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ABSTRACT
Background & Aims
There are no universally accepted guidelines regarding surveillance of UC patients after restorative proctocolectomy and ileal pouch-anal anastomosis (IPAA). There also exists a lack of validated quality assurance standards for performing pouchoscopy. To better understand IPAA surveillance practices in the face of this clinical equipoise, we carried out a retrospective cohort study at five IBD referral centres.

Methods
Records of patients who underwent IPAA for UC or IBD-U were reviewed and patients with <1-year follow-up after restoration of intestinal continuity were excluded. Criteria for determining the risk of pouch dysplasia formation were collected as well as the use of pouchoscopy, biopsies and completeness of reports. 

Results 
We included 272 patients. Median duration of pouch follow-up: 10.5 (3.3-23.6) years. 95/272 (35%) had never undergone pouchoscopy for any indication and 191/272 (70%) had never undergone pouchoscopy with surveillance as the specific indication. 3/26 (12%) high-risk patients had never undergone pouchoscopy. Two cases of adenocarcinoma were identified, occurring in the rectal cuff of low-risk patients. Patients under the care of surgeons appeared more likely to undergo surveillance but rates of incomplete reporting were higher amongst surgeons (78%) than gastroenterologists (54%, p=0.002). 


Conclusions
We observed wide variation in surveillance of UC/IBDU-IPAA patients. In addition, the rate of neoplasia formation amongst ‘low-risk’ patients was higher than may have been expected. We therefore, concur with previous recommendations that pouchoscopy be performed at one year post-operatively to refine risk-stratification based on clinical factors alone. Reports should document findings in all regions of the pouch and biopsies should be taken.
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INTRODUCTION

There are currently no universally accepted guidelines regarding the surveillance of inflammatory bowel disease (IBD) patients after restorative proctocolectomy (RPC) with ileal pouch-anal anastomosis (IPAA). Both the European Crohn’s and Colitis Organization (ECCO) and the British Society of Gastroenterology (BSG) suggest that clinicians should ‘consider’ surveillance with annual pouchoscopy and biopsy in patients with risk factors such as: dysplasia or colorectal cancer (CRC) at time of pouch surgery, pouches exhibiting type C mucosa (persistent atrophy and severe inflammation) or primary sclerosing cholangitis1, 2. However, the guidelines differ in their approach to managing IPAA patients without risk factors whom, it must be noted, form the majority of patients undergoing pouch surgery. Whilst accepting that ‘there is no clear evidence that pouch surveillance is beneficial and thus cannot be strongly recommended’, the BSG suggests that 5 yearly surveillance should be considered in the low risk group1, whereas ECCO guidance does not appear to support any program of planned surveillance in patients without risk factors2. Clarity of advice with regards to this group is no more forthcoming from the US, where neither the American Gastroenterology Association (AGA)3 nor the American Society for Gastrointestinal Endoscopy (ASGE)4 have issued specific recommendations (table 1). Compared with guidelines for patients with an intact colon (where surveillance may reduce colorectal cancer and mortality5, 6), this relative paucity of guidance for clinicians has the potential to lead to variation in practice and controversy7. In lieu of clear recommendations and the evidence on which to base them, several groups have proposed rational and pragmatic surveillance algorithms7-9. However, these too differ from one another.  

In addition to the variation in guidance relating to surveillance practices, the reported rates of neoplasia or cancer within ileal pouches also vary widely. Some series have shown these occurrences to be very rare10, 11. Most recently a population-based study of 1723 UC-IPAA patients was carried out using the Danish Cancer Registry and appeared to confirm this notion with a demonstrated pouch cancer rate of 0.12% (just 2 occurrences) over a median follow-up of 12.9 (interquartile range 7.7–19.6) years12. This led the authors to conclude that generalised pouch cancer screening appeared unjustified. However, when investigating rates of neoplasia (dysplasia or cancer) a prior retrospective cohort study of over 3000 IBD-IPAA patients demonstrated cumulative incidences of 0.9%, 1.3%, 1.9%, 4.2%, and 5.1% at 5, 10, 15, 20, and 25 years from pouch formation, respectively13. In addition, a prospective study showed it to be as high as 4.5% after a mean of 8.6 years amongst patients with co-existing dysplasia in their colectomy specimen14. 

