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Abstract
Aim: Ileal pouch-anal anastomosis (IPAA) after proctocolectomy is a surgical treatment option for patients with intractable ulcerative colitis (UC) and familial adenomatous polyposis (FAP). One of the complications after IPAA is evacuation difficulty due to functional pouch problems but its mechanism is not well understood. We aimed to evaluate the role of defaecating pouchograms in patients with evacuation difficulty in assessing the mechanism of functional pouch problems.

Method: All patients with an ileo-anal pouch who had a defaecating pouchogram for evacuation difficulty between 2006 and 2014 were retrospectively reviewed. Findings and features from defaecating pouchograms were correlated with symptoms. Demographic, clinical and radiological variables were analysed.

Results: A total of 87 patients (55 (63%) female (F)) were included, with a mean age of 47.6 years (standard deviation (SD) 12.5). Thirty five patients had mechanical outlet obstruction and 52 patients had no identified mechanical outlet obstruction explaining their evacuation difficulty. The mean age of this group was 48.2 years (SD 13, 33 (63%) F)). Significantly more patients used concurrent bowel medication (p=0.029), complained of high defaecatory frequency (p=0.005) and initiation problems (p=0.049) and underwent pouchoscopy (p=0.003) in the group where no mechanical cause for obstruction was found. Biofeedback appeared to be a feasible treatment for non-mechanical defaecatory difficulty, with an improvement in symptoms in 7 of 16 patients. The most common findings on defaecating pouchogram were a residual barium of more than 33% after attempted evacuation (46%, n=24), slow evacuation (35%, n=18) and mucosal irregularity (33%, n=17). Analysis of correlation between radiological features and symptoms showed relationships between straining, anal pain, incontinence and urgency with patterns of anismus or pelvic floor descent or weakness on defaecating pouchogram. Symptoms of incomplete evacuation, initiation problems, high defaecatory frequency and abdominal pain did not show correlation with functional pouch problems on defaecating pouchogram.

Conclusion: Defaecating pouchogram may be useful to identify anismus and pelvic floor disorders in pouch patients who have symptoms of straining, anal pain or incontinence. Pouchogram findings did not correlate with symptoms of high frequency and abdominal pain, thus in these patients defaecating pouchogram does not provide clinically meaningful information. Patients who complain of straining, incontinence, anal pain or urgency and have anismus or pelvic floor disorders may benefit from behavioural therapy. 

What does this paper add to current literature
This paper is the first study on defaecating pouchograms of ileo-anal pouch patients with evacuation difficulty to assess the value of this investigation as a tool to elucidate the mechanism of functional evacuatory difficulty and guide subsequent treatment.

Introduction
Pharmacological treatment, such as steroids, salicylates and immunosuppressants, coupled with the development of biological agents are effective treatments for ulcerative colitis (UC).[1] However, approximately 35% of the patients still require surgery owing to medically refractory UC or neoplastic changes.[2,3] In familial adenomatous polyposis (FAP), 95% of the patients develop colorectal cancer by age 50, therefore most undergo prophylactic proctocolectomy or colectomy. Formation of ileal pouch-anal anastomosis (IPAA) after proctocolectomy is an option for surgical treatment for patients with medically refractory UC and FAP. It was first described by Parks and Nicholls in 1978[4] and can revolutionalise patients’ quality of life (QOL) by avoiding a permanent ileostomy and maintaining continence. Different small bowel configurations have been used, including the J pouch described by Utsunomiya and colleagues[5] in 1980. This configuration is easy to construct and has a more efficient evacuation, therefore the J pouch is now considered as the configuration of choice.[6]
IPAA offers good long-term outcome in selected patients, however, a proportion of patients develop difficult complications.[7] Much research has been conducted on mechanical and inflammatory complications such as pouchitis, stricture, long rectal cuff or chronic sepsis due to anastomotic leakage. Pouchitis, the most common adverse event, is seen in 23% to 46% of the UC patients 10 to 11 years after IPAA and in 8% of FAP patients.[8,9] The study of Prudhomme et al.[10] showed the percentage of strictures after IPAA to be 11% for patients with UC and 12% for patients with FAP. Outlet obstruction by long cuff in J and S pouches is seen in 14% and 65% respectively[11] and anastomotic leakage is seen in 6.5% of all patients.[12] Persistent complications and Crohn’s disease of the pouch can lead to permanent diversion of IPAA with or without pouch excision in approximately 9% of the cases[13], known as pouch failure. 
There are some patients, however, who develop symptoms of evacuation difficulty without any identifiable mechanical or physical cause. This phenomenon is called pouch evacuatory dysfunction and its mechanism is not well understood. In previous studies, functional pouch problems have been evaluated by manometry[14] and electromyography[15], but so far there is no gold standard for the investigation of functional pouch problems. Defaecating pouchogram is commonly used in practice to investigate evacuation difficulty but its role in functional pouch problems has not been established. 
The primary aim of this study was to assess whether defaecating pouchograms of patients with symptoms of evacuation difficulty elucidate the mechanism of functional pouch problems and to correlate the findings of defaecating pouchograms with symptoms. The secondary aim was to assess demographic and clinical differences between patients with and without mechanical pouch outlet obstruction identified on defaecating pouchogram.

