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Little is known about the pathophysiology of low anterior resection syndrome (LARS), and evidence
concerning management of patients diagnosed with this condition is scarce. The aim of the LARS Expert
Advisory Panel was to develop a practical guidance for healthcare professionals dealing with LARS.
Methods

The MANagement gUidelinEs for Low Anterior Resection Syndrome (MANUEL project) was promoted by a
team of eight experts in the assessment and management of patients with LARS. After a face-to-face
meeting, a strategy was agreed to create a comprehensive, practical guide covering all aspects that were
felt to be clinically relevant. Eight themes were decided and working groups established. Each working
group generated their drafts, which were collated by another collaborator into a manuscript, after a
conference call. This was circulated among the collaborators, and it was revised following the comments
received. A lay patient revised the manuscript, and contributed to a section containing patient’s
perspective. The manuscript was again circulated and finalised. A final teleconference was held at the end
of the project.

Results

The guidance covers all aspects of LARS management, from pathophysiology, to assessment and
management. Given the lack of sound evidence and the often-poor quality of the studies, most of the
recommendations and conclusions are based on the opinions of the experts.

Conclusions

The MANUEL project provides an up-to-date practical summary of the available evidence concerning
LARS, with useful directions for healthcare professional and patients suffering from such a debilitating

condition.

Key-words: Low anterior resection syndrome; guidance; LARS; colorectal surgery; complications;

consensus; rectal surgery

What’s new in this paper
Low anterior resection syndrome severely impacts quality of life. Evidence on the condition is scarce. This
manuscript represents a practical and balanced guidance, which will help clinicians and patients to

navigate the literature and choose the ideal treatment and associated consequences.
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Introduction

Bowel function is significantly affected after rectal surgery. In the past, evidence suggested that a
colostomy might be associated with worse quality of life compared to anal continence [1,2], but bowel
dysfunction is common after anatomical preservation of the sphincters. The spectrum of such dysfunction
is broad, and can include incontinence, constipation, clustering of stool, all of which impact negatively on
health-related quality of life (HRQolL) [3]. The wide range of complaints have been collated into a
pragmatic definition, i.e. low anterior resection syndrome (LARS). Named after the surgical procedure
commonly responsible for this clinical picture [4], LARS shows a high prevalence (60-90%), and can last for
years after surgical treatment [5]. Recently, a large international consensus trilingual Delphi process with
patients as the major stakeholder refined the definition of LARS [6]. As disease-free survival is regarded as
the most important factor following curative rectal cancer surgery, the actual HRQoL and the potential
ways to improve it are often overlooked [7].

Unfortunately, despite the growing interest, management of LARS is often empirical and symptom-based,
using existing therapies for faecal incontinence, faecal urgency and rectal evacuatory disorders. The
evidence for defining the management of such a complex entity is very limited [8]. Only a small number of
high-quality trials have been conducted. However, as the rates of sphincter-preserving rectal surgery are
increasing, thanks to the technical and technological advancement in the treatment of rectal diseases,
there is an urgent need to provide a clinical pathway for clinicians treating patients with LARS.

The aim of this project, led by experts in the emerging field of LARS, is to provide a balanced overview and
practical guidance concerning the assessment of patients with LARS, the treatment options, and some
considerations to be taken into account when planning to set up an effective service, in order to meet the

needs of these patients.

This article is protected by copyright. All rights reserved



Method

A consensus group of experts (LARS Expert Advisory Panel) in LARS assessment and treatment met in
Copenhagen in March 2020. The group is comprised of experts, including gastroenterologists and
colorectal surgeons, from several nations (Denmark, France, Austria, Italy, the Netherlands and the United
Kingdom), who have a wide range of experience in the management of these patients.

During the first meeting of the group, the knowledge gaps were identified and the aims of the project
were defined. The work was subdivided among several working groups devoted to specific sections, so
that a comprehensive overview about LARS was produced. The project was named MANagement
gUidelinEs for Low Anterior Resection Syndrome — the MANUEL project.

A literature search strategy was agreed upon, and individual members led the article write-up in the
sections dealing with the topic in which they had particular expertise. Consensus was reached by round
table discussions, which formed one of the scopes of this project. In fact, panellists were given the
opportunity to brainstorm and exchange their opinions and preferences on specific management options.
Based on the few high-quality papers with strong evidence, and on clinical experience, each group drafted
their sections. This was felt to be the most appropriate approach given the paucity of available literature
and the poor quality of many studies.

The following sections were established: Section |, Pathophysiology: a mixed pathophysiological model for
LARS; Section I, Identifying LARS and monitoring of treatment; Section lll, Prevention of LARS; Section IV,
Recommended work-up; Section V, Best supportive care; Section VI, Transanal irrigation: indications,
methods, troubleshooting; Section VII, When irrigation fails; Section VIII, The Patient Perspective;
Dissemination and future directions. A lay patient participated in the project, by revising the text and
providing a personal insight which is reported in section VIII.

Meetings were thereafter held via teleconferences, and the strategy to present the findings was agreed
upon by all the members. All the sections were combined into a single manuscript that was circulated
within the group. The manuscript was revised following comments of the participants, and the resulting
manuscript, representing a practical guidance suitable for patients with LARS, was again circulated and
finalized for submission after approval during a final teleconference in September 2020.

Coloplast A/S facilitated the face-to-face meetings and teleconferences, but did not have any influence on

the priorities of the MANUEL project and final manuscript.
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Section I. Pathophysiology: a mixed pathophysiological model for LARS

Anal continence is a complex interplay between the external anal sphincter, the internal anal sphincter,
anorectal sensation, rectal compliance, rectal emptying and stool consistency. Treatment for rectal cancer
may affect all of these to a varying extent. Therefore, LARS has a multifactorial aetiology with complex
anatomical, neurological, physiological, and psychological background. Although the pathophysiological
picture of LARS might seem slightly blurred, emerging evidence can be collected to form a mixed

pathophysiological model for the condition (Figure 1).

