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General introduction 

After colorectal tumors, inflammatory bowel disease (IBD) is the most common indi-
cation for bowel resection. However, compared to colorectal tumors, surgery plays a 
less prominent role in IBD guidelines. As, the optimization of IBD treatment is work in 
progress, now is the time to rethink developments. Should we progress in this way or 
do we already run into dogmas?

Inflammatory bowel disease (IBD) is a chronic auto-immune inflammatory disease of 
the gastrointestinal tract. The two most common types are Crohn’s disease (CD) and 
ulcerative colitis (UC). Both CD and UC are usually diagnosed between the age of 15 
and 35.1 The exact cause of IBD is still unknown and no definite cure exists. The current 
treatment consists of a combination of medical and surgical approaches, both aiming 
to suppress symptoms and halting disease progression.2 The medical therapy entails an 
armamentarium of immunosuppression drugs, which is applied in a step-up approach. 
Surgery can be an alternative to medication, while sometimes unavoidable because of 
disease progression or intolerance to medication. Due to its chronic character, living 
with IBD affects the quality of life, including lack of energy, declining work performance 
and less libido for many patients in the prime of their lives.1,3 

To enhance the quality of life of IBD patients, research was conducted to optimize 
treatment outcomes. Before the implementation of randomised controlled trials (RCT), 
studies were dominated by expert opinions. To increase the scientific value of research 
one focused on the level of control (internal validity). During the 1980’s this developed 
into generally accepted methodologic hierarchies, with case reports at the bottom and 
RCTs considered to be the senior methodology.4 Evidence based medicine became 
the standard. Some of the most defining RCTs in the field showed promising results of 
anti-tumour necrosis factor α antibodies (anti-TNF) for the treatment of IBD.5,6 However, 
surgery can be an alternative to the medical approach, as has been demonstrated by the 
LIR!C trial. But, apart from this study these two strategies are barely directly compared 
to each other. It is debatable whether the established RCT is the most optimal study 
design to compare medication versus surgical therapies. Currently, the principle of 
evidence-based medicine with a focus on internal validity could at times fall short for 
tailored IBD treatments. Food for thought, which motivated this research group to 
reflect on certain dogmas in research for the surgical treatment of IBD. 

Perianal Crohn’s disease
CD can occur anywhere in the gastrointestinal tract, including the distal rectum with 
the development of perianal fistulas. The lifetime risk of perianal fistula evolvement 
ranges from 14% to 38%.7 Perianal CD fistulas has a significant impairment of daily 
activities due to pain, purulent discharge and perineal tissue destruction.8 To date, the 
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three standard treatment options for high perianal fistulas are i) the surgical approach 
by chronic seton drain drainage, ii) the medical approach by anti-TNF and iii) surgical 
closure with or without anti-TNF treatment.9,10 Looking at previous studies, the fistula 
closure rates seems comparable between these three treatment options, while it is 
suggested that the re-intervention rate is substantially lower with seton drainage 
compared to anti-TNF and surgical closure.11–13 However, prior studies were flawed by a 
high risk of bias, had short follow-up, and none of the studies directly compared seton 
drainage to anti-TNF treatment and/or surgical closure. Therefore, the aim of chapter 1  
was to identify the optimal treatment of perianal Crohn’s disease fistulas (PISA RCT). 

Designing surgical trials
What is the Holy Grail; performing an RCT or striving for an unbiased answer to the 
research question? At the very least we should consider if an RCT is the ‘Holy Grail’ for 
each study setting. Bias due to treatment preference can be expected when treatment 
groups significantly differ between each other. Lessons are learned from the PISA study 
(medical vs. surgical treatment options), in which almost half of the patients declined 
enrolment to avoid being randomised to their non-preferred treatment arm. When a 
significant number of patients decline participation, the generalizability of RCT results to 
daily clinical practice can be affected, resulting in decreased external validity. Meanwhile, 
internal validity might also be affected due to randomisation of patients to their (non-) 
preferred strategy, potentially influencing treatment adherence and subjective study 
outcomes. A partially randomised patient preference trial has been developed to 
diminish the influence of patients’ preference on study outcomes. The aim of chapter 2  
was to assess the validity of this alternative design for RCT’s. 

Ileocecal resection
CD most frequently affects the terminal ileum. The majority of these patients require 
surgery, making ileocecal resection the most common surgical procedure in CD patients. 
Unfortunately, a substantial proportion of patients will develop post-operative disease 
recurrence. In contrast to colorectal cancer surgery, current IBD guidelines do not 
specifically recommend performing a radical resection (i.e., avoid inflamed resection 
margins). Furthermore, these guidelines advise close bowel resection, leaving the 
mesentery in situ. The aim of chapter 3 was to assess the predictive value of inflamed 
ileocecal  resection margins for disease recurrence. The aim of chapter 4 was to map the 
gradient of pro-inflammatory and regulatory macrophages in the mesentery, in order 
to find a rationale for additional resection of the mesentery during ileocecal resection. 

Waiting list complications
The waiting list for colorectal surgery increases, for which patients are prioritised. Since 
it is mandatory to adhere to the newly implemented oncology quality- and volume 
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standards, oncological surgeries are given priority over ‘benign’ diseases.14,15 However, 
due to the progressive character of IBD, this may result in severe ‘waiting list compli-
cations’ such as strictures and fistulas development, septic episodes, malnutrition or 
hospital admission. Therefore, it is debatable if current triage is justified. In chapter 5 
we highlight the potential consequences of a longer interval towards surgery for IBD 
patients. 