Methods
Patients
Radiology reports of all defaecating pouchograms performed between 2006 and 2014 at St Mark’s Hospital were reviewed.
All patients who had undergone a defaecating pouchogram for evacuation difficulty were included. Pouchograms performed to rule out anastomotic leakage prior to reversal of defunctioning ileostomy were excluded. Defaecating pouchograms of patients with presacral collection or inflammatory complications such as pouchitis and cuffitis were also excluded.
Demographic and Clinical Variables
Medical notes of all identified patients were read by a study investigator to extract the demographic and clinical variables. For equivocal medical notes the opinion of a second investigator was sought. Demographic variables collected included age, gender, date of birth, initial diagnosis, date of pouch surgery and date of defaecating pouchogram. Clinical variables collected were urgency, incontinence, abdominal pain, anal pain, prolapse, straining, initiation problems, use of digitation and other manoeuvres to open bowel, sensation of incomplete evacuation and high evacuation frequency (>7/24h). Other investigations performed included one or some of the following: pouch endoscopy and histology, small bowel imaging, pelvic investigations such as MRI, pelvic floor investigations such as anorectal physiology testing and SeHCAT-scans. Treatment variables included redo pouch, excision of pouch, formation of defunctioning ileostomy, biofeedback, medina catheter and dietary modification. Concurrent bowel medication use was also documented including the use of antibiotics. The outcomes after treatment were reported when available. 

Defaecating Pouchogram Evaluation
There is no prior preparation required for the test. With the patient in the lateral decubitus position 100mls of dilute(50%) Barium Sulphate (Baritop, SanoChemia Diagnositcs UK Limited, Bristol, UK) is instilled via two 50ml syringes.  A final 50mls of Barium Sulphate Paste made with Oat based cereal is then instilled.  The patient is then asked to sit on a commode in the lateral position and serial X-rays taken while evacuation proceeds.  The examination takes 30seconds-3minutes.  
[bookmark: _GoBack]For the current study the investigator was assisted by a radiologist to evaluate the selected defaecating pouchograms. Radiology reports written by the performing radiologist were read and defaecating pouchograms were reassessed with the assisting radiologist to find the variables of interest. The different pouchogram features were documented using a template  (Table 1), starting with the functional problems anismus, pelvic floor descent and pelvic floor weakness. Anismus was defined as an initiation of defaecation taking longer than two seconds or multiple evacuation attempts with pelvic floor incoordination without an identified stenosis or long rectal cuff. Pelvic floor descent and pelvic floor weakness were defined as a pelvic floor more than 2 centimetres below the normal level. Structural features notes were cuff length, efferent limb stenosis, presacral widening, pouch configuration, angulation, enterocele, intussusception, permanent outpouching, afferent limb abnormalities, contrast filling defects, volume and mucosal irregularity. For the function of defaecation, the following elements of defaecating pouchograms were evaluated: the time to initiate defaecation, percentage of barium evacuated per second, the amount of barium residue after attempted evacuation, whether manual compression was needed to empty the pouch and existence of incontinence.

