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Abstract 

Objectives

To report outcomes following biofeedback for functional problems associated with an ileoanal pouch. Incontinence and evacuatory disorders associated with the ileoanal pouch can be particularly problematic and difficult to treat using conventional therapies. Biofeedback therapy is a behavioural treatment that offers a non-surgical approach as an alternative or adjunct for patients. 

Materials and methods

This was a retrospective single centre study. We reviewed the notes of all patients attending for biofeedback at our institution between January 2012 and October 2017, and identified all those that did so for ileoanal pouch related problems. We recorded patient reported subjective improvements following biofeedback. The validated International Consultation on Incontinence Questionnaire was used to assess improvement in incontinent symptoms and the evacuatory disorder questionnaire was used to assess improvement in evacuatory disorders.





Results

Twenty-six patients with ileoanal pouch related problems underwent biofeedback. Based on patients’ feedback at next clinical encounter following biofeedback, nine reported much improvement, 11 reported some improvement and six reported no improvement. In the group treated for incontinence, quality of life improved significantly from a median pre-treatment score of 80 to a post-treatment score of 41 (p=0.01). Biofeedback reduced pain, bloating straining and laxative use in patients with evacuatory disorders. 

Conclusions

Biofeedback may be associated with significant improvement in quality of life as well as possible improvements in symptoms related to both incontinence and evacuatory disorders. It is probably an underused service. Further larger prospective studies are required to properly assess the efficacy of biofeedback in ileoanal pouch related dysfunction.











Introduction: 

Restorative proctocolectomy (RPC) with ileal pouch-anal anastomosis is performed in patients with ulcerative colitis (UC) refractory to medical therapy or with neoplasia, and in some patients with familial adenomatous polyposis. This approach is popular amongst patients, since it restores intestinal continuity and avoids the need for a permanent ileostomy. Functional outcomes are generally reported as good[1][2], however, complications can arise , including impaired continence and evacuatory disorders, that are difficult to treat with conventional medical therapies. 

Incontinence can occur in up to 12%-31% of patients with an ileoanal pouch [3,4] but there are few studies reporting therapeutic interventions in this setting. Evacuatory difficulty in the absence of any mechanical or anatomical abnormality is uncommon and management options are limited.

Biofeedback therapy is a behavioural treatment which is non-invasive and offers a non-surgical approach as an alternative or adjunct for patients with functional bowel disorders[5]. The theoretical basis for biofeedback is ‘learning through reinforcement’ or ‘operant conditioning’[6]. Thus, biofeedback is classed as a re-education tool, in which information concerning a normally subconscious physiological function is relayed; the patient is then actively involved in learning to create a change in this function. 

In a randomised controlled trial comparing treatment of faecal incontinence with either biofeedback or pelvic floor exercises in patients without a ileoanal pouch it was found that biofeedback was superior to pelvic floor exercises alone, with 76% of patients having biofeedback compared with 41% who did not report adequate relief at three months (p<0.001) [7]. Furthermore, the treatment is widely accepted as a treatment for faecal incontinence[8]. Biofeedback has also been shown to be effective in evacuatory disorders[9], with one study highlighting that in 76% it can successfully treat obstructed defaecation[10].

This to our knowledge is the first study to report on outcomes of any intervention specific for ileoanal pouch related functional symptoms using validated questionnaires and builds on the available small case series that have used biofeedback for ileoanal pouch evacuation difficulties[11][12].

















Methods: 

This was a retrospective single centre study. We reviewed the notes of all 5027 patients who had attended biofeedback at our institution between January 2012 and October 2017 to identify those who had been referred with an ileoanal pouch. 

Variables collected

Patient demographics, details of ileoanal pouch construction and indication for biofeedback referral were recorded. ICIQ-B scores are routinely collected pre- and post- therapy in patients having biofeedback for faecal incontinence in our unit. Symptoms of incomplete evacuation are captured by our institution's evacuatory disorder questionnaire (appendix 1) before and after biofeedback. Questionnaires were filled out independently by the patient both prior and after the biofeedback session.

The ICIQ-B is a validated questionnaire for faecal incontinence. It is split into four domains to separately measure bowel pattern, bowel control and quality of life with questions that are not directly scored but taken into account.  It is a psychometrically robust, self-report instrument that evaluates anal incontinence and its impact on quality of life[13].

The tool used to measure evacuatory disorders was designed by our institution and is currently not published. It measures stool frequency and consistency of the stool according to the Bristol stool chart. The questionnaire also uses a binary scale to assess the feeling of incomplete emptying, the need to strain on evacuating and presence of pain, bloating and laxative use. In both questionnaires, improvement is measured on an inverse linear scale.