Pouch surgery
In contrast to CD, UC is restricted to the large bowel. UC patients are primarily treated 
with medication. However, in up to 20% of patients a colectomy is required because 
of medical therapy refractory disease.16,17 To avoid a permanent ileostomy, restorative 
proctocolectomy with ileal pouch-anal anastomosis (IPAA) was introduced in the 1980’s 
and has since become the treatment of choice.18 Although IPAA offers bowel continuity 
restoration, it is also associated with significant surgical morbidity, including anasto-
motic leakage in up to 15% of patients.19–21 Inadequately managed anastomotic leakage 
affects long-term pouch function and is the main cause of pouch failure (receiving an 
stoma after all).21–23 The aim of chapter 6 and 7 was to address the recently introduced 
minimal invasive transanal IPAA approach, and its influence on anastomotic leakage 
and long-term outcomes of IPAA surgery. Additionally, the treatment possibilities of 
anastomotic leakage have developed with the implementation of the Endo-sponge® 
assisted early surgical closure. Chapter 8 aimed to address the long-term results of 
Endo-sponge® assisted early surgical closure. Furthermore, proctitis after subtotal 
colectomy is common for UC patients. However, the impact on pouch outcomes is un-
known. The goal of chapter 9 was to determine the extent of the relationship between 
proctitis and anastomotic leakage and pouchitis. 

In conclusion, we have identified several common dogmas in daily IBD treatment, which 
we will try to address in this thesis. 
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Research questions addressed in this thesis

1. With respect to re-interventions, is seton treatment superior to anti-TNF treatment 
and surgical closure combined with anti-TNF for patients with a high perianal 
Crohn’s fistula?

2. Is a partially randomised patient preference trial a valid alternative to a randomised 
controlled trial regarding internal and external validity?

3. What is the predictive value of microscopic inflammation at ileocecal resections 
margins for postoperative Crohn’s recurrence?

4. Is there an anatomical variation in mesenteric macrophage phenotypes that can 
guide surgical resection margins in Crohn’s disease?

5. Is a longer waiting time for IBD surgery associated with ‘waiting list complications’?
6. Is transanal versus transabdominal minimally invasive pouch surgery in UC beneficial 

regarding short-term morbidity?
7. Does transanal versus transabdominal minimally invasive pouch surgery in UC result 

in superior long-term pouch function?
8. Does Endo-sponge assisted early surgical closure of pouch leakage improve long-

term pouch function?
9. What is the impact of rectal sump inflammation on anastomotic pouch leakage 

and pouchitis?
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Abstract

Background and aims: Most patients with perianal Crohn’s fistula receive medical 
treatment with anti-tumour necrosis factor (TNF), but the results of anti-TNF treatment 
have not been directly compared with chronic seton drainage or surgical closure. The 
aim of this study was to assess if chronic seton drainage for patients with perianal 
Crohn’s disease fistulas would result in less re-interventions, compared with anti-TNF 
and compared with surgical closure. 

Methods: This randomised trial was performed in 19 European centres. Patients with 
high perianal Crohn’s fistulas with a single internal opening were randomly assigned 
to: i) chronic seton drainage for 1 year; ii) anti-TNF therapy for 1 year; and iii) surgical 
closure after 2 months under a short course anti-TNF. The primary outcome was the 
cumulative number of patients with fistula-related re-intervention(s) at 1.5 years. 
Patients declining randomisation due to a specific treatment preference were included 
in a parallel prospective PISA registry cohort. 

Results: Between September 14, 2013 and November 20, 2017, 44 of the 126 planned 
patients were randomised. The study was stopped by the data safety monitoring board 
because of futility. Seton treatment was associated with the highest re-intervention rate 
(10/15, versus 6/15 anti-TNF and 3/14 surgical closure patients, P = 0.02). No substantial 
differences in perianal disease activity and quality of life between the three treatment 
groups were observed. Interestingly, in the PISA prospective registry, inferiority of 
chronic seton treatment was not observed for any outcome measure.

Conclusions: The results imply that chronic seton treatment should not be recom-
mended as the sole treatment for perianal Crohn’s fistulas. 

The trial is registered with Trialregister.nl number NTR4137.
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Introduction

The lifetime risk of fistula development in patients with Crohn’s disease (CD) ranges 
from 14% to 38%.1 Perianal CD fistulas cause pain, purulent discharge, and sphincter 
and perineal tissue destruction, resulting in a significant impairment of quality of 
life (QoL).2 Also, the impact on health care resources is considerable, due to multiple 
surgical interventions and biologic drugs.3 In daily clinical practice, no consensus has 
been reached on the optimal treatment of high perianal fistulas with a single internal 
opening.4 Currently, the three standard treatment options are: i) surgical approach 
by chronic seton drain drainage; ii) medical approach by anti-tumour necrosis factor 
alpha antibodies (anti-TNFα); and iii) surgical closure with or without anti-TNF induction 
treatment. The choice of treatment is at the discretion of the patient, after shared 
decision making with the treating physician, preferably after discussion within a 
multidisciplinary team.

Since two randomised controlled trials (RCTs) reported increased fistula closure rates, 
reduced fistula discharge, and improved quality of life (QoL) following anti-TNF com-
pared with placebo, most patients receive anti-TNF.5,6 Nonetheless, the long-term effect 
of anti-TNF is not as favourable, due to high recurrence rates and serious side effects. 
Systematic reviews suggested similar fistula closure rates between these three treat-
ment options (43–50%).7–9 However, the surgical treatment options are generally less 
popular due to concerns regarding wound healing problems in CD.4–6,10 The advantages 
of seton drainage include patency preservation of the fistula tract, preventing side 
branching of the tract and recurrent abscess formation. Subsequently, the reported 
re-intervention rates seemed substantially lower with seton drainage (10–20%) as 
compared with anti-TNF and surgical closure (30–50%).7–9 However, rates varied widely, 
and no definite conclusion could be drawn. Previous studies were flawed by a high risk 
of bias, had short follow-up, and none of the studies directly compared seton drainage 
with anti-TNF treatment and/or surgical closure.

