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LARS?    
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LARS following rectal cancer resection

Introduction



✓ Definition & scoring of LARS

✓ Prevalence pre- and postop

✓ Perception of surgeons & nurses

✓ Risk factors & modifiers

✓ Prevention and therapy

Today’s presentation

Overview

LARS following rectal cancer resection

Introduction
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What is LARS?
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LARS following rectal cancer resection

Definition

«low anterior resection syndrome»



What is LARS?

5

LARS following rectal cancer resection

Definition

«low anterior resection syndrome»

No uniform definition exists.

However, there is a LARS score.

Prequisite: Patient must have

undergone a low anterior resection
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LARS following rectal cancer resection

Definition

Keane C et al, Colorect Dis 2017

Variety of symptoms recorded

- Fecal incontinece most widely reported

- Stool frequency & fragmentation

- Urgency – checking for location of nearby toilets

- Incomplete evacuation

- Diffficulty emptying

- Mucuous discharge

- Time needed to defacate ↑

- Other aspects of QOL frequently omitted

- Consensus definition required

Difficulty of defining LARS



The LARS score
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LARS following rectal cancer resection

Definition

Juul T et al, Ann Surg 2014

Symptom-based score

- Patient-recorded

- Incontinence, frequency, fragmentation, urgency

- Score 0 (no LARS) to 42 (max LARS)

- 0-20   = No LARS

- 21-29 = Minor LARS

- 30-42 = Major LARS



The LARS score
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LARS following rectal cancer resection

Definition

Juul T et al, Ann Surg 2014

Symptom-based score

- Patient-recorded

- Incontinence, frequency, fragmentation, urgency

- Score 0 (no LARS) to 42 (max LARS)

- 0-20   = No LARS

- 21-29 = Minor LARS

- 30-42 = Major LARS

Score-derived definition of LARS

«Combination of symptoms related to

disturbed defacation typically observed

in patients after low anterior resection. 

Symptoms typically include impaired

fecal continence, increased urgency, 

frequency and fragmentation of bowel

movements.» 



LARS score – International Validation
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LARS following rectal cancer resection

Definition

Juul T et al, Ann Surg 2014

Validation in 4 European patient populations

- Sweden, Spain, Germany, Denmark

- 801 patients included

- High correlation LARS - QoL

- Discrimination for radiotherapy, age, type of

surgery (PME vs TME)

- High reliability at retest



Surgeon- and nurse-estimated prevalence of LARS
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LARS following rectal cancer resection

Prevalence

What percentage of patients undergoing LAR suffers from LARS postoperatively?



Surgeon- and nurse-estimated prevalence of LARS
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Prevalence

Thomas G et al, Eur J Surg Oncol 2018

Dutch national survey of colorectal surgeons and nurses

- 242 HC professionals queried

- Estimated prevalence 20-40%

- Only 10% of surgeons use LARS screening tools preop

- Less than 50% ever use LARS scores

- Consensus that more counselling would be better
Truth



Prevalence of LARS
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Prevalence

Croese A et al, Int J Surg 2018

Meta-analysis

- 11 studies included, mostly Denmark

and United Kingdom

- Radiotherapy and tumor height as

most significant predictors

- Diverting ileostomy less significant

Overall prevalence of LARS = 65%



Prevalence of LARS

LARS following rectal cancer resection

Prevalence

What about pre-operative function?



LARS without rectal resection?
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LARS following rectal cancer resection

Prevalence

Juul T Ann Surg 2019

LARS in healthy individuals

- 15% of population has major LARS

- Age- and gender-dependent (Peak age 60-80)

- Therefore: LARS overestimated in studied on 

postop patients

- In some, LARS not necessarily ≠ QOL postop ↓



LARS without rectal resection?
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LARS following rectal cancer resection

Prevalence

Van Heinsbergen M et al. Colorect Dis 2019

Prevalence in healthy Dutch population

- 501 respondents to mail questionnaire

- Median age 68 vrs, 47% male

- Major LARS in 15% 

- Women with morge urgency (P=0.07) and incontinence

for flatus (P<0.001) and stool (P=0.063)

- Women with more LARS (OR 1.8, CI 1.1-3.0)

- Marital status no factor (!)



Risk factors for LARS
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LARS following rectal cancer resection

Pathophysiology

Jimenez-Gomez LM et al, Colorect Dis 2017

Cross-sectional study

- 186 patients with LAR

- Pt questionnaires

- Partial vs total mesorectal excision

- Diverting ileostomy (LARS ↑)

- Radiotherapy (pre- or postop)

- Chemotherapy (postop)



Chemoradiation
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Risk factors

Sung W et al, Ann Surg Onc 2019

Effect of neoadjuvant long-course CRT

- Post-hoc analysis of FOWARC RCT

- Neoadjuvant CRT vs Chemo alone

- Long-course neoadjuvant chemoradiation as

independent risk factor for postoperative bowel

function and QOL 

- Other factors: Height of anastomosis, diverting

ostomy



How to treat LARS?
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Therapy



19Dulskas A et al, Colorect Dis 2017

List of options

- Heterogenous options

- Insufficiently studied

- Not always accepted by pts

- Efficacy hard to predict

LARS following rectal cancer resection

Treatment

Treatment options



Preferred treatment (questionnaire)
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Treatment

Jimenez-Gomez LM et al, Int J Colorect Dis 2016

Expert surgeon questionnaire

- Nonspecific measures in 60%

- Advanced measures (irrigation/SNS): 1-4.5%

- Effective treatment modalities for advanced

LARS not utilized in >90%
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McCutchan GM et al, Colorect Dis 2017

Peristeen irrigation 30-45’ daily

- Well accepted by pts with advanced sx

- Decrease in LARS score following 6 months

- Improvements in St. Marks score

- «life changing», «I have my life back!»