Reservoir function and evacuation of the neorectum

Standard rectal cancer treatment often involves total mesorectal excision (TME), with sphincter
preservation if possible, with some patients requiring neoadjuvant therapy. Since the normal rectum plays
an intricate part both in storage and evacuation of flatus and stools, the surgical resection of the rectum
and the compromised physiological properties of the neorectum are thought to be the primary cause of
LARS; due to change of reservoir function and impaired evacuation. Several efforts to restore reservoir
function have been made in the form of coloplasty, side-to-end anastomosis, and colonic J-pouch. Side-to-
end anastomosis and colonic J-pouch improve function in the first 12-18 months [9], but the benefit
seems to diminish thereafter [10]. Some studies have also shown that Partial Mesorectal Excision (PME) is
oncologically safe in selected patients and performs better than TME from a functional standpoint [3, 11,

12].

Anal sphincter function

Anal sphincter function relies on both the external anal sphincter, the internal anal sphincter and the
nervous system interplay and control. Theoretically, the internal anal sphincter function can be affected
by TME surgery with potential disruption of the recto-anal inhibitory reflex arising in the ganglion cells in
the rectal wall and mediated via axons that traverse the anorectal junction to serve the internal sphincter
[13]. Some extrinsic autonomous nerve control also exists [14,15], providing modulatory properties [16].
In practice, inconsistent findings suggest a lower resting and squeeze pressure in the anal canal following

rectal resection, but impaired sphincter function in general has failed to show any significant correlation
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with LARS [17]. Indeed, ultralow coloanal resections (intersphincteric resection) destroy the intrinsic axis,
the whole or parts of the internal anal sphincter, and the extrinsic modulatory supply, with LARS occurring
more often in patients with ultralow coloanal resections than in patients with TME [18]. Poor
preoperative anal sphincter function is a strong predictor of LARS, and it should be taken into

consideration at initial treatment planning.

Afferent sensory loss

The length of the retained rectal remnant, as measured on MRI scan, correlates with better functional
outcome [19]. This beneficial effect is lost in irradiated patients. Both randomised control trials and
epidemiological studies show a greatly increased risk of severe LARS following neoadjuvant therapy [3,
20-23]. This suggests that neorectal function is highly dependent on afferent sensory input from the
remaining mucosa distal to the anastomosis or from the pelvic sidewalls. Gas-stool discrimination is
diminished and may cause frequent toilet visits. Furthermore, abnormal cortical processing of neorectal
sensation has been shown in studies investigating the brain-gut axis, although the clinical importance

remains unknown [24].

The negative impact of a diverting stoma

A temporary stoma after TME is widely used in order to avoid the consequences of an anastomotic leak.
Emerging evidence shows that a diverting stoma may increase the risk of developing LARS [25-27], even
when adjusted for tumour height [28], although the literature is still conflicting. The precise aetiology is
not known, but this could be related to diversion colitis, or to changes in epithelial function of the
terminal ileum, causing bile acid malabsorption, small bowel bacterial overgrowth or bacterial re-

colonisation of the colon after stoma reversal.

Autonomic denervation

Food intake strongly stimulates faecal urgency in LARS patients, and an accentuated gastrocolic reflex can
be detected [29]. This is probably caused by autonomic denervation of the neorectum, even if the bowel
has its own neural network that is able to work independently of extrinsic sympathetic or
parasympathetic innervation. The integrated autonomic function relies on extrinsic innervation. In
general, the sympathetic nerves inhibit the peristalsis, whereas the parasympathetic nerves promote it.
After rectal resection, the bowel proximal to the anastomosis is left without parasympathetic and — to
some extent — without sympathetic extrinsic innervation due to central vessel ligation, causing damage to

the sympathetic supply from the superior hypogastric plexus in proximity of the aorta. The increased
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motility of the colon due to the sympathetic denervation of the left colon seems to be a major cause of

the fragmentation and urgency with LARS.

Chemotherapy and neoadjuvant radiotherapy

Chemotherapy often induces acute gastrointestinal symptoms. Although these are often reversible when
chemotherapy is completed, it may contribute to chronic long-term gastrointestinal symptoms.
Neoadjuvant radiotherapy causes a more substantial impact on bowel function in most studies, even
when confounding factors are removed [3,28]. Although modern radiotherapy with Intensity-Modulated
Radiation Therapy and Volumetric-modulated arc therapy aims to diminish the area receiving radiation,
scatter still occurs to adjacent structures, such as to the small bowel, to pelvic organs, or to the pelvic
sidewalls and bony structures. In the longer term, radiation causes mucosal ischaemic and fibrotic
changes, as well as initial mucosal inflammation. Cell death results in impairment of gastrointestinal
physiological function and the development of chronic gastrointestinal disorders, such as small bowel
bacterial overgrowth, bile acid malabsorption and pancreatic insufficiency; or it could unmask coeliac

disease or lactose intolerance, causing diarrhoea, flatulence, bloating, pain or constipation [30].

Section Il. Identifying LARS and monitoring of treatment.

It is important to define the purpose of assessing LARS (e.g. for epidemiological use, for individual clinical
use, for quality control and outcome research). LARS has been described as ‘disordered bowel function
after rectal resection, leading to a detriment in quality of life’ [6]. Although pragmatic, this definition can
incorporate a vast array of symptoms. A recent review revealed a list of more than 30 symptoms, included
in 18 different instruments to measure LARS. The most frequently reported outcomes were incontinence
(97%), high stool frequency (80%), urgency (67%), evacuatory dysfunction (47%), problems with gas—stool
discrimination (34%), and effects on HRQoL (80%) [31].