Therefore, we conducted an international, multicentre, prospective randomised con-
trolled trial to identify the optimal treatment of Crohn’s high perianal fistulas. It was 
hypothesised that chronic seton drainage for perianal fistulas in CD would be the most 
effective treatment approach, as it would reduce re-interventions in the short term when 
compared with anti-TNF and surgical closure following anti-TNF, and overall long-term 
closure rates would be comparable between the three groups. 
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Materials and methods

Study design
The PISA trial is an international, prospective multicentre, pragmatic, randomised, 
controlled, open-label, parallel group, superiority trial. The trial compared chronic seton 
drainage with anti-TNF and with surgical closure after anti-TNF induction. The study 
was conducted at 19 teaching hospitals and tertiary care centres in The Netherlands, 
Belgium, Spain, and Italy (seven centres were tertiary referral centres, five of which 
were in the Netherlands).

The study was performed in accordance with the principles of the Declaration of 
Helsinki and Good Clinical Practice guidelines. The trial received central approval from 
the medical ethics committee at the Amsterdam UMC, location AMC, and from the 
corresponding committees in all participating centres. A data and safety monitoring 
board (DSMB) monitored the trial at predefined time points. Additionally, the study 
was monitored by the clinical research unit of the Amsterdam UMC, location AMC in 
accordance with the moderate risk classification of the Dutch federation of Academic 
Centres (NFU). The study protocol has been published previously.11 This trial is registered 
at the Dutch Trial Registry (NTR4137).

Participants
Adult patients with a newly diagnosed or recurrent draining high tract (intersphincteric, 
transsphincteric or suprasphincteric) Crohn’s perianal fistula located in the upper two-
thirds of the external sphincter were screened for eligibility. Main exclusion criteria 
were: multiple internal fistula openings. based on magnetic resonance imaging (MRI) 
or inspection under anaesthesia (the number of external fistulas was not taken into 
account); proctitis (defined as any active mucosal inflammation or ulcer > 5 mm in the 
rectum); anorectal stenosis (defined as the impossibility of introducing a proctoscope); 
a rectovaginal fistula; a seton in situ for more than 3 months; anti-TNF treatment in the 
preceding 3 months; patients not eligible for anti-TNF treatment (e.g., due to previous 
anti-TNF treatment without any effect on perianal fistula(s); previously demonstrated 
allergy to anti-TNF medication; immunocompromised status); and presence of a stoma. 
All participants provided written informed consent.

Randomisation and masking
Patients were allocated (1:1:1) to chronic seton drainage, long-term anti-TNF, or surgical 
closure after anti-TNF induction. Random block randomisation with block sizes of six 
participants was performed by a central web-based system (ALEA Clinical B.V., The 
Netherlands) and was not stratified. Patients and study staff masking was not possible 
because of the differing nature of the interventions (medical versus surgical). Treatment 
preference, if explored at consultation before randomisation, was registered. In case this 
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was reason to decline participation in the trial, the patients were asked for consent to 
be prospectively included in the PISA registration study, to maintain external validity. 
These patients met the same inclusion criteria and were treated according to the same 
protocol as the patients included in the PISA RCT.

Interventions
The procedures have been published previously (Supplementary Figure S1.1).11 Before 
randomization, all patients underwent seton insertion (vessel loop) under general 
anaesthesia in a day care setting and received a 2-week antibiotic course. Furthermore, 
6-mercaptopurine (6MP) was added. Patients were followed for 1.5 years.

For patients allocated to chronic seton drainage, the seton was scheduled to be removed 
after 1 year.

For patients allocated to anti-TNF, the choice of infliximab or adalimumab was left to 
the discretion of the treating gastroenterologist. Anti-TNF treatment was continued for 
at least 1 year. Any dose adaptation was allowed. The seton was removed 6 weeks after 
start of anti-TNF treatment, as it has been demonstrated that seton removal before 2 
months is associated with higher closure rates.12 However, ultimately the decision of 
seton removal is at the discretion of the treating physician.

For patients allocated to surgical closure after anti-TNF induction, surgical closure was 
either performed by advancement flap or ligation of the intersphincteric tract (LIFT) 
procedure. The choice of treatment was left to the discretion of the treating surgeon. 
Surgical closure was performed in a day care setting and was combined with seton 
removal. Surgical closure was planned after completion of the anti-TNF induction, 
generally within 8–12 weeks after starting anti-TNF. Anti-TNF was stopped after 4 
months. The procedure was performed by a specialised colorectal surgeon. When 
the participating centres lacked expertise, the patient was referred to the Amsterdam 
UMC, location AMC.

Outcomes
The primary outcome was the proportion of patients with fistula-related re-inter-
vention(s), defined as surgical re-interventions and/ or (re)start of anti-TNF therapy due 
to suspicion of recurrent abscess or new fistula tract(s) within 1 year. This was assessed 
by the trial physician and derived from operation and medical reports. A planned 
seton change without a suspicion of an abscess, e.g., due to a knotless seton, or (re)
start of anti-TNF for general CD symptoms, were not considered as a re-intervention. 
Secondary outcomes included: i) the proportion of patients with clinically relevant 
severe Perianal Crohn’s Disease Activity Index (PCDAI > 7, as this is associated with the 
need of therapy13), evaluated by a physician at the outpatient clinic at Months 0, 6, 12, 
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and 18; ii) the proportion of patients with a closed fistula, defined as a fibrotic tract on 
MRI14 after 1.5 years; iii) results of (disease-specific) quality of life (QoL) questionnaires 
(Inflammatory Bowel Disease Questionnaire (IBDQ) and EuroQol Visual Analogue Scale 
(EQ-VAS)); and iv) cost-effectiveness (including the EQ-5D-3L, antibiotic courses, number 
of sick leave or in-hospital days according to the health and labour questionnaire) 
assessed by questionnaires sent by email (LimeSurvey 2.6.7, Hamburg, Germany) or, if 
the patient preferred, by regular mail at Months 0, 3, 6, 9, 12, 15, and 18.

Patients were seen at the outpatient clinic at Months 6, 12, and 18 after inclusion. 
Patients were contacted by telephone every 3 months to verify adverse events, re-
interventions, and any changes in medical therapy. Serious adverse events included 
those resulting in death or those that were life-threatening, requiring or prolonging 
admission to hospital, or resulting in persistent or substantial disability or incapacity. 
The local investigator and trial coordinator collected the data in an electronic database 
(Oracle Clinical 4.6.2, Redwood Shores, USA).