To investigate how clinicians interpret these conflicting messages Gu et al. carried out a study surveying the self-reported practice patterns of 52 clinicians in academic centres in the US15. They found that the majority (79%) felt that pouch surveillance was indeed necessary, that the combination of pouchoscopy with biopsy was an effective method for detecting neoplasia (69%) and that almost all agreed on taking biopsy samples from the pouch body (92%) and rectal cuff/anal transition zone (ATZ) (86%). However, consensus was less evident regarding the frequency of surveillance, where “great variation” was described with some clinicians favouring annual surveillance and others suggesting that a five-year interval was adequate. Their reported practice also appeared discrepant with regards to whether biopsy samples should be taken from the afferent limb15. 

In addition to the sometimes-conflicting advice regarding surveillance for pouch patients, there also exists a lack of performance indicators or quality assurance standards for pouchoscopy procedures. These are now widely accepted for both upper16 and lower17 GI endoscopy, and although expert consensus recommendations exist for performing and reporting pouchoscopy18, these are yet to be formally adopted by national or international societies. Indeed, a recent publication from a joint medico-surgical group from St Mark’s Hospital demonstrated clearly not only that pouchoscopy reports were often suboptimal but also that standardisation using a reporting template can result in a significant improvement19.

It is probable that there exists variation in practice between individual clinicians, specialties, institutions and geographic regions with regards to IPAA surveillance practices. In addition, we hypothesised that endoscopic pouchoscopy practices and reporting would also be variable due to a combination of lack of clear guidance and relative infrequency of these procedures. Some of this variation may not necessarily be captured by the type of aforementioned self-reporting study. We therefore, carried out a retrospective cohort study to investigate the UC-IPAA surveillance practices of IBD clinicians in Amsterdam and at several centres in London. 






MATERIALS & METHODS

IBD Centres 
Our study included four IBD centres in London: Guy’s & St. Thomas’ Hospital (GST), St. Mark’s Hospital, University College London Hospital (UCLH) and St. George’s Hospital (SGH). Data was also collected from the Amsterdam University Medical Centre (UMC), Amsterdam Medical Center (AMC). 

Patient Identification
In centres with pre-existing, electronic pouch databases (AMC and St. Mark’s), these were used to identify potential patients for inclusion. In both cases the databases were produced and maintained prospectively. In centres where such databases were paper-based (GST and SGH), these were converted to electronic format with the addition of information from prospectively maintained medical records. Where no such database existed (UCLH), pouch patients were identified via medical coding and an electronic database was generated, again using information from prospectively maintained medical records.

Inclusion Criteria
Patients with confirmed UC or IBD unclassified (IBDU) having undergone RPC with IPAA were included.  

Exclusion Criteria
Patients with a documented post-surgical follow-up period of less than one year after restoration of intestinal continuity, those followed-up at institutions other than the institution in which their surgery was performed and those who underwent pouch formation for a diagnosis of Crohn’s disease, were excluded.

Data Collection
For centres with relatively smaller numbers of eligible UC-IPAA patients (GST, UCLH, SGH) the entire cohort was included, from inception to the time of data collection in June 2016. For centres with large numbers of eligible patients (St Mark’s, AMC), data was collected from a ‘representative’ cohort of 50 consecutive patients, beginning at the earliest surgical date. Thereby, giving the greatest amount of follow-up data. Only pouchoscopies recorded on electronic endoscopy software were included, meaning that ‘on table’ pouchoscopies performed in the operating theatre were not.  

Outcomes of Interest
Standard demographic information was collected in addition to UC-specific data such as disease extent, concurrent PSC, age at diagnosis and at time of colectomy, as well as the use of biologic treatment prior to surgery.  Surgery-related data included the indication for colectomy, pouch configuration, number of surgical stages and interval between stages 2 and 3 (where relevant). A clinical history of pouchitis was considered present when described by the patients supervising clinician in clinical correspondence or medical records. 