Recently, a large international consensus trilingual Delphi process with patients as the major stakeholder
defined LARS as having at least one of eight symptoms resulting in at least one of eight consequences
(Figure 2) after anterior resection [6].

Only two scoring systems address LARS specifically [31-33]. “The MSKCC Bowel Function Instrument” was
developed and validated for patients following rectal resection. It can collect information on the complex
symptomatology of LARS, especially for research purposes. It comprises 18 items resulting in three
subscales, four single items, and one total score for bowel function, and responses are given on a 5-point

Likert scale, except for one question on frequency of bowel movements. However, the instrument has no
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weighting for the different symptoms, it is considered time consuming for both patients and healthcare
professionals, and it may therefore less useful in the clinical setting [32].

The LARS score comprises 5 simple questions with 3-4 answering categories making it easy to use for both
patients and healthcare professionals (Table 1) [11, 33]. The score can be used free of charge by anyone
treating patients. The selection of items and the individual item impact of HRQoL was based on binomial
regression analyses of a large patient survey. The score has a range of 0-42 points, and stratifies patients
into “No LARS”, “Minor LARS” and “Major LARS” (Table 1) [11, 33]. The LARS score has been translated
into more than 35 languages, validated in multiple different populations, and it has been used in many
published and ongoing trials [33]. The LARS score is developed as a screening tool for identifying LARS and
in prospective cohorts it has been administered as a remote electronic monitoring tool with response
rates >80% (personal communication). Due to its simplicity it is also useful in the outpatient setting to
articulate late adverse effects. The LARS score may be less useful as an outcome parameter in monitoring
treatment effects, as its capability of detecting changes over time has been questioned.

If one item is improved, another item might change in the opposite direction and thereby challenge the
aggregated score value. A simple anchor question on how much bowel function affects HRQoL has been

suggested to be added to improve the clinical information and responsiveness [34].

Furthermore, not all patients with a high LARS score consider themselves bothered by bowel dysfunction
[28]. Younger patients are affected more often [28, 35] and there are pronounced gender differences.
Although the LARS score was developed with weight values of each item according to the impact on

HRQolL, it does not include any HRQoL metric for the individual taking the score.

It needs to be emphasized that treatment of rectal cancer also causes other organ-specific symptoms such
as sexual dysfunction, voiding dysfunction and pain, and such symptoms often co-exist. Other non-organ-
specific issues such as generalized psychosocial late adverse effects of cancer treatment; fatigue,
depression, anxiety and fear of recurrence are also associated with rectal cancer treatment. In order to
cover these aspects an additional questionnaire (e.g. EORTC QLQ-C30) can be added to patient
assessment in order to optimize the evaluation.

From the literature one could be left with the impression that LARS impacts HRQoL in every patient after
sphincter-saving surgery, but this is not the reality. Personality is a strong predicting factor for how clinical
factors affect HRQolL [36], as many patients are grateful for being disease-free from rectal cancer, and will

adapt to the change in bowel function to live happily and relatively unaffected [28]. In addition, the
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coexistence of other clinical factors such as sexual dysfunction, voiding dysfunction and psychosocial

distress also impact HRQoL [35].

Currently, the LARS International Collaborative Group is working to develop a more comprehensive
scoring system [6]. The results are still pending on the scoring system. A simplified solution could be to

score individual items and to follow the evolution over time and as a consequence of treatments.

Section lll. Prevention of LARS

Discussing risk with patient ahead of rectal surgery — shared decision-making

Discussions must take place prior to the surgery so that patients can understand the consequences and
risks of deciding whether a low anterior resection or an abdominoperineal excision would give them a
better long-term outcome in terms of function.

The POLARS study involved 463 UK and 938 Danish patients, reviewing the LARS score in a total of 1401
individuals [37]. A variety of predictors were selected, based on detailed literature review and advanced
statistical methods. The following items were found to contribute to the likelihood of developing LARS:
age, gender, TME versus PME, tumour height, use of a defunctioning stoma, and preoperative
radiotherapy.

It is hoped that the POLARS score can be a valuable tool for preoperative patient counselling, but it still

lacks prospective validation.

Altering outcome

1. Type of anastomosis:
As pointed out in section I, the reconstruction technique (colonic J-pouch or side-to-end) is a factor very
much in the surgeon's control, and has been shown to improve bowel function in the first 12-18 months
[9].

2. lleostomy —and timing of closure
A defunctioning ileostomy is often used to protect a low anastomosis. However, as previously reported, it
is thought that the use of an ileostomy may have an impact on long-term bowel function and HRQoL. A
systematic review [38] of four studies (227 participants) showed that having an ileostomy is associated
with twice the risk of suffering from LARS. This may be due to a difference in height of anastomosis and/
or timing of the closure. Keane et al [27] randomised 112 patients with defunctioning ileostomy after

anterior resection to early (8-13 days) versus late closure (>12 weeks). Although the patients who had an
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early closure had fewer problems with soiling, no reduction in LARS was observed. Overall, 66% had major
LARS in this study. The low height of anastomosis might explain the correlation between a diverting
ileostomy and bad outcomes.