Statistical analyses
All analyses, including the analyses of the registry data, were based on the intention-
to-treat principle. To detect a clinically relevant reduction of 30% of re-interventions 
(50% anti-TNF and surgical closure versus 20% seton drainage) with a power of at least 
80% at a two-sided α level of 0.05 considering a 5% drop out rate, it was necessary to 
include 42 patients in each group (total target sample size of 126 patients). The 30% 
decrease in re-interventions was based on systematic reviews.7–9 Chi square or Fisher’s 
exact test was used as appropriate, to analyse differences between the proportion of 
patients with fistula-related re-intervention(s) and patients with severe perianal disease 
activity (PCDAI > 7) among the three treatment groups. The change in IBDQ and EQ-
VAS over time in the three study arms was investigated using linear mixed models 
with repeated measures analysis of variance adjusted for baseline value. QoL data are 
presented as model-based estimated means and corresponding confidence interval (CI). 
A two-sided P value of less than 0.05 was considered significant. All statistical analyses 
were performed with SPSS software, version 24.0 (IBM Corp., Armonk, New York, USA).

Early termination of the trial
After an accrual of 33% of the total sample size, the (serious) adverse events per 
treatment group were reported to the DSMB as stipulated in the protocol. Most events 
entailed re-interventions (Supplementary Document S1.1). The proportion of patients 
with a re-intervention was highest in the chronic seton group. At the discretion of the 
DSMB, it was decided to perform an interim analysis. Conditional powers under the 
null trend (treatments are equally efficient) and the alternative trend (chronic seton is 
superior) were calculated to assess futility of continuing the trial. For both trends, the 
likelihood of showing superiority of the chronic seton arm at the completion of the 
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trial was less than 1%. In case of continuation of the trial with the remaining two arms 
(anti-TNF versus surgical closure after anti-TNF), the conditional power to observe a 
30% difference (20% versus 50% re-interventions) between these arms was < 1% and 
9% under the null and alternative hypothesis, respectively. The DSMB recommended 
termination of the trial due to futility (Supplementary Document S1.1). The PISA steering 
committee decided to follow the advice and the METC accepted this decision on 
notification. A meeting was organised to discuss the crucial aspects of small numbers.15 
As the chance of type 1 errors increased, the following decisions were made: to only 
statistically test the primary outcome at the original α level of 0.0; to complete the 
dataset by awaiting a minimal follow-up of 6 months; to report all outcome events 
till the end of study; and to evaluate the data of the registry patients. Because not all 
patients had completed the study, Kaplan-Meier analyses with log-rank testing to assess 
data for categorical outcomes were used. As described in the protocol, the study also 
intended to report fistula closure rates and a cost-effectiveness analysis. However, as 
closure of perianal fistula was only measured with MRI at 1.5 years, it was decided to 
await these data. Since chronic seton treatment was considered to be clinically too 
unfavourable, the cost-effectiveness analysis was considered no longer opportune. 
The funders shared that view.

Results

Between September 14, 2013 and November 20, 2017 (termination of the trial), 190 
patients were screened for eligibility, of whom 96 were excluded; 44 patients were ran-
domised and 50 patients were included in the PISA registry. Patients in the randomised 
trial were assigned to chronic seton drainage (n = 15), anti-TNF treatment (n = 15), or 
surgical closure after anti-TNF induction (n = 14). In the PISA registry, 20 patients chose 
chronic seton drainage, 21 anti-TNF treatment, and nine surgical closure after anti-TNF 
induction. Two patients in the registry, both in the surgical closure group, withdrew 
from the study within 1 month and were excluded from outcome analyses (Figure 1.1). 
The remaining 92 patients had a follow-up of at least 6 months, of whom 60 patients 
completed the 1.5-year follow-up.

Patient baseline characteristics of the RCT and the registry are shown in Tables 1.1 and 
1.2. The mean age of the randomised patients, as well as of the registry patients, was 
38 years (standard deviation (SD) 14 and 12, respectively). The baseline characteristics 
between the three treatment groups in the RCT, as well as in the registry, did not 
differ. In all groups, there were no differences in adherence to the protocol. At least 
80% started with antibiotics and more than 80% were still on thiopurine at the end of 
follow-up. Also, the baseline characteristics between the patients in the RCT and the 
registry were comparable (Supplementary Table S1.1).
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Table 1.1. Baseline characteristics of randomised patients

  Seton
(n = 15)

Anti-TNF
(n = 15)

Surgical closure
(n = 14)

Age (mean, SD) 35 (13) 43 (15) 36 (15)
Female 11 (73%) 8 (53%) 8 (57%)
Smoking 5 (36%) 5 (33%) 2 (14%)
Luminal disease activitya 0 (0%) 2 (14%) 0 (0%)
Prior anti-TNF usage 1 (10%) 4 (29%) 6 (46%)
Disease years perianal fistula (median, IQR) 1 (1–4) 2 (1–8) 1 (1–5)
Number of previous fistula interventions (median, range) 1 (0–4) 1 (0–3) 2 (0–3)
Severe perianal disease activity (PDAI > 7)b 9 (64%) 7 (54%) 11 (79%)
IBDQ (max 224 points) (mean SD)c 151 (46) 148 (35) 146 (44)
EQ-VAS (mean, SD)d 61 (21) 59 (23) 60 (20)
Number external opening (median, range) 1 (0–2) 1 (0–3) 1 (0–2)
MRI imaging

Number external fistula tracts > 1 12 (80%) 8 (5%) 5 (36%)
Rectal wall involvement 2 (15%) 4 (29%) 0 (0%)

