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Abstract
Purpose: There is a lack of evidence on the effectiveness of conservative treatments for Low Anterior Resection Syndrome. The 
aim of the study was to assess the feasibility of a preoperative education and physiotherapy session, and a 3 month pelvic floor 
muscle Rehabilitation Programme (PFR) prior to ileostomy reversal. 
Methods: This was a mixed methods study of rectal cancer patients undergoing a low anterior resection (October 2017–
September 2018) in 2 centres. The primary outcome measure was the proportion of eligible patients approached that were 
consented and undergoing the intervention. The secondary outcomes included patient compliance with PFR, and acceptability 
(using semi-structured interviews). 
Results: Of the 25 eligible patients, 9 were recruited. All attended the educational and pre-operative PFR, with only 1 patient 
completing the PFR programme prior to closure due to delays in ileostomy reversal. Timing of the intervention before surgery 
was a burden for some, and engagement of key family members was critical. The use of pre-surgery and early post-surgery PFR 
was possible, but many patients found it difficult to adhere to. Barriers to compliance were delays in reversal of ileostomy and 
physiotherapist availability to perform PFR.
Conclusion: This study highlights key concepts which should be considered when designing the optimal management pathway 
for LARS management. Patients are interested in information on LARS and PFR to improve bowel function after colorectal 
surgery. However, this must be provided at the appropriate point in the patient pathway. The timing of physiotherapy after initial 
surgery is an important determinant of uptake; this study suggests it should be offered after ileostomy reversal.
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Introduction
Bowel cancer affects approximately 43,000 patients per year 

in the UK, with the majority of the cancers located in the rectum.
[1] An anterior resection is the gold standard surgical procedure for 
patients with rectal cancer where sphincter preservation is possible.
[2] Up to 75% of patients after an anterior resection experience 
impaired bowel function in the first 12 months after surgery.
[3] Symptoms are often referred to as Low Anterior Resection 
Syndrome (LARS) and include urgency, clustering, difficulty 
emptying and incontinence.[4] These symptoms remain present in 
up to 50% of patients for more than 10 years after surgery, and 
they have a significant effect on quality of life (QoL). [5-7] Up 
until recently there has been no guidelines on the management of 
LARS but the consensus statement from the MANUEL project 
has been published this year (REF) confirms the lack of high 
quality evidence for any for any of the current treatment options. 
The management guidelines for low anterior resection syndrome, 
the MANUEL project, was unable to recommend a particular 
treatment for LARS [8]. 

Treatments currently offered are those for faecal 
incontinence; dietary modification, use of anti-motility agents, 
transanal irrigation and Pelvic Floor Rehabilitation (PFR). The 
impact of PFR on bowel function in patients following rectal 
surgery has been assessed in a limited number of studies. A 
systematic review conducted by Visser et al. (2014) identified 
5 relevant studies with a total of 321 patients and reported that 
PFR was associated with improved bowel function and quality 
of life after LAR.[9] These studies report an improvement in 
symptoms between 50-80%, but used non-validated tools to 
assess bowel function. The studies included were of small sample 
size and generally of weak study design. No strong evidence is 
available for the use of post-operative PFR and there no data 
about optimal timing of the initiation of PFR. All of these studies 
described postoperative PFR interventions. The Physiotherapy 
and Anterior Resection Syndrome (PARiS) study was designed 
to assess the feasibility of providing a patient education session 
and a PFR programme prior to anterior resection for rectal cancer 
and prior to reversal of the ileostomy. The educational session 
involved teaching patients about pelvic floor exercises, bowel 
issues that they may experience after surgery and provided simple 
lifestyle advice. The programme was delivered by a pelvic floor 
physiotherapist and a bowel specialist nurse. The original study 
protocol included interviewing patients to assess their satisfaction 
with the elements of the programme. However, the study ran into a 
number of problems with set-up and recruitment which meant that 
the qualitative component was increased to understand the barriers 

to recruitment for the study. 

