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History of Refining  Total Mesorectal Excision

Techniques  For Rectal Cancer Patients 
• Pioneered by Richard Heald at 

Basingstoke District Hospital in UK in 
1978

• Postulated that leaving 
mesorectum at time of surgery 
leads to local recurrence

• Advocated meticulous sharp 
excision of mesorectum without 
disruption of fascia propria

• Data verified by an independent 
review by another surgeon who 
reviewed data in Lancet in 1992

• Local recurrence: 4%
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MacFarlane JK, et al. Lancet 1993; 341:457-460.



What do Patients Hope For?

• Cure

• Minimal pain

• Rapid recovery

• Avoidance of stoma

• Reasonable intestinal function

• Resonable bladder and sexual 

function 

• Dignity

• Being whole



Advances in Medical and Radiation 

Oncology Allow for Improvements 

Greater rate of sphincter 

preservation in group pre-

operatively felt to need APR



Avoidance of Abdominoperineal Resection Except 

for Late Stage Tumors  



APRs  Reserved For Low Tumors 

Involving External Sphincter Complex

“Most Controversial

Segment of the 

Large Intestine”

Claude Dixon, MD

Ann Surg. 1948; 128(3):425-42.

Reproduced from Bordeianou, et al. J Gastr Surg 2015; 18:1358-1372



Options for the Super Low 

Tumors:

• Inter-sphincteric resection with colo-anal 

anastomosis (ISR)

• Transanal TME (TATME)

• Laparoscopic Surgery

• Robotic Surgery
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MRI Assessment of Intersphincteric Plane is Key
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Is it Oncologically Safe?

• N=92 patients

• Tumor 3 cm form anal verge (1.5-4.5)

• All underwent ISR

• R0 resection: 89%

• Positive distal resection

margin: 2% 

• Positive radial circumferential margin: 
11% (vs. 17% in Dutch RCT)

• 5 yr local recurrence: 2% (vs. 4% in 
Dutch RCT)

• 5yr survival : 81%

Rullier, et al. Ann Surg 2005; 241:465-469



Oncologic Outcomes better than 

APR

Weiser, et al. Ann Surg 2009; 249:236-242



• 2125 patients underwent curative ISR 2005-2012 at 127 

institutions

• Total (402) , subtotal (559)  and partial  (1164) ISR was 

performed 

• Median follow up: 58 (1-129 months) 

• 5 year overall survival was 92.8% (stage 1), 89.3 %(II) and 

56.4% (III)

• 5 year cumulative local recurrence rate was 4.2%(T1), 8.5% 

(pT2), 18.1%(pT3), 36.6% (pT4) 



Functional Outcomes with ISR  Imperfect



Continence Not the Only Functional 

Outcome of Relevance

Low Anterior Resection Syndrome

1Bryant, Lunniss, Knowles et al. 

2012



LARS Score Developed a Decade Ago 



QOL Impacted For Life When 

LARS Present

• Impact lasts for decades

• More prevalent in females

• Worse in the elderly but 

can affect all ages

• Major cause of long term 

disability and disaffection 

• Associated with bladder 

and sexual dysfunction



• 81 patients

• 12 focus groups: preoperative, short term and long 

term postoperative 

• Incontinence, constipation, nocturia and sexual 

dysfunction after surgery  was ranked by patients 

to be of the  same level of perceived  severity as 

needing  admission to intensive care



Surgeons as Listeners, 

Advisors and Clinicians



First Step: Prognostication of LARS Risks  

Within the Context of the Patient



POLARS
Helps Predict LARS



Next Step: Modification  of LARS Risks  Within 

the Context of the  Surgical Technique 



Christensen P, et al.Colorectal Dis. 2021;23:461–475

• Multiple treatments exist

➢ LARS score  insensitive to change

despite patients telling us that they 

are improving with interventions 

➢ Domains are missed

➢ Lack of measurement hinders 

research on effective treatments



Study Design

3 expert panels

5 regions

3 languages

Online 

Delphi 

Survey International 

Consensus 

Meeting

Regional Patient 

Consultation 

Meetings

Can Measurement of LARS be Improved to Allow for More 

Sensitivity to Change? Time to Get Back to the Patients







Symptoms

Emptying 
difficulties

Urgency

Incontinence

Soiling
Repeated painful 
stools

Altered stool 
consistency

Variable, 
unpredictable bowel 
function

Increased stool 
frequency

Consequences

Strategies and 
compromises

Dissatisfaction 
with bowels

Preoccupation with 
bowel function

Social and daily 
activities

Relationships and 
intimacy

Mental and 
emotional 
wellbeing

Roles, 
commitments and 
responsibilities

Impact on:

Toilet 
dependence



From Ruler to Laser Ruler 

Through Patient Engagement 
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taTME?

Does Nerve Sparing During Ultralow Dissection

With Transanal Assistance Make a Difference?
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Does LARS Improve  with Better Visualization and Surgeon 

Dexterity with Robotic Assistance?  



Can We Use Artificial Intelligence to Guide Surgeons 

Around Critical Structures ? Research from the MGH 

Surgical AI and Innovation Laboratory

Daniela Rus,

Head of IAI at MIT

Oz Meireles,

Surgical Director of SAIL  at MGH



AI and Computer Vision Guided Surgery: 
Gallbladder Dissection : Surgical GPS

10.1097/SLA.0000000000004594



Crowdsourcing  of Surgical Videos: OR Blackbox



AI and Computer Vision Guided Surgery: 
Total Mesorectal Excision GPS



Crowdsourcing of Parallel Collection of Patient - Relevant 

Surgical Endpoints at 3,6,12 months and beyond



Cell Phone Apps for Patient Education 

and Data Collection

This is unpublished data belonging to the Massachusetts General Hospital, and shall not be reproduced, shared, distributed, or otherwise made public without their explicit written consent.



Patient Surveys

This is unpublished data belonging to the Massachusetts General Hospital, and shall not be reproduced, shared, distributed, or otherwise made public without their explicit written consent.



Leak

?

Measuring and Improving Patient 

Relevant Outcomes



Conclusions

• Continues innovation in rectal cancer care and rectal cancer surgery continues

• Similar innovation occurs in other surgical  diseases 

• We are not getting to the point where wish for sphincter preservation is fulfillable in the 
majority of rectal cancer patients

– Independent of distance from anal verge

– As long as external sphincter is spared or cleared of disease with chemo and 
radiation

– With watch and wait entire organ is sometimes spared

• However, LARS after rectal cancer surgery in general and especially after ultra low  
sphincter sparing surgery is a major concern

– Patient counselling to expect LARS clinic is critical, but not enough

– High quality postoperative clinics to address LARS and other survivorship concerns 
are  an important  frontier in research, and a must

• Further innovation in surgery  techniques is  also possible 

• Most of this research will require massive data crowdsourcing through selfless, generous,   
painstaking data collection  :

– PROMs collection

– Surgical video collection in a HIPPA compliant repository



Mulțumesc