TNF, tumour necrosis factor; SD, standard deviation; IQR, interquartile range; PCDAI, Perianal Crohn’s Disease 
Activity Index; IBDQ, Inflammatory Bowel Disease Questionnaire; EQ-VAS, EuroQol Visual Analogue Scale; 
MRI, magnetic resonance imaging. a Luminal disease activity requiring anti-TNF. Assessed by colonoscopy 
within 3 months prior to randomisation. b PDAI assessed 5 items: i) fistula production, ii) pain, iii) limitation 
of sexual activities, iv) type of perianal disease and v) severity of induration. Every category includes a scale 
ranging from 0 to 4 points, higher scores representing higher disease activity. The total score can range 
from 0 to 20 points. c IBDQ score consists of 32 questions; each with a 1–7 scale. The total score can range 
from 32 to 224 points with higher scores representing higher QoL. d The EQ-VAS is a generic, standardized 
measure of health-related quality of life over the preceding week consisting of the EQ-VAS descriptive 
system and the EQ visual analogue scale (EQ-VAS). The EQ-VAS is a vertical scale grading the overall health 
status ranging from 0 (worst imaginable health state) to 100 (best imaginable health state).

The proportion of patients with a fistula-related re-intervention(s) among the ran-
domised patients was significantly associated with chronic seton drainage: 10 patients 
(74%) versus six patients (42%) in the anti-TNF group and three patients (23%) in the 
surgical closure after anti-TNF group, P = 0.02. In the registry patients, the proportion 
of patients with a re-intervention was similar between the groups, with eight patients 
(42%) in the chronic seton group versus nine patients (48%) in the anti-TNF group and 
two patients (44%) in the surgical closure after anti-TNF group, P = 0.78 (Table 1.3).

Re-interventions occurred earliest in the chronic seton group: for the randomised 
patients after a median of 4 months (interquartile range (IQR) 1–9) versus 6 months 
(3–8) in the anti-TNF group, and 11 months (IQR 10–11) in the surgical closure after 
anti-TNF group. For the registry patients, re-interventions occurred after a median of 2 
months (IQR 1–11) in the chronic seton group versus 3 months (IQR 1–11) in the anti-
TNF group and 13 months (IQR 8–13) in the surgical closure group. Re-interventions 
per group per time point are shown in Supplementary Figures S1.2 and S1.3.
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Baseline PCDAI was comparable for the three treatment groups in both the RCT and 
the registry (Tables 1.1 and 1.2). The PCDAI improved in all groups (Figure 1.2a and 
b). In the RCT, the number of patients per group with severe perianal disease activity 
(score > 7) till end of study included five patients (40%) in the chronic seton group, two 
patients (19%) in the anti-TNF group, and three patients (31%) in the surgical closure 
after anti-TNF group. In the registry, severe perianal disease activity till end of study was: 
five patients (40%) in the chronic seton group, five patients (44%) in the anti-TNF group, 
and one patient (20%) in the surgical closure after anti-TNF group. For one patient in 
the RCT and nine patients in the registry, the PCDAI was not assessed during follow-up.

Baseline disease-specific QoL and general QoL were both comparable between the 
three treatment groups in both the RCT and the registry (Tables 1.1 and 1.2). The QoL is 
shown in Supplementary Table S1.2, and in Figure 1.2 c–f. In the RCT, the disease-specific 

Table 1.2. Baseline characteristics of registry patients

  Seton
(n = 20)

Anti-TNF
(n = 21)

Surgical closure
(n = 9)

Age (mean, SD) 42 (13) 36 (9) 31 (9)
Female 13 (68%) 9 (45%) 4 (44%)
Smoking 5 (25%) 4 (22%) 6 (67%)
Luminal disease activity 3 (19%) 2 (13%) 1 (17%)
Prior anti-TNF usage 8 (42%) 7 (41%) 5 (71%)
Disease years perianal fistula (median, IQR) 1 (0–9) 2 (0–5) 2 (1–6)
Number of previous fistula interventions (median, range) 1 (0–9) 0 (0–5) 2 (0–4)
Severe perianal disease activity (PDAI > 7) 13 (81%) 12 (67%) 4 (57%)
IBDQ (max 224 points) (mean SD) 140 (45) 143 (28) 142 (45)
VAS 54 (24) 54 (23) 59 (23)
Number external opening (median, range) 1 (0–2) 1 (0–2) 1 (0–2)
MRI imaging

Number external fistula tracts > 1 9 (45%) 14 (67%) 5 (56%)
Rectal wall involvement 2 (11%) 2 (13%) 0 (0%)

* None of the parameters were significantly different. TNF, tumour necrosis factor; SD, standard deviation; 
IQR, interquartile range; PCDAI, Perianal Crohn’s Disease Activity Index; IBDQ, Inflammatory Bowel Disease 
Questionnaire; EQ-VAS, EuroQol Visual Analogue Scale; MRI, magnetic resonance imaging.

Table 1.3. Re-interventions in RCT and registry patients till end of study assessed using Kaplan-
Meier analyses

Re-interventions  
Seton drainage 
n (%)

Anti-TNF  
n (%)

Surgical closure 
n (%)

RCT*  10 (74%) 6 (42%) 3 (23%) 
Registry 8 (42%) 9 (48%) 2 (44%) 

* Re-interventions till end of study was significantly higher in the seton group of the randomised patients 
(Plog-rank = 0.02). RCT, randomised controlled trial; TNF, tumour necrosis factor.
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Figure 1.2. PCDAI, IBDQ, EQ-VAS over time (from baseline to 18 months) in RCT and registry patients. 
Blue represents the chronic seton group, red the anti-TNF group, and green the surgical closure after anti-
TNF group. A lower PCDAI characterises less perianal disease activity. Higher IBDQ and EQ-VAS scores 
indicate a better quality of life (QoL). The change in IBDQ and EQ-VAS over time of the three study arms was 
investigated using linear mixed-models with repeated measures analysis of variance adjusted for baseline 
value. QoL data are presented as model-based estimated means and corresponding confidence intervals 
(CIs). The arrows represent a re-intervention of a treatment of the other treatment group (seton placement, 
start anti-TNF therapy of surgical closure). Stripes without any specification are re-interventions that are the 
same as the original treatment. TNF, tumour necrosis factor; PCDAI, Perianal Crohn’s Disease Activity Index; 
IBDQ, Inflammatory Bowel Disease Questionnaire; EQ-VAS, EuroQol Visual Analogue Scale.
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QoL till end of study was higher in the anti-TNF group compared with the other two 
groups, whereas the general QoL was lower in the surgical closure after anti-TNF group. 
The registry showed no considerable differences for disease-specific and/or general 
QoL. The disease-specific QoL (IBDQ) and general QoL (EQ-VAS) could be assessed for 
39 (89%) patients in the RCT and in 34 (71%) patients in the registry.