3. Radiotherapy
Neoadjuvant radiotherapy for low rectal cancers is known to put patients at an increased risk of LARS
when controlled for confounding factors [3,28]. It is imperative that oncological results are not
compromised in terms of treatment. However, there is a huge variation in guidelines for the use of
neoadjuvant radiotherapy between countries indicating a potential overuse. Emerging evidence now
shows that selected patients with good prognosis do not benefit from neoadjuvant radiotherapy from an
oncological point of view [39, 40], and may then benefit avoiding this from a functional point of view.
Further, many centres are introducing Total Neoadjuvant Therapy (requiring a higher dose of chemo-
radiotherapy) in an attempt to induce a clinical complete response (cCR), which might avoid or defer the
need for a resection.
In a study comparing HRQoL and functional outcomes with watchful surveillance and with resection,
although function was better with the former, 36% of patients still experienced major LARS compared to
67% in the resected group at 2-year follow-up [41].
Long-term follow-up has suggested that complete clinical response rates are variable (cCR rate ranging
from 10 to 78%) [7]. Those who recur or fail to respond end up having a resection, and may have a much
higher risk of major LARS. This risk should be discussed with the patient before offering this approach.
Until the results of longer-term trials are known it must be considered that the possibility of using a higher
radiation dose may lead to an increased risk of major LARS. Good quality functional outcome data
following watchful waiting strategies including functional outcomes of salvage surgery when required are
still needed.

4. Local excision of early rectal cancers
Another tempting approach to preserve rectal function in rectal cancer is local excision of early rectal
cancers followed by close follow-up. Such an approach needs to be both oncologically safe and also
consider the long-term functional outcomes. A randomised French study failed to show any advantage
with a combined endpoint including functional outcomes [42], but ongoing studies on the same issue are

awaited with interest [43].

Section IV. Recommended work-up

Safety concerns
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Physicians should ensure that there is no underlying “organic” lesion that may explain a patient’s
symptoms after surgery (e.g. radiation-related mucosal lesions, anastomotic stricture, tumoral local
recurrence). This needs a minimal work-up, at least digital rectal examination and proctoscopy to rule out
anastomotic strictures. Since most of these patients have been operated on for rectal cancer, the
oncological follow-up will detect any local recurrence or postoperative complication (e.g. anastomotic

leakage) [44, 45].

The role of the gastroenterologist
The first step for all physicians taking care of the patient is to evaluate the patient’s symptoms and their

Ill

impact on HRQoL (see above). The gastroenterologist may also help to rule out any potential “organic”
lesions and specific cause of diarrhoea by appropriate investigations [30]. These also include perianal
lesions related to soiling and/or radiation.

There are no data in the literature showing how preoperative bowel function may impact postoperative
functional outcome. However, clinical experience shows that preoperative irritable bowel syndrome,
functional diarrhoea or constipation may impact postoperative functional outcome in different ways: in
some patients, surgery will result in symptom worsening, whereas in others it may have a more positive
impact (e.g. a patient with distal constipation may improve after rectal excision). Physicians should also
check for medications that may negatively impact intestinal transit. These medications may have been
prescribed for misdiagnosed “diarrhoea” (which is very often clustering rather than actual diarrhoea), or

constipation (doses may be adapted), or for extraintestinal reasons (e.g. opioids, antidepressants). This is

very important for the medical management of LARS.

Endoscopy

Apart from routine postoperative screening, endoscopy is not mandatory in all patients presenting with
LARS. It may be useful when radiation-induced colitis or local tumour recurrence is suspected. If the
preoperative colonoscopy was not complete because of an obstructive tumour, a colonoscopy should be
performed in the 6 months following rectal surgery in order to rule out a synchronous tumour or polyp
that should be adequately treated. This is a rare situation. Anastomotic strictures can be easily diagnosed
in coloanal anastomosis or if the anastomosis can be digitally assessed. In other cases, endoscopy may

help to rule out anastomotic strictures and to perform endoscopic dilation [46].

Anorectal physiology

This article is protected by copyright. All rights reserved



Anorectal manometry may be useful [17, 47, 48], not as a diagnostic tool but to guide biofeedback
therapy. It may help to quantify anal sphincter contraction and determine whether duration and/or
amplitude should be targeted by the biofeedback. Furthermore, it may demonstrate evidence of outlet
obstruction that may benefit from biofeedback. However, the assessment of pouch/colonic sensitivity to
balloon distension is not useful and should be performed cautiously.

Endoanal ultrasonography is not mandatory, since it rarely impacts the treatment strategy. Evidence of
anal defect will very rarely justify a specific treatment. Moreover, in patients who underwent
intersphincteric resection, the presence of anal sphincter defects is useless. There is no room for

specialized tests such as electromyography or nerve latency assessment in the context of LARS.

Section V. Best supportive care

Patients motivation and expectations

Many patients have the perception prior to surgery or stoma reversal that their bowel function will return
to normal. The focus at the beginning of treatment is on survival and cancer cure; patients will rarely
predict that they will have potential functional problems [7].

For these reasons, it has been reported that only one-third of the patients (32.7%) will visit a health
professional for advice or treatment for bowel problems after surgery [49].

Moreover, rectal cancer specialists often do not have a thorough understanding of which bowel
dysfunction symptoms truly matter to the patient, or how these symptoms affect HRQoL. As an example,
few specialists recognise the importance of flatus incontinence for the patient. [5].

In patients with LARS, the most frequently reported concerns are finding toilets when away from home,
getting to the toilet in time, emitting odour in social situations, experiencing bowel accidents, having a
sense of lack of bowel control, and knowing what foods to eat when dining out [49].