Subjective outcome measures

We analysed subjective markers of improvement in all patients who underwent biofeedback. These were identified by two independent reviewers (HC, JPS) by scrutiny of patient records at the next clinical encounter following their final biofeedback session. Subjective measures were grouped into “much improved”, “some improvement” and “no improvement” by each independent reviewer. Disagreements were resolved by consensus. We defined levels of improvement using real terms that the patient used. 

'No improvement' was defined if the patient reported: 'no improvement', 'still troubled', 'symptoms are the same'. 'Some improvement' was defined by the patient reporting: 'some improvement', 'slight improvement', 'symptoms better'. 'Much improved' was defined by the patient reporting: 'symptoms resolved', 'not bothering me anymore', 'improved a lot', 'symptoms much improved', 'good improvement', 'managing symptoms well', 'feeling much better'.

Biofeedback technique[13]

Our institution offers patients an individualised package of care to improve their bowel dysfunction, which includes any of the treatment options in the biofeedback therapy pathway (see below).  Biofeedback takes a holistic approach, commencing with an advanced assessment to ascertain the patient’s symptoms and problems as well as their concerns and anxieties. This treatment therefore takes into account the physical and psychological needs of each individual patient, and as a result provides the therapist with an insight in to how symptoms can influence quality of life. A tailored-made biofeedback program is then formulated, taking into account the physical and psychological needs of each individual patient.

During the sessions, dietary and fluid modification are advised. Evacuatory techniques and posture are 
reviewed with the patient. Pelvic floor assessment with particular focus on pelvic floor exercise, urge resistance and myofascial release techniques are reviewed. These are practised with the patient several times during the session and they are given printed materials to continue practising at home. In patients who needed psychological help, counselling sessions with a specialist are offered and coping techniques are taught.
Patients are usually offered up to 6 sessions over a period of 6-8 months, and are discharged when their symptoms resolved, they 
satisfied with the outcomes, or they have made no progress in two or more sessions and further improvement deemed unlikely.

Statistical analysis
The Wilcoxon signed-rank test was used to analyse non-parametric pre-and post ICIQb. Statistical significance was defined as p <0.05. The kappa co-efficient was used to assess the inter-rater agreement where subjective measures were assessed. Statistical tests were performed using the STATA (StataCorp LP 4905 Lakeway Drive, College Station, Texas 77845-4512, USA). 


Results

We identified 26 patients who had ileoanal pouch related problems and underwent biofeedback. Sixteen (62%) patients had predominately incontinence symptoms, eight (31%) had evacuatory disorder symptoms, one (4%) had abdominal pain and one (4%) had pruritus ani. There were nine (57%) patients who had objective follow-up data with a pre- and post-biofeeback objective questionnaire relating to faecal continence and five (63%) who had objective follow-up data with a pre-and post-biofeedback objective questionnaire related to evacuatory disorders and these are presented as a sub-analysis. The median number of biofeedback sessions was 2 (range 1-6). The median length of follow-up was 3 months (range 1-6). Baseline characteristics are shown in table 1.
















Table 1. Baseline demographics
	DEMOGRAPHIC
	
	n (%)

	Total patients
	
	26 (100)

	Age at start of biofeedback (median, range) (years)
	49 (36-74)
	

	Male:female
	Male
	8 (31)

	
	Female 
	18 (69)

	Reason for ileoanal pouch
	Ulcerative colitis
 
	23 (88)

	
	Familial adenomatous polyposis
	3 (12)

	Time from ileostomy closure to biofeedback (median, range) (years)
	8 (1-33)
	

	Trial of dietary manipulation
	
	18 (69%)

	Trial of medical therapy before biofeedback
	Laxatives 
	8 (31%)

	
	Anti-diarrheal agents
	18 (69%)



Two patients had complications within 30 days following restoration of continuity, one had an anastomotic leak and one had anastomotic dehiscence. Both culminated in incontinence.



Defecatory disorder using objective scoring system scores (n=4) (appendix 1)
Pre-biofeedback

The median stool frequency prior to biofeedback was 9 per 24 hours; the median consistency of the stool using the Bristol stool chart was 6.5; four (100%) patients complained of incomplete emptying; four (100%) reported straining; four reported pain (100%); three (75%) reported bloating; one (25%) required regular laxative use.