Data regarding the use of pouchoscopy overall and specifically for the indication of dysplasia surveillance were collected, including time to first pouchoscopy and frequency of procedures. In addition, the specialty of the primary supervising clinical team was also collected (surgical, gastroenterology or joint-care). Data regarding endoscopic practices at pouchoscopy were also collected. This included the documented description and use of endoscopic biopsy sampling of the following three pouch regions: anal transition zone, pouch body and pre-pouch ileum. We defined a patient as having undergone a ‘complete’ pouchoscopy if endoscopic findings (normal or abnormal) in all three regions had been described in at least one procedure they underwent. In terms of biopsy samples, we considered a patient having had a ‘complete’ set of biopsies if they were taken from the pouch body and rectal cuff/ATZ during at least one pouchoscopy they underwent. The finding of dysplasia or neoplasia in histological specimens was collected but other histological findings, such as degree of inflammatory activity, were not uniformly reported and, therefore, were not included in the study. 

Statistical analysis
Fisher's exact, Pearson’s chi-squared and Wilcoxon signed-rank tests were used to compare sub-groups (GraphPad Prism v7.0a).  Continuous data is summarised as medians with ranges in brackets.









RESULTS

Our study included a total of 272 patients (258 with UC and 14 with IBDU) with a median duration of pouch follow-up of 10.5 (3.3-23.6) years. The cumulative number of years of pouch follow-up for the entire cohort was 3266. The demographics and disease-related characteristics can be seen in table 2 and details relating to their surgery in table 3. Factors associated with a high risk of neoplasia (previous dysplasia or CRC, or the presence of PSC) 1, 2, 4 were present in 26 patients (10%). 

Use of pouchoscopy
Of the 272 patients, 95 (35%) did not undergo pouchoscopy for any indication during the follow-up period. Amongst the 177 (65%) who had undergone at least one pouchoscopy, the median number of procedures was 2 (1-11) and the median interval between restoration of GI continuity via a pouch and first pouchoscopy was 1.6 years (0.1-16.2). Amongst the 113 patients who had undergone two or more pouchoscopies, the median interval between scopes was 15 (2-58) months.

Only 81/272 (30%) had undergone pouchoscopy with surveillance as the specific indication, the remainder having not had a dedicated surveillance pouchoscopy. Amongst the 81 patients who had undergone surveillance, the median number of pouchoscopies carried out with surveillance as the specific indication was 1 (1-7). 



Factors associated with surveillance 
We investigated a range of factors that could possibly have influenced the likelihood of surveillance pouchoscopy being carried out. These included: a diagnosis of PSC, documented clinical history of pouchitis, indication for colectomy, duration of disease and duration with pouch as well as the specialty of the supervising clinician. The results of our univariate analysis can be seen in table 4. Patients with a longer UC duration, under the care of a surgeon or with a clinical history of pouchitis appeared significantly more likely to have undergone at least one surveillance pouchoscopy. In addition, patients with PSC and those having undergone colectomy for None of the clinician or patient-related factors we analysed appeared to confer a significantly increased likelihood of patients undergoing surveillance pouchoscopy, except ddysplasia or CRCcancer being the indication for colectomy or a history of PSCwere also more likely to undergo surveillance. Based on BSG guidance, patients with a history of PSC or dysplasia/CRC these groups would qualify as high-risk, meaningand annual pouchoscopy with biopsy should be considered. Based on these criteria, 26 patients in our cohort would be considered high-risk (22 with a history of CRC/dysplasia, 4 PSC, including 5 patients with both). This group had a median pouch duration of 11.2 (7.2-14.6) years. Of the 26 high-risk patients 23 (88%) had undergone at least one pouchoscopy, whilst 3 (12%) had none (one PSC patient with a pouch for 9.9 years, one patient with previous CRC and a pouch for 14.1 years and one patient with previous HGD and a pouch for 18.9 years). 21/26 (81%) had undergone at least one pouchoscopy specifically for surveillance. For the 18 high-risk patients who had undergone more than one pouchoscopy (for any indication), the median interval between pouchoscopies was 23.3 months (12-122).

Endoscopic practices at pouchoscopy 
We identified a total of 464 pouchoscopy procedures carried out on the 177 patients in our cohort who underwent endoscopic evaluation. The documentation of examination of the various pouch regions (divided into body, ATZ and pre-pouch ileum) can be seen in figure 1 and frequency of use of endoscopic biopsies in figure 2. As would be expected, findings within the pouch body were described in all cases but documentation of the ATZ and particularly the pre-pouch ileum was less frequent. Similarly, biopsies were taken from the body in almost all procedures (90%). However, they were taken from the ATZ in only 32% of procedures and from the pre-pouch ileum in 29%. The overall mean number of biopsies taken from the pouch body was 3.3, rectal cuff/ATZ 0.5 and pre-pouch ileum 0.5.