Outcome Measurement
The primary outcome was the correlation of defaecating pouchogram features with symptoms of evacuation difficulty in patients without mechanical or physical outlet obstruction. The secondary outcome was to compare demographic and clinical variables in patients with or without mechanical pouch disorders and assess the differences between the groups.

Statistical Analysis
Quantitative data were entered into an Excel spreadsheet (Microsoft Office Excel 2007). For continuous variables, data were reported using mean and standard deviation when it was normally distributed and median and range otherwise. The unpaired t-test or Mann-Whitney test was used for the comparison of independent continuous variables. Correlations between the symptoms and defaecating pouchogram patterns were analysed using the McNemar’s chi squared test. Independent categorical data were analysed using Fisher’s exact test or chi-square test accordingly. A p-value of less than 0.05 was considered statistically significant. Statistical analysis was performed using GraphPad Prism (version 6.05 for Windows, GraphPad Software, San Diego California USA, www.graphpad.com) and statistical software R version 2.15.2 (http://www.R-project.org) with appropriate packages.

Ethics
This review of defaecating pouchograms was approved by London North West Healthcare NHS Trust R&D Department. 

Results
Demographic and Clinical Evaluations
A total of 174 defaecating pouchograms from 163 patients with IPAA were performed at St Mark’s Hospital between 2006 and 2014. The medical notes, radiological images and reports were screened according to inclusion and exclusion criteria and 87 defaecating pouchograms were included in the final analysis (Figure 1).
The mean age of patients was 47.6 years (SD 12.5) and 55 (63%) patients were female. The median time between pouch surgery and the date of defaecating pouchogram was 7 years (range 0-39). Concurrent bowel medication was used in 50 (58%) of the patients with 43 people using anti-diarrhoeal drugs, 4 using lactulose and other laxatives and 5 using anti-spasmodics such as buscopan and mebeverine. In 4 patients antibiotics were used to improve symptoms rather than treating pouchitis, 3 patients used the probiotic VSL#3, 2 patients were taking amitriptyline and 1 patient was taking Asacol. In most of the patients the initial diagnosis was ulcerative colitis (n=71). Other diagnoses were FAP (n=10), indeterminate colitis (n=2), cancer with dysplastic polyps (n=1), Crohn’s disease (n=1), severe constipation (n=1) and for one patient the initial diagnosis was not reported. Two of the UC patients and one of the FAP patients had a diagnosis of colorectal cancer before IPAA surgery. The main symptoms prior to defaecating pouchogram were sensation of incomplete evacuation (n=66), high frequency (n=60) and abdominal pain (n=53)(Table 2). 
In 35 patients a mechanical pouch disorder was identified such as a long cuff of more than 2 cm (n=11) or anastomotic stenosis (n=22). Two patients were found with another unusual configuration preventing emptying: one with an S-shaped pouch and one with a peritoneal cyst on MRI preventing emptying. Since the evacuation problems in these 35 patients were probably caused by the mechanical pouch disorder we did not focus on this patient group to analyse functional pouch disorders. 
Of the remaining 52 patients without mechanical pouch outlet obstruction the mean age was 48.2 years (SD 13), 33 (63%) of the patients were female and time between pouch surgery and defaecating pouchogram was median 7 years (range 0-39)(Table 2). Biofeedback appeared to be a feasible treatment in this patient group with an improvement of symptoms in 7 out of 16 patients. Nine patients were still having ongoing biofeedback at the time of this study. Evacuation was improved with usage of a medina catheter in 6 patients, 8 patients did not have any benefit and in 2 patients the results were not yet available. Dietary modification improved the symptoms in 8 patients, did not help in 2 patients and for 7 patients the outcome was unknown. 

