 1999

Brown et al. Br J Surg 2003
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p-value
MRI-Clear CRM 

(%)
MRI-Involved 

CRM (%)

<0.0162.242.2
5-year Overall 

Survival

<0.056.047.3
5-year Disease-

Free Survival

<0.0017.120.0Local Recurrence

Multivariate analysis: MRI-involved CRM was the only significant 
parameter for OS, DFS and LR
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Quality of TME

Incomplete TME Complete TME
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Quality of TME – CLASSIC Study

Irregular mesorectum 
with defects >1cm2 or 
incision down to the 
muscularis propria, 
little bulk of 
mesorectum and little 
clearance anteriorly

Near-Complete

Moderate bulk of 
mesorectum but 
some irregularity, 
moderate coning 
distally may be 
present

Complete

Good bulk of 
mesorectum, smooth 
surface, good 
clearance anteriorly, 
no defects in 
mesorectum

The CLASSIC Trial – Jayne et al. J Clin Oncol. 2007

Incomplete
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• Surgeon vs. pathologist evaluation of TME plane in 1152 specimens

• Concordance in 827 (86.4%) cases 

• When assessed by pathologists incomplete TME correlated with higher local recurrence and lower 

OS

• When assessed by surgeons the TME plane failed to demonstrate significance
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Hazard ratioP-valueSurgery Alone
Radiotherapy

+ Surgery
Local recurrence 

2 years 3.42<0.001  8.2%2.4%
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Surgeon Related Factors: Surgeon Volume
RecurrencePost-OP

Mortality
MorbidityPatients

(n)

↓↓-922Bokey, 1997

↓-↓683Porter, 1998

-↓-5739Harmon, 1999

↓--1121Hermanek, 1999

-↓↓48528Callahan, 2003

↓↓↓5173Smith, 2003

-↓↓738Hao Wang, 2009

↓↓↓8219Borowski, 2010

↓↓n/a65726Archampong, 2012

-↓↓1028Hohenberger, 2013
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• Nationwide Inpatient Sample

• 20% stratified random sample of U.S. inpatients

• 1988-2003

• Increase in sphincter-preservation rate from 26.9% in 1988 to 

48.3% in 2003

• Rate flat after 1999

• Elderly, male, black, Medicaid, low-income zip code predicted 

colostomy

• “Most radical resections for rectal cancer in U.S. hospitals result in 

a colostomy”

25,121 (60.3%) 
colostomy

16,510 (39.7%) 
sphincter-sparing 

41,631 pts with radical proctectomy
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• Hospital discharge data from 21 states with county-level place of residence information (2002-04)

• 20,000 proctectomies

• 50% of cases non-restorative (APR)

• Only 20% of counties with colostomy rate <40%

Agency for Healthcare Research and Quality
Office of Statewide Health Planning and Development Calif.

All Counties (%)County Totals
Colostomy 

(%)

2.2110-20

17.88721-40

54.426641-60

21.910761-80

3.71881-100

100489All
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• 11 states’ hospital discharge data 2003-2004

• >7500 proctectomies by 2600 surgeons

• 40% of surgeons performed ONLY non-restorative procedures (APR) for their rectal cancer 

patients!

- higher mortality rates (2x) and longer lengths of stay (2 days)

• “Restorative” (LAR) surgeons were specialized by virtue of more pelvic pouch and anorectal 

procedures

© American College of Surgeons 2024. Content may not be reproduced or repurposed without the written permission of the American College of Surgeons. 

Colostomy Rates

Colostomy Rate
Tumor distance
from anal verge

CountrynYear(s)Source

38%<12 cmNorway2,1361993-1999
Norwegian Rectal C

ancer Project

32%<15 cmNetherlands/Sweden1,8051996-1999Dutch Trial

35%<15 cmUK/Canada/NZ/SAF1,3501998-2005MRC CRO-7

25%<16 cmGermany7991994-2002German Trial

33%<12 cmAustralia/New Zealand3232001-2006Trans-Tasman

50%rectumUSA19,9122002-2004
AHRQ and OSHPD 

(CA)

Ricciardi et al. Dis Colon Rectum 2011
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(+)ve CRM Rates: US vs. Europe

CRO-7 (U.K.)PolishDutchGermanLyon 96-02NCDB (U.S.)