Based on our definition of ‘completeness of pouchoscopy’ (patient having undergone at least one pouchoscopy describing the anal transition zone, pouch body and pre-pouch ileum), only 65/177 (37%) had undergone a complete pouchoscopy. Based on our definition of ‘completeness of biopsies’ (patient having undergone at least one pouchoscopy with biopsy samples from the pouch body and rectal cuff/ATZ), only 56/177 (32%) had undergone a complete set of biopsies. When considering the 26 high-risk patients, of the 23 who had undergone pouchoscopy, the completeness of procedures was 13/23 (57%) and biopsy sampling was 13/23 (57%).

Factors associated with completeness of pouchoscopy reporting and the use of endoscopic biopsies
We analysed factors that we predicted may have influenced completeness of pouchoscopy reporting and biopsy sampling. These included, speciality and level of experience of the endoscopists performing the procedures (table 5). We observed that gastroenterologists were significantly more likely than surgeons to report procedures completely (46% vs 21%, p=0.002) and take a complete set of biopsy samples (40% vs 16%, p=0.001). Trainees/nurses were also found to be more likely to take a complete set of biopsies than consultants/specialists (42% vs 23%, p=0.01).

Neoplasia found at pouchoscopy
Two (0.7% of total cohort) cases of cancer were found within the rectal cuff/ATZ. Neither patient had high-risk features and both underwent colectomy for chronic active/medically refractory UC. One patient was aged 60 at the time of cancer diagnosis and had had a pouch for 13 years, the other was 52 and had had a pouch for 3 years.  In addition, one case of ‘indefinite dysplasia’ was observed in the pouch body but no other cases of dysplasia were identified in the pouch body, rectal cuff/ATZ or pre-pouch ileum. Both patients with adenocarcinoma of the cuff were treated with chemotherapy. One had local lymph node metastases at the time of diagnosis, subsequently developed distant metastases and died of her cancer. The other case developed an anal mucinous adenocarcinoma and underwent extensive pelvic surgery including to his prostate and bladder in view of local tumour invasion. He received neoadjuvant chemotherapy and had survived for over a year from the time of cancer diagnosis by the time of writing.








DISCUSSION

Our results demonstrate wide variation in endoscopic surveillance of UC/IBDU-IPAA patients, even amongst experienced IBD clinicians. Some patients underwent several pouchoscopies for surveillance, whereas others had none. As widely recommended (table 1) wWhere colectomy was carried out for dysplasia/ or CRCcancer orand in patients with PSC, clinicians were significantly more likely to perform surveillance pouchoscopy. However, the decision as to whether or not to perform surveillance pouchoscopy did not seem to be related to other potential risk factors such as duration of IBD, pouchitis or pouch duration. The likelihood of patients undergoing surveillance pouchoscopy also appeared to be increased by a longer UC duration, as per independent recommendations (figure 3) as well as by a clinical history of pouchitis and being under follow-up with a surgeon. unrelated to the type of follow-up they received (medical, surgical or from both specialties). These results appear to suggest that clinicians are indeed following some recommendations regarding pouch surveillance in high-risk groups but perhaps not in others; for example, it would be impossible to know whether a patient had type C mucosal changes without performing pouchoscopy with biopsies which were only taken in 95 patients (35%) in our cohort. In addition, the incidence of pouchoscopy carried out specifically for surveillance was predictably lower at 30% of our cohort. Although pouchitis does not necessarily predict the presence of type C mucosa20 it makes sense that patients with pouchitis would have undergone more frequent pouchoscopies for assessment of inflammatory activity. In addition, it has been demonstrated elsewhere that pouchitis significantly increases the risk of progression from low to high grade dysplasia over the course of 6-8 years (odds ratio, 13.48; 95% confidence interval, 1.48-122.86; p=0.021 for n=276). Nonetheless, as is the case for surveillance endoscopy for the intact colon, the sensitivity of identifying subtle mucosal changes is likely to be impaired by the presence of active inflammation21. 
Increasing duration of IBD may also have been expected to increase the likelihood of surveillance as this is one of the key factors determining the need for surveillance in the intact colon21. Although patients with pouches clearly have very little (or no) colonic mucosa remaining, it remains unclear whether surveillance of the cuff (if present) using the standard timelines for patients with long-standing UC and an intact colon is appropriate. This is further complicated by the fact that surveillance in patients with disease limited to the rectum is considered unnecessary by some authorities1, 22.