Patients often develop their own strategies to help reduce the risk of incontinence and increase
protection against leakage or soiling. Common strategies include anti-diarrhoeal medication, dietary
manipulation, skin care strategies and protection of underwear with pads, but also staying at home or
near toilets if possible. “Trial and error” essentially represents the strategy adopted by patients to

discover the most effective way to manage LARS [8].
Diet, laxatives, constipating agents and medications

Up to 96% of patients report a change in diet. Changes usually involve intake of high-fibre low-fat food,

avoidance of wine, cold beverage, spicy or stimulating food. However, high content of insoluble fibre may
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worsen diarrhoea, frequency of bowel movements, and bloating [50]. Soluble fibre (bulking agents)
should be preferred since it is better tolerated and be beneficial in decreasing clustering and improve
stool consistency, provided adequate doses are taken (clinical experience of the panel). The use of
probiotics does not seem to alter the postoperative bowel function associated with LARS [51].
Inappropriate dietary habits should also be avoided, and patients might benefit from a consultation with a

specialized dietician [52-54].

Loperamide is one of the most commonly used medications for bowel control, together with sitz bath or
local ointments for perianal soreness or itching. Protection of underwear with pads or other absorbents is
usually reported. Enemas are also used to optimize incomplete emptying or to plan defaecation.

5-HT3 antagonists (Ramosetron, in particular) and bile acid sequestrants (colesevelam) have shown
interesting preliminary results, but they still need further evaluation in patients with LARS [55].
Unfortunately, in the absence of structured guidance and due to a wide variability of symptoms with
different effects on a patient's life, conservative measures often yield inconsistent results. Their impact on

patient satisfaction and HRQoL is doubtful and still poorly supported by evidence [56].

Pelvic floor rehabilitation

Even if few studies have been published about rehabilitation in patients suffering from LARS, results are
encouraging. The majority of studies reported improvement in stool frequency, incontinence episodes,
severity of faecal incontinence, and HRQol after pelvic floor muscle training and biofeedback [57].
Moreover, irradiated patients show short- and long-term results comparable to those of non-irradiated
patients, despite the higher degree of incontinence at baseline [58]. Table 2 summarizes the potential
benefits for patients with LARS for each component of pelvic floor rehabilitation.

Despite this, the different protocols used regarding duration of training, method, and application modality
still do not allow firm conclusions, in particular with respect to patient selection.

However, a multimodal approach, managing all the rehabilitative techniques according to the individual

needs of the patient, could significantly improve symptoms more than a single technique alone [59].

Section VI. Transanal irrigation

Patient selection
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Patient selection for Transanal irrigation (TAI) as a treatment for LARS will depend on the severity of
symptoms. Supportive care should have been initiated and shown to be insufficient, and any spontaneous
improvement of the patient's situation should be ruled out [60].

Patient selection will also have to focus on patient’s mobility and physical ability to perform TAI on a
regular basis. The irrigation process itself needs some training and mental capacity. For this reason, it is
absolutely mandatory to provide patients with the support of experienced staff who will provide
assistance not only during hospital stay, but (more importantly) also at home, until the patient is able to

perform TAl autonomously [61].

Although perforation can be regarded as a rare complication [62], a rectal and endoscopic examination to
exclude any anatomic anomalies will allow TAI to be safely undertaken. In order to keep this risk as low as
possible intensive and standardized training should be mandatory. In patients with postoperative stenosis
the use of a soft Foley catheter as an alternative to the more rigid (commercially available) irrigation
systems can be considered.

Studies dealing with TAI in patients with LARS or symptoms which could be attributed to LARS, describe a
significant effect of the treatment both in case of long-term history of LARS following rectal resection [63]

and if it is used early as a prophylactic measure [64-66].

How to perform transanal irrigation

In general, all available products can be distinguished into the following categories: gravity-based devices,
pressure driven systems and electric driven systems (with a pump). The rectal catheter can be either cone
shaped, as for colostomy irrigation, or a rectal balloon catheter. If a rectal balloon catheter is used in LARS
patients, it is advised only to inflate the balloon to a minimum to control leakage of irrigation fluid during
instillation, due to the risk of inflating the balloon in the area of the anastomosis [67].

The acceptable rates of infusion are 200-300 ml min? [67]. A volume of 500 ml is recommended during
the first sessions, which can gradually be increased to a maximum of one litre, however the definitive
volume will be an individual decision and has to be decided on a case to case basis.

A practical guidance to TAI is provided in Appendix 1. The most common problems (and possible

solutions) patients are facing during the beginning with TAl are summarized in Table 3.

Section VII. When irrigation fails

The role of the team and the gastroenterologist
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A multidisciplinary team (MDT), including a gastroenterologist, is recommended before, during and after
TAIl. In case of failure of TAI following appropriate troubleshooting for practical issues or need for adjuvant
use of medication, the gastroenterologist should readdress possible underlying gastrointestinal conditions
contributing to LARS. If a specific cause is diagnosed and treated, TAl might successfully be re-initiated

[30].

Antegrade irrigation

Antegrade irrigation can be performed through a percutaneous endoscopic colostomy (PEC), an
appendicostomy or through an ileal neoappendicostomy. In a meta-analysis of 17 studies on the
treatment of faecal incontinence and constipation, antegrade irrigation was successful in 74% of patients
[68].

Series of antegrade irrigation after rectal resection are small. Stenosis of the stoma in cases of
appendicostomy or ileal neoappendicostomy are not infrequent. Percutaneous endoscopic Cecostomy is a
method to avoid this complication.

The largest published series of antegrade irrigation in LARS includes 25 patients. At the end of follow up,
16% of catheters were removed and the rate of definitive colostomy was 12%, meaning that 88% of the
treated patients did not need a stoma in the long term. LARS score decreased from 33 to 4 [69]. A second
series with 10 patients was published in 2019 [70]. An improvement was shown both in incontinence
(Wexner score from 14 to 3 after treatment) and Gastrointestinal Quality of Life index (GIQLI) score (from
71 to 118). These ten patients are included in the previously mentioned series [69]. Complications of
antegrade enema are local pain and sweating, which occur in around one third of the patients. Chronic
abdominal pain is rare. In order to achieve the best results, the medical team must have the human and

material resources to perform it adequately.