Methods
This was a single-arm, non-randomised, prospective 

mixed methods feasibility study assessing the acceptability of a 
preoperative educational session and a 3 month pelvic floor muscle 
rehabilitation programme (PFR), for patients undergoing anterior 
resection, prior to reversal of ileostomy for rectal cancer, in Cardiff 
and Vale and Cwm Taf University Health Boards.
Study Population

All patients with rectal cancer planned to receive an anterior 
resection between October 2017 and September 2018 were eligible 
for this study. 
Inclusion Criteria
	Rectal cancer
	Planned anterior resection
	Age >18 years 
	Suitable and capable of performing PFR
Intervention
Educational Session: After screening and consent, patients 
attended a preoperative educational session. These were segregated 
according to gender and lasted an hour. Patients were provided 
with an overview of normal anatomy and bowel function, how it is 
changed by surgery, low anterior resection syndrome, conservative 
management options and what the study involved. During this 
session baseline information and baseline QoL and bowel function 
questionnaires were also collected. 
Qualitative Interviews: All patient who agreed to be contacted, 
were invited for semi-structured interview to gather their opinions 
of the educational session and to explore how they found aspects of 
the PFR programme including; the pelvic floor exercises, the diary 
or application and the physical examination required for pelvic 
floor assessments. The interview topic schedule created guided the 
interviews, but allowed freedom for the patient to discuss areas of 
importance to them. 
PFR Programme: Patients could attend the baseline pelvic floor 
examination and introduction to PFR on the same day as the 
educational session or at a later date. This was conducted by a 
physiotherapist. Digital vaginal examination was performed to 
assess power, range of movement, endurance, agility, release 
and technique of the pelvic floor muscle activity for the women 
included in the study. Individualised programmes were provided at 
this visit by the physiotherapist based on their assessment. Patients 
were instructed to start pelvic floor exercises immediately and to 
continue until their operation. If the resting muscle tone was high, 
a series of down training sessions were completed prior to starting 
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the above programme. Patients were asked to recommence the 
exercises as soon as they were able to after their operation. Median 
time from baseline assessment to surgery was 2 weeks. Patients 
were asked to complete three sets of muscle exercises per day: fast 
pelvic floor contractions (10 repetitions three times per day), slow 
pelvic floor contractions (10 repetitions three times per day) and 
submaximal pelvic floor contraction (practice often throughout the 
day). If unable to do this, the participant’s programme was adapted 
to meet their ability and they were advised to progress to the 
maximum programme as able. Patients were given the option of 
recording their pelvic floor exercises with either a paper diary or the 
‘Squeezy’ mobile application (Living With Ltd, UK). Compliance 
was assessed by reviewing the number of entries. The Clinician 
version of the Squeezy application allowed the team to monitor the 
exercises performed prospectively as information was recorded 
each time the exercises were performed. Patients attended two 
follow-up visits at 6 weeks and 3 months post-anterior resection 
for pelvic floor assessment and completion of bowel function and 
QoL questionnaires. The programme was completed at 3 months, 
with patients having the option to continue the exercises if they 
wished.
Outcome Assessment
Primary Outcome: The primary outcome was the proportion 
eligible patients who consented to the programme and attended 
the educational session. 
Secondary Outcomes: The secondary outcomes were patient 
compliance with PFR, acceptability of the PFR programme, and 
functional/quality of life scores. 

Patients’ compliance to the PFR programme was assessed 
by reviewing the patient’s paper diary or Cx Squeezy log. The 
acceptability of the intervention was assessed by qualitative 
interviews. Pelvic floor tone was assessed by one physiotherapist 
at each site using the validated Oxford Grading System, a validated 
tool using digital examination during a maximal voluntary 
contraction to evaluate muscle strength.[10] Bowel function 
was assessed with validated bowel function questionnaires. 
(LARS score [11], St Mark’s faecal incontinence) [12] QoL was 
assessed using 2 validated questionnaires; European Quality of 
Life Five Dimension (EuroQol-5D) which is a generic QoL tool 
that generates a single index value for health status [13] and the 
European Organization for Research and Treatment of Cancer core 
quality of life questionnaire (EORTC QLQ-C30 V3.0) which is a 
cancer-specific quality of life tool [14]. 

Data Analysis

Descriptive data were reported as median with Interquartile 
Range (IQR). Due to lack of sufficient data no comparative analysis 
were made. Interview data content analysis was performed using 
NVivo V.10 with double coding undertaken by a member of the 

research team with qualitative data analysis experience. The codes 
identified included: timing, family support, understanding of the 
mechanics of the disease, self-care and co-producing care. 

Results
Of the 25 patients were eligible for inclusion, 16 (64%) 

declined to participate. Common reasons for declining included 
“too much to deal with”, “not interested at the moment” and 
“reluctant to attend additional appointments”. The remaining 9 
(36%) patients that were planned for a low anterior resection with 
defunctioning ileostomy for rectal cancer were included in the study. 
Baseline characteristics are presented in Table 1. The median age 
was 71 years (IQR 57-75) and the majority of the included patients 
were male (78%). Before surgery, 4 patients (44%) had a bowel-
related problem. These were urgency (n=2), constipation (n=1), 
and faecal incontinence (n=1). Five patients (56%) had impaired 
pre-operative pelvic floor tone with modified Oxford grading of 
3. Of all patients 5 (56%) presented without LARS, 1 (11%) with 
minor LARS, and 3 (33%) with major LARS. The global health 
status according to QLQ-CR30 and ED-5D were good. Table 1. 