As may have been predicted based on the lack of clear recommendations regarding management of low risk patients, wide variation in practice was found across the five centres. This becomes even more relevant when considering the facts that low risk patients represented the large majority in this cohort (246, 90%) and, secondly, that both patients who developed neoplasia were in the low risk group (although their type C mucosal status was unknown). Although no gastroenterology societies strongly suggest a formal plan of surveillance in this cohort, other groups have recommended a pouchoscopy with biopsies at one year to help risk stratify patients based on the presence or absence of type C mucosa8. Characterised by persistent atrophy and severe inflammation, type C mucosa has been shown to have a strong positive predictive value for the subsequent development of dysplasia20, 23. In a study by Gullberg et al that included 7 patients with type C and 14 with type A mucosa (no, or only slight, atrophy), the rate of dysplasia formation was 71% in the type C group compared to 0% in the type A group (p<0.001)20. In view of the appreciable rate of neoplasia formation in our cohort (2/272, 0.7%), we believe that routine screening for type C mucosa at one-year post restoration of intestinal continuity, as per the flow diagram shown in figure 3 (adapted from McLaughlin et al8), is worthwhile. Although the broad adoption of such an approach would help to unify practice, it should be noted that no specific pouch surveillance strategy has yet been proved to confer a more favourable outcome or earlier detection of dysplasia. To demonstrate the benefit of an intervention of this type would require a prospective, randomised study with a large number of patients and long-term follow-up, and this type of study appears unlikely to take place. By contrast, there exists relatively clear guidance regarding the surveillance of high-risk patients. It is therefore concerning that 3/26 (12%) of this cohort had never undergone pouchoscopy. It is also noteworthy that endoscopic pouch assessments could be considered incomplete in a significant proportion of patients, with no description of the prepouch ileum or rectal cuff/ATZ being documented. This finding is concerning, especially in the context of surveillance pouchoscopy where careful and comprehensive examination is essential if it is to be of real value in detecting early or subtle changes. However, even for symptomatic patients undergoing pouchoscopy to confirm endoscopic evidence of pouchitis, findings in the pre-pouch ileum and rectal cuff/ATZ should still be documented, as inflammation in these regions is associated with worse outcomes and requires different management to pouchitis in isolation24-26. 

It has been demonstrated elsewhere that lesion detection at the ATZ is positively associated with the degree of endoscopic experience of the operator27. Our results did not demonstrate a difference between consultants/specialists and trainees/nurses in terms of reporting completeness and, in fact, the latter were more likely to take a complete set of biopsies. We also observed that gastroenterologists were more likely to produce complete pouchoscopy reports and more likely to take a complete biopsy set than surgeons. The relative low frequency of pouchoscopy procedures may also have led to technical issues which could impact on completeness. For example, despite evidence suggesting it may improve lesion detection rates28, some endoscopists may be uncomfortable with performing retroflexion in a pouch for fear of causing trauma. This manoeuvre is also more difficult to perform when using an adult colonoscope (rather than an upper GI or paediatric scope) and, although not formally collected in our cohort, the use of colonoscopes for at least some cases seems likely based on other studies15. Whatever the reason, these findings highlight the need for performance indicators and/or quality assurance standards to be defined and implemented for pouchoscopy, as has been the case for other endoscopic procedures. Quality of reporting (and presumably assessments) has previously been demonstrated to be enhanced by the introduction of a pouchoscopy reporting template and this low-cost and relatively straight-forward intervention is therefore recommended19. In addition, concentrating pouchoscopies on dedicated endoscopy lists with experienced, IBD-interested endoscopists, and perhaps even centralisation of pouch care at specialist centres (as has been recommended for other conditions requiring specific endoscopic assessment, e.g. Barrett’s oesophagus29) may also be beneficial. 