Discussion

This study is the first prospective randomised controlled trial comparing surgical 
treatment options with anti-TNF for Crohn’s disease high perianal fistulas. After the 
first interim analysis, the trial was terminated based on futility. Refuting the original 
hypothesis, the trial showed an inferior outcome of chronic seton treatment with respect 
to re-interventions in the randomised patients. None of the secondary outcomes in 
the RCT group demonstrated results favouring chronic seton drainage. Continuation 
of the study with the remaining two treatment arms would also be futile, as the re-
intervention rates in these arms were lower than expected. The outcomes of this study 
should be interpreted with caution, since both the number of included patients and 
the number of events (re-interventions) were considerably smaller than the minimum 
required sample size for sufficient power. Therefore, it is uncertain as to what extent 
over- or underestimation of treatment effects may have occurred. Consequently, not 
the exact reported numbers and rates of the treatment effects, but rather the relative 
differences between the treatments arms have potential value for drawing conclusions.16 
In addition, the discrepancies found between the RCT and registry results make it hard 
to draw firm conclusions.

The unexpected differences in re-intervention rates per treatment group in the 
randomised patients can be explained by various factors. The original hypothesis 
was based on retrospective studies with different inclusion criteria with a rather 
short duration of follow-up, especially for seton treatment.9 As a result, these studies 
might have been prone to bias, leading to under-reporting of re-interventions after 
seton treatment. In contrast, the number of re-interventions in the anti-TNF group 
and surgical closure after anti-TNF group were lower than previously described. In 
the anti-TNF group, all patients were treated with seton drainage before the start of 
anti-TNF, in order to prevent recurrent abscess formation. In previous studies this was 
not done on a consistent basis, which could explain the low re-intervention rate in our 
study.9 Furthermore, during the PISA trial, most surgical closures were LIFT procedures. 
Previous study results are probably outdated, as they generally describe the treatment 
effect of an advancement flap and reported outcomes without concomitant anti-TNF.7,8 
It is hypothesised that a LIFT procedure combined with anti-TNF may account for the 
superior results observed in this study.
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In our RCT, the disease-specific QoL was highest in the anti-TNF group. This can be 
expected, as anti-TNF may also have a favourable effect on the overall disease burden 
in CD.5 The general QoL was lower in the surgical closure group. Since the surgical 
intervention is only applied after some months, awaiting a complete follow-up will 
probably improve these results.

As the results of the PISA RCT were different from those expected and the baseline 
characteristics of the PISA registry patients were not different from those of randomised 
patients, it seemed justified to compare these results. In the registry data, chronic 
seton drainage was not associated with significantly more re-interventions. This was a 
somewhat striking finding, especially as severe perianal disease activity between the 
randomised and registry chronic seton treatment group was comparable at each point 
in time. Seton is known to be an uncomfortable treatment. Patients who consciously 
chose seton treatment in the registry, might have preferred to avoid surgery or the 
side effects of biologicals. In contrast, patients randomised to chronic seton treatment 
might be more disappointed about the discomfort, especially as it takes considerable 
time for seton stability to be achieved. This is further emphasised by the fact that 
most of the re-interventions occurred within 6 months in the seton group. Discomfort 
discussed at the outpatient clinic could lead to inspection under anaesthesia in daily 
clinical practice. These events count as a re-intervention, even in the absence of an 
abscess. It is argued that a seton procedure was tolerated more by patients who chose 
chronic seton drainage willingly as opposed to patients who were randomly allocated 
to it. Consequently, the primary endpoint re-intervention (which was thought to be an 
objective endpoint) is likely influenced by patient preference. This could explain the 
different results between the RCT and preference groups.

This was the first RCT comparing the three different treatment options head to head. 
Initially, the conclusion based on the PISA RCT was very clear; instead of showing 
superiority, chronic seton drainage was significantly associated with inferior results. 
Upon PISA counselling, strong patient preference was noted and was followed by a 
low inclusion ratio. Therefore, we also initiated the PISA registry parallel to the RCT. In 
accordance with the RCT, the PISA registry results did not suggest superiority of chronic 
seton treatment. However, it did not confirm inferiority of chronic seton treatment. 
Hence, if a patient chooses chronic seton treatment, it might still be a valid alternative. 
Interestingly, the registry data also revealed that relatively few patients chose surgery. 
It touches upon a more extensive problem that patients may not be well informed 
about the surgical treatment options. A fundamental factor driving this situation is 
probably that the majority of Crohn’s fistula patients have a long medical history with 
a gastroenterologist who might be less aware of the surgical treatment options and 
outcomes to be able to support thorough shared decision making.
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Apart from interesting clinical data (albeit small numbers), we learned that a classical RCT 
might not be the optimal design for trials which compare treatments with substantially 
different characteristics (medical versus surgical).17 This type of study design, with a 
high internal validity due to homogeneity (including unknown confounders) between 
the study groups and the possibility of blinding, was originally designed to compare 
medical versus placebo therapy.18 However, when performing an RCT which compares 
treatments of substantially different natures, patient treatment preferences can be 
expected. In such cases, only presenting the RCT data will inevitably result in a less 
representative study group, which would not be in accordance with the transparency 
statement. We are aware that this might introduce a bias in the registry data, but 
withholding this information could result in an unbalanced and possibly unjustified 
conclusion. This study provided valuable lessons learned when designing future studies. 