Characteristic Patients 
N = 9

Median age (IQR), years 71 (57-75)

Male gender, n (%) 7 (78)

Pre-operative performance status, n (%)  

 - One 6 (67)

 - Two 2 (22)

 - Three 1 (11)

Bowel related problem perfore surgery, n %) 4 (44)

Pelvic floor tone, n (%)  

 Lift of muscles 5 (56)

 Good contraction 3 (33)

 Strong resistance 1 (11)

Global scale QLQ-CR30, median (IQR) 83 (75-92)

ED-5D, median (IQR) 0.88 (0.82-1.0)

LARS, n (%)  

 No LARS 5 (56)

 Minor LARS 1 (11)

 Major LARS 3 (33)

Started PFR after educational session, n (%) 7 (78)

Table 1: Baseline characteristics.
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All of the participants completed pre-operative education. 
Two of the patients who completed the educational session did not 
undergo anterior resection with bowel continuity, and thus were 
excluded from the PFR programme and further follow up. Post-
operative anastomotic leak occurred in two patients, both went 
back for theatre for a wash out and rectal drainage. One patient had 
a pelvic abscess that was treated conservatively with antibiotics. 
Following these complications, all 3 patients withdrew from the 
study. Of the remaining 4 patients, only one patient completed 
PFR for a period of 3 months. This patient had a pre-operative 
Modified Oxford Scale of 3; this was unchanged at 6 week and 3 
month follow-up. At 3-month follow-up, 1 patient had undergone 
ileostomy reversal, and 6 patients were still awaiting reversal.

One of the main logistical issues encountered was the 
availability of a physiotherapist trained to provide the intervention. 
At Site 1, the incumbent physiotherapist left their post shortly 
after initiation of the study; a replacement physiotherapist had to 
be trained and went on sick leave not long after starting. Site 2 
experienced difficulties in patient recruitment because there were 
several trials open at the same time amongst the same cohort 
of rectal cancer patients. The burden of the study in terms of 
attendance for the session and physiotherapy meant that many 
patients did not wish to consent preoperatively but did express 
interest in attending the educational session after surgery. Some 
patients withdrew consent to continue in the study following post-
operative complications. Six patients agreed to be contacted for 
interview, of which 4 completed the interview. These were two 
men that completed the trial and two female patients who had 
initially declined to participate in the intervention. Timing: The 
patients who agreed to take part in the study felt that the “timing 
was spot on” and provided them with an opportunity to proactively 
engage in their own care at a difficult time. Non-participants felt 
that the study was “too much too soon”. They reported feeling too 
overwhelmed by the burden of the diagnosis to take on additional 
information or appointments.

Family support/independence: Participants who completed 
the study were able to drive themselves to and from appointments. 
The non-participants relied on others for transport to appointments 
and for help with diaries. They felt that their participation in the 
study would have been a burden for their family and they did not 
feel able to take this on at the time. Self-care: For the patients 
who participated in the study, the idea of doing something to help 
themselves was important. Performing the exercises and being 
in the study provided a focus and a “job to do”. Unlike the non-
participants, those participating described themselves as generally 
fit and both felt they had a positive outlook on life. Co-producing 
care: Those who participated in the educational session and the 
PFR programme were clear that being involved in the study gave 

them a chance to be actively involved in their own care. The non-
participants felt that they did not know how to weigh up being 
involved in the study. 

Discussion
This study highlighted that patients are interested in 

information on LARS and pelvic floor exercises to improve bowel 
function after colorectal surgery, but that it is important to choose 
the appropriate point in the patient pathway to do this and that 
this may vary between patients. The use of a pre surgery and 
early post-surgery PFR programme was possible but difficult for 
many patients to adhere to. The patients who were involved liked 
the concept and felt it gave them a degree of control over their 
treatment, but for others it was too much to do at a difficult time 
early after their diagnosis, when their cancer treatment had not yet 
started. The focus at the beginning of treatment is on survival and 
cancer cure; patients rarely anticipate that they will have potential 
functional problems. [15] It has been reported that only one third 
of patients (32.7%) will visit a health professional for advice or 
treatment for bowel problems after surgery [16] and this may be 
related to lack of information on what is normal and what can be 
treated, as well as the stigma of bowel issues. Tackling this issue 
may increase patient appetite to participate in a PFR programme. 