Sacral nerve modulation and tibial stimulation

Sacral nerve stimulation (SNS) or tibial nerve stimulation are two modalities of treatment that aim to
improve symptoms through the modulation of sacral nerve.

SNS is a two-stage surgical procedure. The first stage consists of a 2-4-week testing period. In case of good
response, a second stage with implantation of the definitive neuromodulator is performed. It is a safe
procedure with minimal morbidity. It is generally performed under local anaesthesia or mild sedation.

A positive response is defined as the reduction of more than 50% of the incontinence episodes, LARS
score, or the objective measure decided by the treatment group. There is difficulty in choosing the best

method to evaluate response in patients with LARS (incontinence, urgency, fragmentation). This difficulty
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is increased with the fact that this treatment can take several months to show its complete effectiveness,
because of the multifactorial characteristics of the LARS itself.

A systematic review of SNS in LARS patients showed an improvement of symptoms in 94% of patients
overall (74% based on intention to treat) in those who underwent permanent implantation [71]. It also
showed an improvement in ability to defer defaecation and in HRQoL scores. However, this only
comprises 43 patients from seven published studies. More evidence is needed to improve the selection
criteria for this procedure. SNS must be offered only when other conservative measures have failed.

Tibial nerve stimulation consists of the stimulation of the tibial nerve at the ankle in 30-minute sessions. It
is less invasive, simpler and cheaper than SNS. However, the results are less promising than SNS.

Tibial nerve stimulation can be either percutaneous or transcutaneous, with similar results with both
approaches [72].

PTNS has been evaluated in two short series with varying results [73, 74]. In a recent randomized trial
comparing PTNS with TAI, both treatments improved the LARS score but this was only significant in the
TAI group [75].

Ongoing trials on nerve modulation in LARS are reported in Table 4.

Which type of stoma in case of failure

Stoma formation can be proposed to patients with severe LARS with refractory symptoms and impaired
HRQol as a final treatment option. The mechanism of action seems to be multifactorial and on an afferent
and central level. A stoma can be performed both as a diverting ileostomy or colostomy (without excision
of the neorectum) or as abdominoperineal excision with end colostomy. There is no evidence on what is
the best option in this group of patients.

Patients must be informed that at least 20% of temporary stomas are never reversed when performed for
acute or chronic complications of sphincter preserving surgery (including LARS).

Patients must have the evidence on each type of stoma to have real expectations. Discussing with
patients with stomas could be very useful. Information must include advantages (no urgency, no
incontinence, no anal pain) and disadvantages (parastomal hernia, prolapse, dermatitis, leakage). The
information material must include the evidence of similar (and even increased) HRQoL scores of patients
with stoma when compared with patients who developed complications after sphincter-preserving
surgery [76, 77]; however, patients should be aware that, until now, there is no evidence of the change in
HRQoL in patients that undergo stoma formation due to refractory LARS.

Regarding stoma type, some other aspects must be discussed with patients (Table 5).

Section VIIl. The patient perspective
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The decision-making process for patients suffering from LARS is particularly relevant in the UK following
the Montgomery ruling in 2015 [78]. In essence, in the UK this has led to a sharing of decision-making
between clinician and patient. The risks and alternatives for any procedure or operation should be
discussed with the patient. For anterior resection patients, it is therefore appropriate that some form of

preoperative assessment about long-term outcome should be undertaken.

Meeting the needs of patients suffering from LARS

Patients that meet the criteria for LARS should be told and receive clear explanation that their symptoms
pertain to a proper “syndrome”, which might be useful for them in order to better figure out the huge
range of issues they might be going through.

Patients value the possibility of having an open, honest, and supportive dialogue with medical staff
reviewing their treatments and progress, which can help them keeping in a “positive” frame of mind. The
priorities of each patient are likely to be different, but being able to live an active life, enjoying their
hobbies and leisure activities, walking, and socialising with family and friends are all aspects that need to
be emphasized when it comes to achieve a reasonable HRQoL.

In terms of “pattern” of function, patients need to be advised that they might experience “no” pattern,
and the average number of visits might vary each day. Movements can be triggered by several factors or
gestures that are commonly performed everyday (e.g. eating, lying in a particular position when going to
bed); their sleep can be interrupted, and cause them to feel exhausted. They need adequate support for
such issues.

Healthcare professionals need to meet the needs of patients; leaving them alone looking for answers on
the internet and on uncredited or not scientifically sound sources, might cause them more anxiety.
Support networks for colorectal patients should also include well written, clear, literature, with good
illustrations. Patients with LARS might have had or might need a stoma at some point; they will benefit
from sources to learn about stoma care, diet, and exercise. The chance to 'try out' a bag at home, before
the surgery, can also help to calm their fears. Support from experienced nurses to explain, to listen, to
answer questions is vital, and to be available when needed. This can provide reassurance and support to
those who are struggling. Setting up patient-support networks can offer the opportunity of having direct
conversations with those who had gone through the same operation or path, so that patients might be
more prepared for the complications. Investment is needed to investigate all aspects of LARS that impact
everyday life and social interactions of patients. Sleep disturbance, loss of libido, and problems resuming a

full sex life need more attention, and strategies should be planned to detect, treat and prevent them
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timely. The participation of patients is of crucial importance to make sure that all relevant aspects of LARS

are considered.