A limitation of the study is lack of patient involvement in trial design, particularly relating 
to design of the intervention to be included: the major pitfall of this study is that we 
did not consider patient preferences in the original design. A key lesson learned is 
that trial participants are not passive recipients of interventions. As described above, 
results of the RCT are likely to be influenced by patient preference. The influence of this 
occurrence can be mitigated by applying a more pragmatic design, such as a patient 
preference design or alternatively a cohort-embedded RCT (also known as TWICS).19,20 
These designs incorporate patient preference instead of excluding patients with a 
distinct treatment preference, resulting in a higher external validity. These designs 
have their own limitations. However, modern research should try to find a fine balance 
between the focus on limiting bias for study results (mainly concerning internal validity) 
and at the same time drawing externally valid conclusions that also take into account 
the applicability of study results. In conclusion, chronic seton treatment as the sole 
treatment is not the superior treatment for patients with perianal Crohn’s fistulas.
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Supplementary Table S1.1. Baseline characteristics for the RCT and registry patients

  RCT
(n = 44)

Registry
(n = 50)

Age (mean, SD) 38 (14) 38 (12)
Female (n, %) 27 (61) 26 (54)
Smoking (n, %) 12 (28) 15 (32)
Luminal disease activity* (n, %) 2 (5) 6 (16)
Prior anti-TNF usage (n, %) 11 (30) 20 (47)
Disease years perianal fistula (median, IQR) 2 (1–6) 1 (0–6)
Number of previous fistula interventions (median, range) 1 (0–4) 2 (0–9)
Severe perianal disease activity (PDAI > 7) 27 (66) 29 (71)
IBDQ (mean, SD) 148 (40) 141 (37)
EQ VAS (mean, SD) 60 (21) 55 (23)
Number external opening (median, range) 1.3 (1–3) 1.2 (1–2)
MRI imaging

No patients with > 1 external fistula tract (n, %) 25 (60) 28 (64)
Rectal wall involvement (n, %) 6 (15) 4 (9)

* None of the parameters were significantly differed.

Supplementary Table S1.2. Disease specific and general QoL estimated means till end of study

Seton
Mean (95% CI)

Anti-TNF
Mean (95% CI)

Surgical closure
Mean (95% CI)

IBDQ RCT 158.7 (150.8–166.6) 168.6 (161.3–176.0) 149.3 (141.5–157.2)
IBDQ registry 152.7 (143.8–161.5) 164.2 (154.0–174.3) 165.5 (151.3–179.6)
EQ VAS RCT 68.9 (63.8–74.1) 68.6 (63.8–73.5) 57.7 (52.5–62.8)
EQ VAS registry 67.5 (62.9–72.2) 68.4 (63.0–73.8) 67.5 (59.9–75.1)

IBDQ, disease specific quality of life; EQ VAS, general quality of life.
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Supplementary Figure S1.1. Flow chart study procedures.
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Supplementary Figure S1.3. Kaplan-Meier figure of the re-intervention over time in the RCT group.
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Supplementary Document S1.1. DSMB report interim review PISA trial after 42 
included patients

Aim of the study
Evaluate the number of patients that need a re-intervention due to a fistula-related 
complication within 12 months. Patients will be randomized and receive one of the 
three standard treatment approaches that are currently used for fistula treatment (Seton, 
anti-TNF and Surgery). The percentage re-interventions in the anti-TNF and surgery 
arms are expected to be 50% and the trial is powered to show a 30% reduction to 20% 
re-interventions in the Seton arm. (Superiority of Seton compared to other two arms).

A total of 126 patients are to be included in the randomized clinical trial and interim 
reviews are performed after inclusion of 42 and 84 patients, respectively. The number of 
serious (SAE) and adverse events (AE, i.e. re-interventions) that occurred after inclusion 
of 42 patients is shown in Table D1.1. 

Table D1.1. Number of serious adverse events (SAE) and adverse events (AE) in the three arms of the 
PISA trial

Arm SAE, n (%) AE, n (%)

Seton (n = 14) 3 (21%) 7 (50%)
Anti-TNF (n = 14) 5 (36%) 1 (7%)
Surgery (n = 14) 1 (7%) 2 (14%)
Total 9 (21%) 10 (24%)

There is a skewed distribution of the AE between the groups with the highest percentage 
(50%) occurring in the Seton arm. This percentage is not only higher than expected 
in this arm, but also significantly higher (Pfisher exact: 0.046) than the percentages in the 
other two arms.

The study was intended to show superiority of the Seton arm with respect to re-inter-
ventions, but the data obtained so far indicate inferiority. The DSMB assessed the futility 
of continuing the trial given the likelihood that the trial will fail to show evidence of the 
improved efficacy of the Seton arm. Conditional powers were calculated under the null 
trend (treatments are equally efficient) and the alternative trend (Seton is superior (20 
vs. 50% re-interventions). For both trends, the conditional power to show superiority 
of the Seton arm at the completion of the trial was less than 1%. 

In case of a two-arm trial (Surgery vs. Anti-TNF), the conditional power to observe a 30% 
difference (20 vs. 50% re-interventions) between these arms is < 1% and 9% under the 
null and alternative hypothesis, respectively. 
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Recommendations
•	 Because of the inferiority of the Seton treatment, we recommend stopping this 

arm of the trial. 
•	 Because of futility, we do not recommend to continue the trial with the remaining 

two arms (Anti-TNF and Surgery). Furthermore, with the present advanced knowl-
edge, we recommend other primary outcome measures for a comparison of the 
Anti-TNF and Surgery arms.