- Decrease in urgency

- Timing of defecation ↑↑

LARS following rectal cancer resection

Treatment – transanal irrigation



22Rosen HR et al, BJS 2019

RCT, Irrigation vs supportive tx

- Diet, biofeedback, loperamide as control

- F/u 1wk, 1mo, 3mo

- Sig improvement after 1mo TAI

- 3 vs 7 BM/day

- LARS score improved

(16 vs 31 at 1mo, 9 vs 31 at 3mo)

- Prophylactic TAI highly effective!

LARS following rectal cancer resection

Treatment

Transanal irrigation



23Eftaiha SM et al, Colorect Dis 2017

Small clinical studies

- SNM not as first-line tx

- Effect on clustering & 

urgency most pronounced

- Less effective on 

incontinence

- Patient selection is crucial!

LARS following rectal cancer resection

Treatment

Sacral neuromodulation
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Huang Y et al, Colorect Dis 2019

Systematic review, meta-analysis

- Effective on CC fecal incontinence and LARS score

LARS following rectal cancer resection

Treatment

Sacral neuromodulation



25McKenna MP et al, DCR 2019

In pts with postop sx of LARS

- Start with LARS score

- Minor LARS – medical Tx

- Major LARS – 1. TAI / physio

2. SNM

3. Stoma

LARS following rectal cancer resection

Treatment

Evaluation and treatment algorithm



26Martellucci J et al, DCR 2016

For major LARS

- Transanal irrigation daily

- SNM after 1 year of TAI

- If no improvement with TAI and

SNM – stoma after 2 years

LARS following rectal cancer resection

Treatment

Treatment algorithm



27Von der Heijden JAG et al, DCR 2019

Multimodal guidance & screening

- 243 patients

- Comparison before and after 

implementation of guidance program

- Structured screening, evaluation of

treatment options and monitoring of effect

- LAR, but also sigmoid resections included

LARS following rectal cancer resection

Treatment

Postoperative guidance



28Von der Heijden JAG et al, DCR 2019

Multimodal guidance & screening

- 243 patients

- Comparison before and after 

implementation of guidance program

- Structured screening, evaluation of

treatment options and monitoring of effect

- LAR, but also sigmoid resections included

LARS following rectal cancer resection

Treatment

Postoperative guidance

LARS score improved with protocol

But only in LAR not sigmoid resection



29Von der Heijden JAG et al, DCR 2019

LARS following rectal cancer resection

Treatment

Postoperative guidance

Age, low tumor height as risk factors for LARS

Protocol implementation with improvement of LARS



30Von der Heijden JAG et al, DCR 2019

LARS following rectal cancer resection

Treatment

Postoperative guidance

Small but significant improvements in varied QOL aspects

Dyspareunia, embarassment and flatulence with moderate 

improvements

Only significant variables shown
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Prevention

How can we prevent LARS?

LARS!



Identified risk factors for
the development of LARS

• Age No

• Height of transection No

• Use of diverting ostomy yes, but..

• Type of anastomosis yes

• Radiation yes

32

LARS following rectal cancer resection

Prevention

Modifiable yes/no

Effective & meaningful?



Type of anastomosis utilized
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Prevention

Jimenez-Gomez LM et al, Int J Colorect Dis 2016

Expert surgeon questionnaire

- 70-80% sphincter-sparing resections

- End-to-end anastomosis preferred in >60%
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Prevention

Type of anastomosis and LAR

End-to-end colorectal / coloanal

anastomosis are the most widely

used due to its simplicity and lower

length requirements.

Are there functional benefits when

using side-to-end or colonic J-

pouch-anal anastomoses?
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Prevention

Ribi K et al, Ann Surg Onc 2019
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Prevention

Ribi K et al, Ann Surg Onc 2019
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Prevention

Ribi K et al, Ann Surg Onc 2019

Comparison of 3 anastomotic techniques

- 336 patients

- TOI = composite endpoint of physical (PWB) 

and functional (FWB) well-being scores as well

as the colorectal cancer symptom score (CCS) 

- Differences at 6 months (colonic J better)

- No further differences at 12, 18 and 24 months

- Type of anastomosis has only short-term 

influences on functional outcome
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Prevention

Prevention through better surgery? Pelvic autonomic nerve-sparing LAR 

Pelvic autonomic nerve-sparing LAR – important for preservation of bladder and sexual function. Effects more

pronounced in male than female patients undergoing LAR. No proven effect on severity of LARS. 

(B) Inferior mesenteric plexus

around IMA         

(C) Hypogastric plexus overlying

the interiliac trigone

(D) Hypogastric nerves adhering

to the mesorectal fascia

Liang TJ et al, Ann Surg Onc 2008
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Prevention

Prevention of LARS through meaningful use of (neo-)adjuvant R(C)T

Consider individual risk of LARS and associated QOL ↓ in borderline indications for neoadjuvant RT.

Benson AB et al, NCCN Guidelines, Rectal Cancer, 2018 / S3 Leitlinie kolorektales Karzinom



Low anterior resection syndrome

• Remains ill-defined and inadequately studied

• LARS score to quantify symptoms (no / mild / major) simple and validated

• Preoperative assessment important (high rates of preoperative LARS!)

• Risk factors: ♀ Gender, TME, neoadjuvant CRT

• Early postoperative assessment to initiate therapy early

• Medical tx / biofeedback for mild LARS

• Major LARS – transanal irrigation and SNM

• Careful consideration of (neo-)adjuvant RT in borderline indications
40
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Conclusions
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