Our study has several strengths including a relatively large cohort which has been carefully phenotyped collected from several centres spanning two countries. It gives a historic perspective with assessments going back over 2 decades and encompasses a total of over 3266 years of pouch follow up. It is also likely to reflect practice patterns regarding attitudes to surveillance and endoscopic practices more accurately than previous studies which have relied upon self-reporting15. However, it also has several limitations including, most notably, its retrospective nature and the potential for biases (e.g. selection and misclassification) which are inherent in this study design. It is also limited by the potential for missing data, such as pouchoscopies carried out at centres other than those involved in the study, which would not have been included in our analysis. In the larger datasets (AMC and St Mark’s) we studied a ‘representative’ consecutive 50 patients beginning from the earliest in their cohorts; whilst this maximised data for analysis, it may have skewed data if practices at those particular centres had changed significantly over time for any reason. And although consistent eligibility criteria were used across all centres, this type of sampling clearly has the potential to introduce selection bias. Nonetheless, it was not considered feasible to review the larger cohorts in their entirety given the resources available for this type of study. Potentially important confounding factors such as smoking, mucosectomy at the time of pouch formation and the presence of type C histological changes, were not included due to inconsistencies in reporting. However, mucosectomy does not appear to significantly influence cancer rates30 and we attempted to use pouchitis as proxy for type C mucosa (although the two entities are clearly different, with relatively few pouchitis sufferers actually going on to develop type C changes20). Due to the retrospective nature of the study, we were unable to further sub-divide pouchitis phenotypes (e.g. antibiotic-responsive/dependent/refractory or Crohn’s-like), so were unable to assess whether this has any influence on outcomes. Finally, we have attributed incompleteness of endoscopic assessments based on reporting of the procedures when it is likely that, at least some cases, we are identifying incomplete reporting rather than incomplete examination. However, even if this is the case, it is worthy of note as incomplete reporting in standard upper and lower GI endoscopy is no longer considered acceptable16, 17, a fact which should also apply to pouchoscopy.  

In conclusion, our retrospective cohort study has demonstrated wide variation in the endoscopic surveillance of UC/IBDU-IPAA patients. In addition, the demonstrated rate of neoplasia formation amongst low risk patients was higher than may have been expected. We would therefore concur with previous recommendations suggesting that this group should undergo pouchoscopy with biopsy at one year for further risk stratification8. Where possible, pouchoscopy should be carried out by an IBD-interested endoscopist, at which time findings in all regions of the pouch (body, pre-pouch ileum and rectal cuff/ATZ) should be documented and biopsies taken.
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Table 1.	Overview of pouch surveillance guidelines. AGA, American Gastroenterology Association; BSG, British Society of Gastroenterology; ASGE, American Society for Gastrointestinal Endoscopy; ECCO, European Crohn’s and Colitis Organisation
*Type C pouch mucosa is defined as exhibiting permanent persistent atrophy and severe inflammation
	Guideline
	Year of publication
	Risk stratification
	Surveillance strategy

	
	
	Yes/No
	Risk categories
	

	AGA3
	2010
	N/A
	N/A
	No recommendations

	BSG1
	2010
	Yes
	High risk:
- Previous rectal dysplasia
- Dysplasia/cancer at the time of pouch surgery - Primary sclerosing cholangitis
- Type C pouch mucosa*
	Yearly

	
	
	
	Low risk:
- Absence of high risk factors 

	5-yearly

	ASGE4
	2015
	Yes
	Highest risk:
- History of dysplasia or cancer. 
	Yearly surveillance should be considered

	
	
	
	High risk: 
- Primary sclerosing cholangitis - Type C pouch mucosaa
- Refractory pouchitis 
	Yearly surveillance may be considered

	
	
	
	Other patients 
	No recommendations

	ECCO2
	2015
	Yes
	High risk:
- Dysplasia/cancer at the time of pouch surgery - Primary sclerosing cholangitis
- Type C pouch mucosa*
- Unremitting pouchitis 
	Yearly


	
	
	
	Absence of high risk factors 
	No evidence that supports routine surveillance




Table 2. 	Demographic and UC/IBDU disease related characteristics
	Characteristic
	Number

	Number of patients
	272

	Gender, male:female
	153:119 (56%:44%)

	Mean age (±SD), years
	46 (± 14.5)