Dissemination and future directions

LARS is a recognised problem worldwide that is caused by the rectal cancer treatment, and leads to
severe HRQoL impairment. The institutional recognition of the syndrome and, consequently, of the
reimbursement for the available treatments, is variable among countries. Most clinicians treating patients
with LARS are surgeons involved in rectal cancer treatment, but the knowledge of therapeutic solutions to
deal with the specific problems is often poor, and may need help from other clinicians. Since the number
of rectal cancer survivors has increased with the significant improvements in treatment and survival
during the last decade, it is time for a paradigm shift in the follow-up of colorectal cancer with increased
focus on late adverse effects [79].

Although surgeons worldwide are informed about LARS by societies, congresses and scientific literature,
there are still large gaps in the knowledge about treatment of LARS. A limited amount of randomised
controlled trials for LARS mainly carried out by surgeons are available [75, 80-82] emphasising the lack of
sound evidence. The recommendation for the present guidance is therefore partly based on expert
opinion. A potential treatment chart is provided in Figure 3.

An easy-to-use, step-up treatment algorithm has been proposed [56], giving an overview of treatments
available. Surgeons are specialists in treating rectal cancer but not always specialists in functional
colorectal diseases and may need to seek help from other clinicians.

We may need to think of different approaches in management of LARS, given the mixed aetiological
factors underlying the condition (Section 1). As stated above, in current practice, LARS patients are often
treated as one entity, but we could think of separate treatment pathways for faecal incontinence,
clustering and constipation. It is imaginable that different pathways are treated by different specialists
and a multidisciplinary team is desirable. Multidisciplinary teams might avoid inappropriate treatments,
and lead to tailored patient approach.

All members of the multidisciplinary team need to be educated about LARS: Gastroenterologists, radiation
oncologists, pelvic floor nurses, and patients. An international education program with a multidisciplinary
board to help treating difficult cases can be used as a platform to share experiences and to develop new
therapies and techniques. Troubleshooting videos to educate specialists and to inform patients could also
be a useful resource that could be developed by scientific societies and entities, potentially with

collaboration and support of the medical companies, to spread the knowledge about LARS diagnosis and
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treatment all over the world. Apps represent another poorly explored tool that could be of help in all

these aims, ideally with the input and support of international scientific society. Such platforms could

collect data, help in specific research questions, and therefore stimulate high quality research to the

effects of individual treatments in order to fill the gaps in the current treatment of LARS.
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Legends to figures
Figure 1. Patophysiology of Low Anterior Resection Syndrome. Schematic representation of the
multifactorial aetiology of the syndrome. LARS is likely to result from a combination of several

components.

Figure 2. International consensus definition of low anterior resection syndrome (LARS). LARS is defined as

one or more symptoms with one or more consequences following anterior resection [6].

Figure 3. A suggested treatment chart for patients with low anterior resection syndrome.

Tables

Table 1. Bowel function questionnaire scoring instructions [11, 33].

Table 2. Pelvic floor rehabilitation: possible benefits for patients with low anterior resection syndrome.

Table 3. Problem-solving in transanal irrigation (TAl).

Table 4. Ongoing trials on nerve modulation in low anterior resection syndrome (LARS).

Table 5. Advantages and disadvantages associated with the different types of stoma.

Appendix 1

Practical guidance for Transanal Irrigation (TAI)
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Tables

Table 1: Bowel function questionnaire scoring instructions [11, 33].

Add the scores from each 5 answers to one final score

Do you ever have occasions when you cannot control your flatus (wind)?

o No, never 0

O Yes, less than once per week 4

O Yes, at least once per week 7
Do you ever have any accidental leakage of liquid stool?

o No, never 0

O Yes, less than once per week 3

O Yes, at least once per week 3
How often do you open your bowels?

O More than 7 times per day (24 hours) 4

O 4-7 times per day (24 hours) 2

O 1-3times per day (24 hours) 0

O Less than once per day (24 hours) 5
Do you ever have to open your bowels again within one hour of the last bowel opening?

o No, never 0

O Yes, less than once per week 9

O Yes, at least once per week 11
Do you ever have such a strong urge to open your bowels that you have to rush to the toilet?

o No, never 0

O Yes, less than once per week 11

O Yes, at least once per week 16

Total Score:

Interpretation:
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0-20: No LARS

21-29: Minor LARS

30-42: Major LARS

The score is for use free of charge for anyone treating patients with LARS

Table 2. Pelvic floor rehabilitation: possible benefits for patients with low anterior resection syndrome

Component

Acronym

Expected benefit

Pelvic floor muscle training

PFMT

May reduce leakage by improving the structural support,

timing, and strength of automatic contractions

Biofeedback training

BF

Can help patients by optimizing their motor response
through visual and hearing signals, lowering the threshold
for the discrimination of a rectal sensation of distension and
synchronizing voluntary contraction of the external anal

sphincter in response to such distension

Rectal balloon training

RBT

May improve rectal sensitivity by stepwise reductions in
rectal balloon distension, in order to distinguish smaller
rectal volumes, tolerate urgency by using progressive
distension, or using a voluntary anal squeeze to counteract

the recto-anal inhibitory reflex in response to rectal filling.

Table 3. Problem-solving in transanal irrigation (TAl)

Problem

Solution

Introduction of the catheter

Check of the patency of the anastomosis
Exclusion of a possible stenosis

Change the type of catheter

Additional application of lubricant

Hands on training with the therapist

Uncontrolled loss of water during TAI

Additional insufflation of the balloon
Retraction of the catheter tip to the anus if it has been
introduced too high.

Hands on training with the therapist
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Pain during irrigation

Exclusion of anatomic problems
Slower irrigation to avoid spasm of the colon
Hand warm water

Electric driven systems?

Missing effect of TAI
Missing satisfaction by the patient

Check if toilet time has been sufficiently long
Increase irrigation volume or repeat TAI (2-3/day)

Addition of oral laxatives

TAI disturbs daily activities

Discuss with the patient the activities which are
impaired by TAl and toilet time.