11%
12.9%/
4.4%

10%3.5%3%17%Overall

--8%--13%LAR

--12%--21%APR
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• Rectal Cancer cases between 1974-1995 
in Uppsala, Sweden

• In 1980 limited to colorectal unit

• Local Recurrence decreased from 47% to 
13%

• Increase seen in cancer-specific survival

Centralized rectal cancer treatment
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• Comparison of long-term outcomes for Rectal 

Cancer patients before and after 

implementation of specialized colorectal unit

• Resulted in improved 5- and 10-yr OS from 

52% and 40% to 76% and 49% (p=0.003)
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• Analysis of long-term survival in 10,632 Rectal 

cancer patients before and after establishing the 

Danish Colorectal Cancer Group

• Improved 5-yr Relative and Overall survival
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Overall SurvivalLocal Recurrence
Permanent stoma 

rateTME adherence
YearCountry

+-+-+-+-

73%60%6%12%----------92%78%2002Norway

65%56%916----------31%33%2010Netherlands 

62%38%3.5%8%18%38%----------2010Sweden

51%37%------------------------------2010Denmark

88%-----5%-------------------------2013Spain

77%56%------------------------------2015Belgium

Impact of Centers of Excellence in Europe
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Patient

Medical 
oncology

Radiation 
oncology

Other

Surgeon

Radiologist

Pathologist
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Comparison of data elements recorded between free text and synoptic reports

P-valueSynoptic Report (n=50)Free Text (n=50)Data Element Recorded

0.021850 (100%)45 (90%)Relationship to the anterior peritoneal reflection

0.000250 (100%)38 (76%)Intactness of mesorectum

0.000250 (100%)38 (76%)Distance of tumor to the non-peritonealized CRM
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• Rectal cancer operative reports from Jun Dec 2018 from 10 Michigan hospitals 

• 100 operative reports reviewed 

• 62 (56%) reports used a synoptic template, 48 (44%) did not 

• Using a synoptic template significantly improved documentation

• Synoptic reports contained 92% of required elements vs. 39% for narrative reports 
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• 37 surgeons – 14 institutions submitted pre-implementation operative reports (n=180)

• 32/37 surgeons submitted post implementation reports (n=118) 

Pre-implementation: 

- Tumor location

- Type of reconstruction

- Distal margins 

Reported in <50% 

Post-implementation: 

- All items

Reported in ≥89% 
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• National Cancer Data Base 2006-2011

• Stage II-III Rectal cancer: 30,994 pts

• Significant variations in the use of neoadjuvant treatment by cancer center type, geographical 

location, hospital volume, age, sex, race, primary payer, urban/rural, co-morbidity, stage

• Vast majority of patients treated in low (1-10/year) and intermediate (10-30/year) volume centers 

23,808 vs 6,466 in high volume centers (>30/year)

• Highest adherence observed in high volume centers 78% vs 69% p<0.001

Need for A Rectal Cancer National Accreditation Program
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• Stage I-III Rectal cancer

• Rate of positive CRM (<1mm) by patient demographics, tumor characteristics, and treatment

• 16,619: 2,859 positive CRM (17.%)

• T3/4, High grade, LVI, Neural invasion all independently associated

• Middle Atlantic (13.5%) vs West-South-Central-Pacific (18.9%) p<0.001

• Neoadjuvant chemoradiation not associated with CRM status

Need for A Rectal Cancer National Accreditation Program

© American College of Surgeons 2024. Content may not be reproduced or repurposed without the written permission of the American College of Surgeons. 
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• All rectal cancer cases presented at CRC-MDC 

• July 2015 –June 2016

• 408 rectal cancer cases, survey responses: 371 (91%) 

• Documented change in plan as a result of the CRC-MDC discussion in 97/371 (26%)

Changes in management: 

- Change in therapy 

- Change in therapy sequence

Recommendation of additional evaluation  36 cases

76 cases

Changes in 23%, 28% and 26% of cases 

presented by surgeons with <10, 10-20 

and >20 years of experience 
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NAPRC Constituent Societies

SAGES
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• 2011 – 2014 NCDB queried for non-metastatic rectal cancer

• NAPRC performance measures included: 

• Negative proximal, distal and 

circumferential margins 

• 12 lymph nodes harvested during 

resection

• NAPRC process measures evaluated included: 

• Clinical staging completion 

• Treatment starting fewer than 60 days 

from diagnosis 

• CEA level drawn before treatment 

• Tumor regressions grading 

• Margin assessment 

© American College of Surgeons 2024. Content may not be reproduced or repurposed without the written permission of the American College of Surgeons. Brady et al. JACS 2018
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• 1315 CoC accredited hospitals