	IBD phenotype
	

	UC
	258 (95%)

	IBDU
	14 (5%)

	Disease extent
	

	Proctitis
	12 (4%)

	Left-sided colitis
	40 (15%)

	Extensive colitis
	199 (73%)

	Unknown
	20 (7%)

	PSC
	

	Present
	9 (3%)

	Absent
	263 (97%)

















Table 3.	Surgical details
	Characteristic
	Number

	Number of patients
	272

	Indication for colectomy
	

	Acute severe UC
	87 (32%)

	Chronic active UC
	157 (58%)

	Colorectal Cancer
	9 (3%)

	High-grade dysplasia
	11 (4%)

	Low-grade dysplasia
	3 (1%)

	Unknown
	5 (2%)

	Mean duration of IBD prior to colectomy (n=238)
	10.9 (± 12.6)

	Mean age at time of colectomy (±SD), years
	35.0 (± 13.8)

	Mean duration since completion of pouch surgery and restoration of GI continuity (±SD), years
	11.6 (± 5.3)

	Number of surgical stages for pouch surgery
	

	One
	16 (6%)

	Two
	92 (34%)

	Three
	164 (60%)

	Pouch configuration
	

	J-pouch
	144 (53%)

	S-pouch
	24 (9%)

	W-pouch
	3 (1%)

	Unknown
	101 (37%)

	Clinical history of pouchitis 
	

	Present
	111 (41%)

	Absent
	161 (59%)












Table 4.	Univariate analysis of factors associated with surveillance pouchoscopy
	
	
	Patients having undergone at least one pouchoscopy with surveillance as stated indication (n=81)
	Patients having undergone no pouchoscopy with surveillance as stated indication (n=191)
	p-value

	Department supervising care‡
	Gastroenterology
	13 (16%)
	40 (39%)
	0.0323*

	
	Surgery
	43 (53%)
	75 (21%)
	

	
	Joint care
	25 (31%)
	31 (16%)
	

	
	Unknown
	0 (0%)
	45 (24%)
	

	Median IBD disease duration, years† (n=239)
	18
	14
	<0.0001*

	Duration elapsed since completion of pouch surgery, median (years)†
	10
	11
	<0.0001*

	Previous clinical history of pouchitis‡
	Present
	47 (58%)
	64 (34%)
	0.0002*

	
	Absent
	34 (42%)
	127 (66%)
	

	Primary sclerosing cholangitis‡
	Present
	8 (10%)
	1 (1%)
	<0.0001*

	
	Absent
	73 (90%)
	190 (99%)
	

	Indication for colectomy‡
	Acute severe UC
	26 (32%)
	61 (32%)
	

	
	Chronic active UC
	36 (44%)
	121 (63%)
	

	
	Colorectal Cancer
	8 (10%)
	1 (1%)
	<0.0001*

	
	HGD
	8 (10%)
	3 (2%)
	

	
	LGD
	0 (0%)
	3 (2%)
	

	
	Unknown
	3 (4%)
	2 (1%)
	





1


Table 5.	Factors associated with completeness of pouchoscopy reporting and the use of endoscopic biopsies
[bookmark: _GoBack]*169 patients for whom all procedures were undertaken by a single specialty (an additional 8 underwent procedures under both specialties) 
**169 patients for whom all procedures were undertaken by an endoscopist of a single level of training

	
	
	Complete pouchoscopy reported on at least one occasion
	Complete pouchoscopy never reported
	p-value
	Pouchoscopy with biopsies taken from body and rectal cuff/ATZ on at least one occasion
	No pouchoscopy with biopsies taken from body and rectal cuff/ATZ
	p-value

	Endoscopist specialty*
(n=169)
	Gastroenterology
	48 (46%)
	57 (54%)
	0.002*
	42 (40%)
	63 (60%)
	0.001*

	
	Surgery
	14 (22%)
	50 (78%)
	
	10 (16%)
	54 (84%)
	

	Level of training**
(n=169)
	Specialist/
Consultant
	37 (36%)
	65 (64%)
	>0.9
	23 (23%)
	79 (77%)
	0.01*

	
	Trainee/Nurse Endoscopists
	25 (37%)
	42 (63%)
	
	28 (42%)
	39 (58%)
	