Comparison of Radiological Variables with Symptoms
In the 52 patients with evacuation difficulty without obvious mechanical problems, defaecating pouchograms were assessed in detail to see if there were any functional components to account for the symptoms. The most common findings on defaecating pouchogram were barium residue after evacuation of more than 33% (n=24), slow evacuation (n=18) and mucosal irregularity (n=17)(Table 3). Median percentage of barium evacuated per second was 2.5 (range 0.06-8.75). Permanent anterior outpouching was seen in 11 of the patients, 7 patients showed a large volume pouch and 2 patients a small volume pouch on pouchogram. Contrast filling defects were due to faecal residue in 3 of the patients and underfilling of the pouch in 1 patient. The afferent limb was not always imaged or filled on defaecating pouchogram and therefore an assessment could be made for only 39 of the 52 patients: 2 patients showed a dilation and 1 patient narrowing of the afferent limb.

1


The different symptoms of evacuation difficulty were compared with the most common radiological variables (Table 2 and 3). Defaecating pouchogram showed more than 33% of barium was frequently retained in patients with sensation of incomplete evacuation (Table 4). Difficulty initiating pouch evacuation was correlated with slow evacuation and more than 33% of barium retained on defaecating pouchogram. None of the other functional features such as anismus and pelvic floor descent were consistently demonstrated. Patients with straining, incontinence and anal pain showed all abnormal radiological features in defaecating pouchograms and interestingly patients complaining of urgency showed features of anismus. In contrast, high evacuation frequency (>7/24h) did not show correlation with any of the radiological features. Patients with abdominal pain showed similar radiological outcomes as patients with high evacuation frequency except for barium residue (Table 5).

Comparison of Demographic and Clinical Variables  
For our secondary outcome we compared demographic and clinical variables in patients with or without mechanical pouch disorders to assess the differences between the groups (Table 2). In the 52 patients without mechanical outlet obstruction significantly more patients were using concurrent bowel medication (67% versus 43%, p=0.029), complained of high frequency (81% vs. 51%, p=0.005) and initiation problems (54% vs. 31%, p=0.049) compared with the group with mechanical outlet obstruction. Significantly more non-mechanical pouch problem patients were sent for pouchoscopy with or without biopsies (p=0.003) while the percentage of patients with mild inflammatory changes was comparable for both groups. 

Discussion
This retrospective study has shown contradictory results regarding the value of defaecating pouchogram to elucidate the mechanism of functional evacuation difficulties in patients with an ileo-anal pouch. For patients with symptoms of straining, anal pain, incontinence and urgency the pouchogram may be useful in identifying functional pouch problems. Defaecating pouchogram did not show any consistent abnormalities for patients with symptoms of high evacuation frequency, and may therefore not be a useful tool to investigate this symptom. 

In patients with sensation of incomplete evacuation, more than 33% of barium was frequently retained on defaecating pouchogram, which explains their symptom and confirms the emptying problem. The consequences of difficulty initiating evacuation were shown on defaecating pouchogram with slow evacuation and more than 33% of barium retained in the pouch. Pouchograms of these patients also showed mucosal irregularity and one can speculate that there may be an element of inflammation contributing to the symptoms. Patients with straining, incontinence, anal pain and urgency all showed features of anismus or pelvic floor abnormalities, therefore they may benefit from behavioural therapy such as biofeedback. Patients with abdominal pain showed a correlation with a barium residue of more than 33% on defaecating pouchogram, which could be one of the causes of abdominal pain in ileo-anal pouch patients. 

Patients with evacuation difficulty without a mechanical outlet obstruction used more concurrent medication and complained more often of high frequency and initiation problems compared to patients with mechanical problems. This could be due to combination of symptoms as incontinence and constipation in these patients require different medications due to different aetiologies. The increased number of investigations in patients without an identified mechanical cause of defaecatory difficulty is probably due to the fact that all other pathologies have to be excluded before considering the problem functional.   