The limitations of this study were the poor recruitment rates 
due to timing of the intervention before and in the early post-
operative period. This was a burden for some patients because they 
need time to process the idea they had cancer. Others indicated that 
pre-operative PFR gave them a chance to get ready for the surgery 
and felt like they were doing something positive to help themselves. 
There were difficulties in delivering a physiotherapy programme 
due to staffing issues and the lack of qualified physiotherapist to 
deliver the PFR. Furthermore, the delays in closure of ileostomy 
resulted in unrestored bowel continuity at the end of the study 
duration for the majority of the patients. The effect of the PFR 
programme on bowel function was therefore not possible to 
evaluate. The qualitative work allows us to draw some broad 
insights into the reasons for poor patient participation, although 
limited by the small numbers involved. For the patients that did 
participate, the men were better at engaging, but their professional 
background and access to a car for travel to appointments was 
important to their engagement. who declined to participate cited 
lacked the ability to travel independently, and cited concerns that 
involvement would burden their family members. This may be 
remedied by involving family members in discussions about the 
trial. Alternatively, providing remote-access resources for patients 
to use at a time of their convenience (online/booklets/videos) with 
the option to book physiotherapy appointments might increase 
engagement.

There were difficulties in delivering a physiotherapy 
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programme due to staffing issues and the lack of qualified 
physiotherapist to deliver the PFR. The lack of physiotherapists 
trained in pelvic floor rehabilitation is a problem that is recognized 
by the UK Pelvic Floor Society, with the consensus that access to 
specialist care is variable and often inappropriate.[17] There are 
currently around 800 specialist pelvic floor physiotherapists in the 
UK and only one post graduate physiotherapy course in the UK 
dedicated to this topic.[18] Plans to increase training opportunities 
in the UK and courses are essential to expand the current 
workforce.[19] Notwithstanding the important role of trained 
physiotherapists, the Squeezy app is a tool that can provide support 
for patients that wish to train their pelvic floor muscle at any time 
in their post-operative period. This may be particularly useful for 
those units with limited access to specialist physiotherapy. The 
app has been designed by physiotherapists, and approved by the 
National Health Service (NHS), and can be tailored to a specific 
exercise programme by the physiotherapists and set to remind 
patients when to do their exercises. In addition there is a licensed 
Clinician version, that maintains a prospective time record of the 
number of exercises completed. This can be reviewed remotely by 
the team looking after the patient. The majority of the patients in 
this study waited for longer than 3 months for ileostomy closure. 
This finding has led to the development of the CLOSE IT study 
[20] and subsequent quality improvement work on expediting to 
ileostomy reversal. [21] Patients with a clear sense of when they 
will return to passing stool per rectum may be more inclined to 
pro-actively engage in a PFR programme. These delays meant that 
this study was unable to evaluate the impact of the programme on 
QoL and bowel function.

Nearly all patients will experience bowel dysfunction 
initially following surgery and 25-50% will experience severe 
bowel dysfunction on a long-term basis. [5,6] The most common 
change in the study group was increased frequency of bowel 
movements, with half stating that their current frequency was 
more than twice per day.[16] Although few studies have been 
published on rehabilitation in patients suffering from LARS, 
results are encouraging. Muscle training might improve timing and 
strength of automatic contractions, resulting in reduced leakages.
[8] This emphasises the importance of strategies for increasing 
engagement and compliance with PFR programmes. The 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 ‘Management 
guidelines for low anterior resection syndrome’ (MANUEL) 
project provides an up-to-date practical summary of the available 
evidence concerning LARS, initiated by experts in LARS from 
several nations (Denmark, France, Austria, Italy, the Netherlands 
and the UK).[8] Their conclusion was that whilst few studies have 
been published on rehabilitation in patients suffering from LARS, 

results are encouraging. Muscle training might improve timing and 
strength of automatic contractions, resulting in reduced leakages. 
Biofeedback can help patients by optimizing their motor response 
through visual and hearing signals, lowering the threshold for the 
discrimination of a rectal sensation. Rectal balloon training may 
improve rectal sensitivity by stepwise reductions in rectal balloon 
distension. Despite this, the different protocols used regarding 
duration of training, method and application modality still do not 
allow firm conclusions. Future studies assessing the efficiency of 
PFR are warranted. 

Conclusion
This study highlighted that patients are interested in 

information and pelvic floor exercises to improve bowel function 
after colorectal surgery. However it is important to choose the 
appropriate point in the patient pathway to do this. We have 
amended the patient pathway for bowel dysfunction following the 
valuable lessons learnt in this study.
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