Educate patients to perform TAl at any time of the day
(not only during their “old” regular toilet times), in
accordance with their plans (e.g. commitment early in

the morning = TAl on the evening before, etc.)

Table 4. Ongoing trials on nerve modulation in low anterior resection syndrome (LARS)

Name ID Type of modulation Site Patients
SANLARS Trial NCT03598231 SNS Hospital Vall d’Hebron-
Barcelona, Spain
RESTORE Trial NCT04066894 SNS MD Anderson Cancer Center-
Houston, USA
Tibial stimulation NCT02177084 PTNS St Orsola Hospital, Bologna, Italy
in LARS*
PTNS in LARS NCT02517853 PTNS Hospital Vall d’Hebron-
patients* Barcelona, Spain
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* terminated

LARS low anterior resection syndrome

PTNS percutaneous tibial nerve stimulation

SNS sacral nerve stimulation

Table 5. Advantages and disadvantages associated with the different types of stoma

Stoma type

lleostomy

Colostomy

Pros/Cons

A temporary ileostomy is easy to
perform and does not endanger
irrigation of the neorectum

A  temporary ileostomy s

associated with increased

dehydration, renal lithiasis,

dermatitis, prolapse and hernia

Formation or closure of a colostomy could endanger
viability of neorectum due to injury to the marginal
artery; therefore, a resection of the anastomosis and
an intersphincteric rectal resection with closure of
the anus is often needed.

This is not easy and may cause pelvic complications

A diverting colostomy of the left colon is not easy in
patients with previous low anterior resection, and
may endanger the irrigation of the neorectum with

subsequent severe pelvic complications
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Appendix 1

Practical guidance for Transanal Irrigation (TAl)

1.When should TAI be initiated?

In a joint Austrian/Swiss study, patients were included with a median duration of LARS of 19 (9-48)
months before TAI was started [1]. More recently. there has been certain emphasis on an earlier
introduction of TAI following rectal resection. Martellucci et al. [2] evaluated the severity of LARS 30-
40 days following completion of rectal resection or closure of the protective stoma, before
proceeding to TAl treatment.

In an attempt to prevent severe problems from LARS, a recent multicentre randomised clinical trial
[3] tried to evaluate the effect of TAl as a “prophylactic” measure, which was started after ileostomy
closure in patients following resection for ultralow rectal cancer and a median anastomotic height of
3 cm from the dentate line. Patients receiving TAl showed a higher number of defecation episodes
per daytime at one-week follow up compared with the control group. However, after one and three
months, patients with TAl showed significantly better results compared with patients on supportive
therapy only, thus indicating that a certain period following the start of bowel motility should have

passed before TAl is started.

2.Time required and the most appropriate intervals between irrigation sessions
Most patients suffering from LARS, complain about the high number of unproductive stool episodes
at any time of the day (and night) and the sudden strong faecal urgency, which impair HRQoL. Only a
sufficient emptying of the colon and neorectum will improve this situation. It has been shown that
TAIl is capable to achieve an emptying up to the transverse colon [4]. Appropriate time for
evacuation is an important prerequisite for a successful outcome after TAlL. In the randomized
clinical trial of “prophylactic” TAI [3], a median time of 47 min (22-70) on the toilet at one week, 44
min (30-65) at one month and 45 min (30-60) at three months, were reported after irrigation with
1000 ml of water. Although a significant reduction of defecation episodes during day and night could
be observed, a further evaluation after 12 months showed that nine patients in the TAI group
decided to stop TAI, and changed to supportive therapy only between three and 12 months. Eight
patients reported the long duration of the emptying process as the reason for their decision to stop
TAl [5]. Furthermore, after 12 months, the median volume of water used for irrigation in the
remaining TAIl patients was 600 (range 200 — 1000) ml compared to 1000ml/ 24 hours according to

the protocol used for the first three months [5]. Five patients were performing irrigations every 24
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hours, three patients every 48 hours, and two patients not on a regular schedule but at least twice a
week. In general, it must be accepted that there are no strict recommendations regarding the
volume and intervals of irrigations. It might be advisable to make the final decision based on the
patient’s individual situation (e.g. profession, family situation, daily activities) [6]. Reduction of
irrigation volume will be associated most probably with a shorter toilet time, but also with shorter
intervals between irrigations. In this context it might be desirable to gain more information about

the correlation between irrigation volume and the intervals between irrigation procedures.

3: Should TAl in patients with LARS be regarded as a lifelong therapy or can it be terminated at

some point?
Spontaneous recovery from LARS can be expected within a period of 6-12 months, which raises the
qguestion on how long patients will need to use TAI. Since most studies dealing with TAI as a therapy
for LARS included patients who already had a longer history, and in whom a spontaneous recovery
could not be expected, it must be taken into account that there might be a subset who will require
TAIl as a lifelong measure to ensure an acceptable HRQoL. However, in patients in whom TAIl was
started immediately (or very early) after rectal resection, there is some evidence that they might be
able to stop the procedure after a certain period [5]. Of note, it has been proposed that the use of
TAl might have a rehabilitative effect on the colon, leading to a recovery of the disturbed motility

following rectosigmoid resection. However, this needs to be further elucidated.

4: Patient education, Troubleshooting, Practice guidance, Patient empowerment
The regular use of TAl means a significant change for the life of every patient. Therefore, successful
application of TAl is strongly related to an intensive counselling, hands-on training, and continuous
support from an experienced medical staff. A positive compliance with this treatment is mainly
dependent of the presence and aid of specially trained stoma/incontinence therapist who are

instructing and accompanying the patients [3,5,7,8].
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