Post biofeedback

After biofeedback the median stool frequency was 7 per 24 hours, the median consistency was 5.5. Four (100%) patients complained of incomplete emptying, two (50%) patients reported straining, one (25%) patient reported pain, two (50%) reported bloating and laxatives were not required by any patient.

Incontinence disorder using ICIQB (table 2)

After biofeedback in those patients with a pre and post ICIQB score, biofeedback was associated with significantly improved quality of life (p=0.01) with improvements in bowel pattern and bowel control.




Table 2: Incontinence disorder using objective scoring system (n=5) ICIQB Scores
	Domain
	Pre-biofeedback score (median,range)
	Post biofeedback score (median,range)
	P value

	Bowel pattern
	62 (49-62)
	46 (39-62)
	0.12

	Bowel control
	82 (33-102)
	53 (11-76)
	0.21

	Non-scored
	22 (17-35)
	29 (12-29)
	0.35

	Quality of life
	80 (62-98)
	41 (30-55)
	0.01








Figure 1. Overall subjective post biofeedback scoring





The kappa-co-efficient for inter-rater agreement was 0.94 (SE 0.57)

Improvement by presenting symptoms (figure 1)
In the group with incontinence as the predominant symptom, four (25%) patients showed 'much improvement', eight (50%) showed 'some improvement' and four (25%) showed 'no improvement'. In the evacuatory disorder group, four (50%) showed 'much improvement', two (25%) showed 'some improvement' and two (25%) showed 'no improvement'. Biofeedback was associated with 'much improvement' in the patients with abdominal pain and pruritus ani as their predominant symptom.

















Discussion

Biofeedback for predominately incontinence symptoms is associated with reduction in bowel frequency, an improvement in bowel control and statistically significant improvement in quality of life within six months of follow-up.  Biofeedback shows potential in reducing pain, bloating and straining in patients with evacuatory disorders. Subjectively, biofeedback has at least some improvement in overall symptoms in 77% of all patients in our cohort.

There are sparse data on the value of biofeedback in the ileoanal pouch with one study showing that 9/11 patients had improvement in incontinence, defined as patients returning to a normal pouch defaecation pattern, following biofeedback [11]. Furthermore, a study that included the use of biofeedback for a variety of pouch conditions including pouchitis showed that in a subgroup of eight patients with non-relaxing pelvic floor dysfunction without pouchitis, all eight patients subjectively improved.[12].  Therefore, our results are in keeping with these small studies that show biofeedback to be a useful adjunct to help these patients with functional problems related to an ileoanal pouch. Biofeedback has also been found to be effective in other forms of IBD with one study highlighting an 89% improvement in faecal incontinence in IBD patients following biofeedback[14]  and another study showing a 30% improvement in constipation symptoms following biofeedback[15]. 

Patients suffering with symptoms of incontinence and evacuatory disorders are difficult to treat. This study has highlighted that biofeedback may be a valuable resource to help ileoanal pouch patients with incontinence, evacuatory disorders and functional problems.  Furthermore, our study is the first to incorporate a validated questionnaire to assess outcomes in faecal incontinence in the pouch.

Limitations of this study were its retrospective nature. The study is also limited by small numbers, and the incomplete use of pre-and post-treatment measures. Nonetheless, the number of patients was comparable to other series available in the literature and builds on the limited data available. In addition, a significant improvement in quality of life was observed despite this sample size and therefore may suggest that in certain well selected patients’ biofeedback represents a valuable treatment option but this will require further validation in prospective randomised studies.

Further prospective studies are required to evaluate biofeedback for incontinence, evacuatory disorders and other functional problems in patients with an ileoanal pouch. Furthermore, long-term appraisal of biofeedback for pouch related problems would help understand the long-term effects in this patient cohort. Randomised controlled trials comparing biofeedback against alternatives such as medications and surgeries may also provide insight into the effectiveness of biofeedback in the ileoanal pouch.








Conclusions

Biofeedback may be associated with significant improvements in quality of life for incontinence issues with the ileoanal pouch and may be  associated with reductions in pain, bloating, straining and laxative use in patients with evacuatory disorders in ileoanal pouch. It is probably an underused service and may benefit more patients with similar problems. Further prospective studies are required to assess the efficacy in the ileoanal pouch.