For this study, we analysed the 52 patients without a mechanical pouch disorder since these patients were most likely to have a functional problem. However, the radiology reports of the 35 pouch patients with an identified mechanical problem also described anismus in 3 patients and pelvic floor abnormalities in 4 patients. Nevertheless, patients with a mechanical problem require treatment for the underlying disorder first to improve symptoms. Only if this does not resolve the evacuation problems can a functional pouch disorder be considered. For this reason we question the value of defaecating pouchograms in patients with known mechanical pouch disorders. It is probably not worthwhile doing these examinations with relatively high radiation doses as it will not change the primary treatment.

Pouches with a small or large volume and afferent limb abnormalities were seen in only a small number of the included patients and therefore these findings were not used in the analysis (Table 1). Consequently, our study did not correlate symptoms of evacuation difficulty with these radiological findings. Previous work has shown that measurement of pouch compliance showed functional pouch problems are not related with pouch capacity and pouch volume may have little to do with some of the functional symptoms.[16] Instilling contrast into the pouch may straighten the small bowel and therefore not reveal obstruction by a flap-valve mechanism. Futhermore, the afferent limb is not always imaged on defaecating pouchogram. Therefore afferent limb abnormalities should not be investigated with defaecating pouchogram solely.  

The diagnosis of pouchitis is often made clinically, due to the lack of universally accepted objective diagnostic criteria. For this study we relied on the expertise of the various physicians and therefore excluded pouchitis and cuffitis cases only when this diagnosis was explicitly mentioned in the medical notes around the date of defaecating pouchogram. Our study included 40 patients with inflammatory changes on histology but no clinical diagnosis confirming pouchitis. Since histology scores have a minimal discriminating power in the diagnosis of pouchitis an underestimation of pouchitis is unlikely.[17]

One of the limitations of our study is lack of control group. Our study is limited by this since we are looking at abnormal patterns of defaecating pouchograms while not knowing what the pattern of a normal functioning pouch is. No data about normal functioning defaecating pouchograms have been published to date. The retrospective design of this study has also its natural limitations: selection bias could have occurred since defaecating pouchogram is not standardized as a diagnostic procedure. Furthermore the different ways of data recording by the different practitioners and the complexity of symptoms of evacuation disorders could cause information bias. Also the small number of included patients forms a limitation although the 52 patients represent a large series in the literature.

In conclusion, defaecating pouchograms may be useful to identify anismus and pelvic floor descent or weakness in pouch patients who have symptoms of straining, anal pain or incontinence. Patients with high frequency and abdominal pain may not benefit having pouchogram since abnormalities do not correlate with these symptoms. Patients who complain of straining, incontinence, anal pain or urgency who have anismus may benefit from behavioral therapy but more studies on effectiveness of this therapy are needed. Evacuation difficulty caused by mechanical pouch obstruction should be identified by examination first, and only if treatment of the mechanical problem does not resolve the problem, functional problems and defaecating pouchogram should be considered.  
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 Appendices
Figure 1. Flow-chart of defaecating pouchograms
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Table 1. Defaecating pouchogram features

	Variable
	Definition
	Outcome

	Anismus
	Initiation >2 sec or multiple evacuation attempts
	Yes/ No

	Pelvic floor descent
	During defaecation >2 cm below normal level
	Yes/ No

	Pelvic floor weakness
	At rest >2 cm below normal level
	Yes/ No

	Excessive rectal cuff
	Distance dentate line to anastomosis  >2 cm
	Yes/ No

	Efferent limb stenosis
	No width standard, look whether it causes obstruction
	Yes/ No