• 38 (2.9%) met proposed thresholds for all 5 NAPRC process standards

• 220 (16.7%) met the threshold on 4 standards

• Low-adherence hospitals were more likely to care for black and Hispanic patients (17.2% vs 10.1%; 

p<0.001)

• High-volume hospitals had better 5-year survival outcomes than low-volume hospitals (hazard 

ratio, 0.99; 95% CI, 0.99-1.00; P < .001)

• No significant survival difference by hospital process standard adherence

© American College of Surgeons 2024. Content may not be reproduced or repurposed without the written permission of the American College of Surgeons. 
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Total Rectal Cancer Cases (2010-2014); 
N=113,935

Limited to patients with non-metastatic 
disease; N=96,485

Limited to patients undergoing curative 
proctectomy; N=55,939

Limited to patients with histologic 
adenocarcinoma, mucinous adenocarcinoma 

or signet ring cell; N=48,669

Final Cohort; N=48,669

• Data collection between 2010 – 2014

• Included measure: 

o Clinical staging completion 

o Treatment starting <60 days from diagnosis 

o CEA level drawn prior to treatment 

o TRG 

o Margin assessment

© American College of Surgeons 2024. Content may not be reproduced or repurposed without the written permission of the American College of Surgeons. 
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Compliance with NAPRC standards could save approx. 300 lives annually in 

the US

• All process measure were completed in 23.6% of patients 

• Completion of all process measures > decreased mortality (HR 

0.88, OR 0.82-0.94, p<0.001)

• If adoption of NAPRC process measures leads to improved 

performance 

o Survival rates for US rectal cancer likely to increase 
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• Retrospective review - 133 Rectal adenocarcinoma patients

• Compliance to the NAPRC standards compared

• 88 (68%) – Pre-rectal tumor board, 42 (32%) – rectal tumor board

• All patients in rectal tumor board cohort met all criteria 

• Clinical service compliance improved in the rectal tumor board cohort for 13 metrics

• 10 were statistically significant 

MDT Rectal cancer tumor boards  improved compliance with recommended care by NAPRC 

Patients discussed at a rectal cancer tumor board were more likely to receive appropriate staging, 

coordinated care and have better clinical documentation
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• An electronic survey was distributed to 85 rectal cancer programs that had already achieved 

(22) or were interested (63) in pursuing NAPRC accreditation

• 40 Qs: Likert scale, MCQs, open-ended Qs 

• Mixed methods study – quantitative and qualitative 

• Responses from 14 accredited and 41 interested programs

‘improved quality and culture of rectal cancer care’ 

‘enhanced program organization and coordination’

‘challenges our program to provide optimal, high-

quality care’

Most frequently cited barrier: cost and lack of 

personnel 
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• The survey found significant perceived value of NAPRC accreditation

• Adhering to standards and an MDT approach to rectal cancer care are critical 

components of high-quality care rectal cancer program
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• Retrospective observational study of Medicare beneficiaries

o 65 to 99 with rectal cancer who underwent proctectomy from 2017 to 

2020

• Primary outcome: Mortality (in-hospital, 30-day and 1-year) and 30-day 

complications, readmissions and reoperations 
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NAPRC-accredited hospitals have lower risk-adjusted morbidity and mortality for major 

rectal cancer surgery 

Although NAPRC standards address variability in practice, without directly addressing 

surgical safety, findings suggest that NAPRC-accredited hospitals may provide higher 

quality surgical care
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• 353 Rectal cancer patients 2016 to 2023

• Retrospectively reviewed for compliance: NAPRC (207) vs. pre-selected patient care 

standards (146)

• Pre-treatment standards: Post-NAPRC significantly higher compliance vs. pre-NAPRC

• MRI (p=0.015), CT (p<0.001), CEA level (p<0.001)

• Post-operative standards: Post-NAPRC significantly higher compliance vs. pre-NAPRC

• No significant differences: confirming a tissue diagnosis, starting treatment within 60-days, completing 

surgical pathology report
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Pre-NAPRC: 
2/7 standards were met

Post-NAPRC: 
6/7 standards were met

A single institution's adoption of NAPRC standards improved compliance with multiple 

rectal cancer care standards, achieving near-complete accreditation level compliance 

within 2 years
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