Acknowledgements: None

Declaration on interest statements: None to disclose
















References
[1] 	de Buck van Overstraeten A, Wolthuis AM, Vermeire S, et al. Long-term functional outcome after ileal pouch anal anastomosis in 191 patients with ulcerative colitis. J. Crohn’s Colitis. 2014;8:1261–1266.
[2] 	Tulchinsky H, Dotan I, Halpern Z, et al. A longitudinal study of quality of life and functional outcome of patients with ulcerative colitis after proctocolectomy with ileal pouch-anal anastomosis. Dis. Colon Rectum. 2010;53:866–873.
[3] 	Michelassi F, Lee J, Rubin M, et al. Long-term functional results after ileal pouch anal restorative proctocolectomy for ulcerative colitis: a prospective observational study. Ann. Surg. 2003;238:433-441-445.
[4] 	Fazio VW, O’Riordain MG, Lavery IC, et al. Long-term functional outcome and quality of life after stapled restorative proctocolectomy. Ann. Surg. 1999;230:575-84-6.
[5] 	Storrie JB. Biofeedback: a first-line treatment for idiopathic constipation. Br. J. Nurs. 1997;6:152–158.
[6] 	Enck P. Biofeedback training in disordered defecation. A critical review. Dig. Dis. Sci. 1993;38:1953–1960.
[7] 	Heymen S, Scarlett Y, Jones K, et al. Randomized Controlled Trial Shows Biofeedback to be Superior to Pelvic Floor Exercises for Fecal Incontinence. Dis. Colon Rectum. 2009;52:1730–1737.
[8] 	Wald A, Bharucha AE, Cosman BC, et al. ACG Clinical Guideline: Management of Benign Anorectal Disorders. Am. J. Gastroenterol. 2014;
[9] 	Sagae UE, Lima DM dos R, Alves KR, et al. Effectiveness of biofeedback therapy in patients with chronic constipation. J. Coloproctology (Rio Janeiro). 2012;32:65–71.
[10] 	Rao SS, Welcher KD, Pelsang RE. Effects of biofeedback therapy on anorectal function in obstructive defecation. Dig. Dis. Sci. 1997;42:2197–2205.
[11] 	Hull TL, Fazio VW, Schroeder T. Paradoxical puborectalis contraction in patients after pelvic pouch construction. Dis. Colon Rectum. 1995;38:1144–1146.
[12] 	Quinn KP, Tse CS, Lightner AL, et al. Nonrelaxing Pelvic Floor Dysfunction Is an Underestimated Complication of Ileal Pouch–Anal Anastomosis. Clin. Gastroenterol. Hepatol. 2017;15:1242–1247.
[13] 	Cotterill N, Norton C, Avery KNL, et al. Psychometric Evaluation of a New Patient-Completed Questionnaire for Evaluating Anal Incontinence Symptoms and Impact on Quality of Life: The ICIQ-B. Dis. Colon Rectum. 2011;54:1235–1250.
[14] 	Symbiosis SG, Vasant DH, Limdi JK, et al. Biofeedback Therapy Improves Continence in Quiescent Inflammatory Bowel Disease Patients with Ano-Rectal Dysfunction.
[15] 	Perera LP, Ananthakrishnan AN, Guilday C, et al. Dyssynergic Defecation: A Treatable Cause of Persistent Symptoms When Inflammatory Bowel Disease Is in Remission. Dig. Dis. Sci. 2013;58:3600–3605.





























Appendix 1: Institution constipation/evacuation disorder

Biofeedback Assessment Sheet

Therapist:
Date:

Hospital Label:


Telephone: Home
		 	  Work
Referrer:

GP:
Marital status: single/married/lives with partner/divorced/widowed

Occupation:

Ethnic Group: White/Asian/black/Chinese/other

Transit: Slow/Normal/not done
SRUS/megarectum/rectocele/prolapse/constipation/evacdis

Start of Problem:
Main problems now:
Urge: yes/no/sometimes		abdo/rectum
Frequency 4-8 times daily		Longest bno:
Consistency :BSFS NO;
Blood: Yes/No/Sometimes
Bright/Dark/on wiping/in stool/in toilet
Haemorroids/anal fissure
Mucus: yes/no/sometimes
Digitate: yes/no sometimes
Incomplete: yes/no/sometimes
Strain: Yes/no/sometimes
Pain: Yes/no/sometimes
Bloating: Yes/no/sometimes
Laxatives: Yes/no/sometimes
Other meds:

PMH/Surgery:
Continence: Passive/urgency/post defaecation/bladder
Pregnancies: yes/no para difficult deliveries
Bowel pathology excluded:
History of depression

Diet: regular? Example (if relevant)

Fluids per day
Effect on lifestyle/relationships/emotions




Subjective improvement post biofeedback
9
11
6

Much improvement	Some improvement	No improvement	9.0	11.0	6.0	
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