	Prescral widening
	Distance sacrum to pouch > 2cm
	Yes/ No

	Abnormal configuration
	Pouch (asymmetry, narrowed, dilated, W-/S-shape) and anastomosis

anastomosis 
	Yes/ No

	Obstructive angulations
	Corner that causes obstruction
	Yes/ No

	Obstructive enterocele
	Small bowel in anal canal
	Yes/ No

	Obstructive intussusception
	Infolding in anal canal
	Yes/ No

	Permanent outpouching
	Anterior, posterior or lateral bulging until end of evacuation
	Yes/ No

	Afferent limb abnormalities
	Strictured, dilated or unfilled
	Yes/ No

	Contrast filling defects
	Faecal residue or unfilled
	Yes/ No

	Volume
	Normally 150 ml (small when upper pouch only to coccyx or diameter sacrum larger than pouch, big if extends over S1)
	Small/ normal/ large

	Mucosal irregularity
	Irregularity when filled with barium
	Yes/ No

	Rapid initiation
	Initiation <2 sec
	Yes/ No

	Percentage/ sec
	Slow pouch emptying: <66% of the barium in 30 sec
	%/Time

	Barium residue
	Normal percentage of barium left: ≤33%
	%

	Manual compression
	Indentation of bowel
	Yes/ No

	Incontinence
	Barium leakage before initiation of defaecation
	Yes/ No





Table 2. Overall data

	
	Mechanical (n=35)
	 Non-mechanical (n=52)
	P-value

	Female 
	22
	63%
	33
	63%
	1.000


	Male
	13
	37%
	19
	37%
	1.000

	Mean age 
	46.7
	SD 11.8
	48.2
	SD 13
	0.587

	Median years between IPAA and examination
	5
	Range 0-24
	7
	Range 0-39
	0.093

	Concurrent bowel medication use
	15
	43%

	35

	67%

	0.029

	Initial diagnosis
	
	
	
	
	

	UC
FAP
	26
	74%
	45

	87%

	0.168


	FAP

	5
	14%
	5
	10%
	0.515


	Indeterminate colitis
	1
	3%
	1
	2%
	1.000


	Carcinoma with polyps

	0
	0%
	1
	2%
	1.000


	Crohn’s
	1
	3%
	0
	0%
	0.402


	Constipation
	1
	3%
	0
	0%
	0.402

	Unknown
	1
	3%
	0
	0%
	0.402

	Symptoms 
	
	
	
	
	

	High frequency (>7/24h)
	18
	51%
	42
	81%
	0.005

	Sensation of incomplete evacuation 
	28
	80%
	38
	73%
	0.612


	Abdominal pain
	19
	54%
	34
	65%
	0.372


	Initiation problems 
	11
	31%
	28
	54%
	0.049


	Urgency
	8
	23%
	23
	44%
	0.067

	Incontinence/ leakage 
	16
	46%
	20
	38%
	0.515

	Anal pain
	11
	31%
	20
	38%
	0.649

	Straining
	9
	26%
	14
	27%
	1.000


	Inserting finger or manouvres to defaecate
	6
	17%
	3
	6%
	0.148


	Prolapse
	0
	0%
	0
	0%
	

	Examination
	
	
	
	
	

	Pouchoscopy/ biopsies
	22
	63%
	47
	90%
	0.003

	      Inflammatory changes
	13
	59%
	27
	57%
	1.000

	Small bowel investigation
	10
	29%
	17
	33%
	0.889


	      Small bowel obstruction
	5
	50%
	5
	29%
	0.415


	Pelvis investigation
	14
	40%
	12
	23%
	0.101

	      Free fluid
	3
	21%
	2
	17%
	1.000

	Pelvic floor investigation
	5
	14%
	8
	15%
	1.000

	      Spincter/ pressure abnormalities
	3
	60%
	5
	63%
	1.000

	SeHCAT
	0
	0%
	5
	10%
	0.079


	      Bile salt malabsorption
	0
	0%
	5
	100%
	

	Treatment
	
	
	
	
	

	Redo pouch
	0
	0%
	0
	0%
	

	Excision of pouch
	3
	9%
	1
	2%
	0.298

	Formation of defunctioning ileostomy
	3
	9%
	3
	6%
	0.681


	Biofeedback
	6
	17%
	16
	31%
	0.210

	Medina catheter
	16
	46%
	16
	31%
	0.179


	Diet
	8
	23%
	17
	33%
	0.346

	New medication
	2
	6%
	9
	17%
	0.187


IPAA: Ileo pouch-anal anastomosis; UC: Ulcerative colitis; FAP: Familial adenomatous polyposis




Table 3. Defaecating pouchogram patterns

	
	Non-mechanical 
(n=52)

	Residue (>33%)
	24 
	46%

	Slow evacuation (<2,2%/s)
	18
	35%

	Mucosal irregularity
	17
	33%

	Anismus
	15
	29%

	Slow initiation (>2s)
	13
	25%

	Permanent outpouching
	11
	21%

	Pelvic floor descent (>2cm)
	7
	13%

	Contrast filling defects
	4
	8%

	Pelvic floor weakness (>2cm)
	3
	6%

	Incontinence
	3
	6%

	Afferent limb abnormalities
	3
	6%

	Angulations
	2
	4%

	Intussusception
	1
	2%

	Manual compression
	1
	2%

	Enterocele
	0
	0%







Table 4. Correlation of evacuation difficulty symptoms with radiological patterns
	Symptom
	Radiological pattern
	P-value

	Sensation of incomplete evacuation
	& slow initiation (>2s)
	<0.001

	
	& slow evacuation (<2,2%/s)
	<0.001

	
	& residue (>33%)
	0.053

	
	& mucosal irregularity
	<0.001

	
	& anismus 
	<0.001

	
	& permanent outpouching
	<0.001

	
	& pelvic floor descent or weakness (>2cm)
	<0.001

	Initiation problems
	& slow initiation
	0.002

	
	& slow evacuation
	0.238

	
	& residue
	0.25

	
	& mucosal irregularity
	0.124

	
	& anismus
	0.041

	
	& permanent outpouching
	0.007

	
	& pelvic floor descent or weakness
	0.006

	Straining
	& slow initiation
	0.815

	
	& slow evacuation
	0.286

	
	& residue
	0.625

	
	& mucosal irregularity
	0.541

	
	& anismus
	0.664

	
	& permanent outpouching
	0.815

	
	& pelvic floor descent or weakness
	0.815






Table 5. Correlation of other common symptoms with radiological patterns


	Symptom
	Radiological pattern
	P-value

	High frequency
	& slow initiation
	<0.001

	
	& slow evacuation
	0.008

	
	& residue
	0.004

	
	& mucosal irregularity
	<0.001

	
	& anismus
	<0.001

	
	& permanent outpouching
	<0.001

	
	& pelvic floor descent or weakness
	<0.001

	Abdominal pain
	& slow initiation
	<0.001

	
	& slow evacuation
	0.03

	 
	& residue
	0.070

	
	& mucosal irregularity
	0.008

	
	& anismus
	0.002

	
	& permanent outpouching
	<0.001

	
	& pelvic floor descent or weakness
	<0.001

	Urgency
	& slow initiation
	0.03

	 
	& slow evacuation
	0.541

	 
	& residue
	0.182

	 
	& mucosal irregularity
	0.308

	 
	& anismus
	0.248

	
	& permanent outpouching
	0.017

	
	& pelvic floor descent or weakness
	0.023

	Incontinence
	& slow initiation
	0.152

	 
	& slow evacuation
	1

	 
	& residue
	0.167

	 
	& mucosal irregularity
	0.832

	 
	& anismus
	0.678

	 
	& permanent outpouching
	0.077 

	 
	& pelvic floor descent or weakness
	0.093

	Anal pain
	& slow initiation
	0.17

	 
	& slow evacuation
	1

	 
	& residue
	0.070

	 
	& mucosal irregularity
	0.824

	 
	& anismus
	0.7103

	 
	& permanent outpouching
	0.096

	 
	& pelvic floor descent or weakness
	0.1237
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