Response of authors
After supplying the safety data to the DSMB, including all 10 AEs consisting of surgical 
re-interventions, at the discretion of the DSMB it was decided to convert into an interim 
analysis. However, for an appropriate interim analysis it has to be underlined that the 
number of re-interventions till one year (primary outcome) instead of till one and a half 
year (as used for a safety analysis) should be used. Therefore, we performed additional 
power calculations of the re-interventions till one year. The number of re-interventions 
were 5 in the chronic seton group, 1 in the anti-TNF group and 2 in the surgical closure 
group (Table D1.2). Consequently, the data still indicates inferiority instead of superiority 
of the chronic seton arm. The futility of continuing the trial given the likelihood that the 
trial will fail to show evidence of the improved efficacy of the chronic seton arm was 
assessed again. Conditional powers were calculated under the null trend (treatments 
are equally efficient), current trend and the alternative trend (chronic seton is superior 
(20 vs. 50% re-interventions). For all trends but one, the conditional power to show 
superiority of the chronic seton arm at the completion of the trial was less than 1%. 
Only the alternative trend for superiority of chronic seton over surgical closure was less 
than < 6%. Moreover, all powers were far below the general accepted 20% threshold 
to reject futility.

Table D1.2. Number of re-interventions (0–12 months) in the three arms of the PISA trial

Arm
Re-interventions
n

Seton (n = 14) 5
Anti-TNF (n = 14) 1
Surgery (n = 14) 2

Response of the DSMB
Based on the correct data and after verifying the power analyses, it was decided that 
the recommendations were still justified.
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Abstract

Objective: Randomised controlled trials (RCT) are the gold standard to provide unbi-
ased data. However, when patients have a treatment preference, randomisation may 
influence participation and outcomes (e.g., external and internal validity). The aim of this 
study was to assess the influence of patients’ preference in RCTs by analysing partially 
randomised patient preference trials (RPPT); an RCT and preference cohort combined. 

Design: Systematic review and meta-analyses. 

Data sources: MEDLINE, Embase, PsycINFO and the Cochrane Library. 

Eligibility criteria for selecting studies: RPPTs published between January 2005 
and October 2018 reporting on allocation of patients to randomised and preference 
cohorts were included. 

Data extraction and synthesis: Two independent reviewers extracted data. The 
main outcomes were the difference in external validity (participation and baseline 
characteristics) and internal validity (lost to follow-up, crossover and the primary 
outcome) between the randomised and the preference cohort within each RPPT, 
compared in a meta-regression using a Wald test. Risk of bias was not assessed, as no 
quality assessment for RPPTs has yet been developed. 

Results: In total, 117 of 3734 identified articles met screening criteria and 44 were 
eligible (24 873 patients). The participation rate in RPPTs was > 95% in 14 trials (range: 
48%–100%) and the randomisation refusal rate was > 50% in 26 trials (range: 19%–99%). 
Higher education, female, older age, race and prior experience with one treatment 
arm were characteristics of patients declining randomisation. The lost to follow-up 
and cross-over rate were significantly higher in the randomised cohort compared with 
the preference cohort. Following the meta-analysis, the reported primary outcomes 
were comparable between both cohorts of the RPPTs, mean difference 0.093 (95% CI 
-0.178 to 0.364, P = 0.502). 

Conclusions: Patients’ preference led to a substantial proportion of a specific patient 
group refusing randomisation, while it did not influence the primary outcome within 
an RPPT. Therefore, RPPTs could increase external validity without compromising the 
internal validity compared with RCTs. 

Trial registration: CRD42019094438.
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Introduction

Randomised controlled trials (RCT) are suggested to provide the most reliable evidence 
for treatment efficacy.1 However, participants are no passive recipients of interventions. 
Patients with a treatment preference may decline enrolment to avoid being randomised 
to their non-preferred treatment. Consequently, treatment preferences can decrease 
the generalisability of RCT results to the clinical population (i.e., reduce external 
validity). Additionally, trials comparing experimental versus standard treatment are 
likely to include patients preferring experimental treatment, as trial participation is not 
needed for patients preferring standard treatment, further reducing external validity. 
Internal validity may be reduced, as randomisation to the (non-) preferred strategy 
could influence adherence to treatment protocol and study outcomes. Subjective study 
outcomes can directly be affected by treatment preference, whereas objective outcomes 
are most likely affected indirectly via adherence (so-called reluctant acquiescence 
phenomenon). Especially for an unblinded trial comparing treatments of significant 
different nature (e.g., medical vs. surgical) the RCT could be an inappropriate design. 
Throughout the years, several approaches using various names have been proposed 
as alternative designs to diminish the influence of patients’ preference on validity: a 
partially randomised patient preference trial (RPPT), a comprehensive cohort trial, 
a patient preference trial, and more.2 In general, the aim of these designs is to treat 
patients with a preference for treatment strategies accordingly, whereas only those 
patients without a distinct preference will be randomised in the usual way.3 In the era 
of patients becoming more active participants in research, the use of RPPTs increases. 
The two previous systematic reviews addressing influence of preference on validity 
concluded that this influence was limited.4,5 However, one review only included studies 
addressing psychotherapy, and the other dates from 2005. So far, the value of the RPPT 
remains unclear, nor has it been addressed in the Oxford Levels of Evidence (Centre for 
Evidence-Based Medicine).6 

The aim of the study was to assess the influence of patients’ preference following 
randomisation in current daily clinical practice, by comparing randomised cohorts 
with preference cohorts within all RPPTs published since 2005. Two hypotheses were 
tested: (1) Patients’ preference will negatively influence participation in RCTs, decreasing 
external validity. Therefore, the external validity of an RPPT will be higher. (2) Patients’ 
preferences will influence adherence and outcomes in RCTs, decreasing internal validity. 
However, as only the remaining indifferent patients will be included in the RCT cohort of 
an RPPT, this RCT cohort can be considered as the true gold standard for internal validity. 
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Methods

Design
A systematic review and meta-analyses of RPPTs was conducted. This study is reported 
in accordance with the Cochrane Handbook for Systematic Reviews of Interventions7 
and the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 
statement (online supplementary material 1).8 The study protocol is available in online 
supplementary material 2.

Data sources and searches
A search in PubMed, Embase, PsycINFO and the Cochrane Library for RPPTs published 
between 1 January 2005 and 5 October 2018 was executed without language restriction 
with the assistance of a librarian. The subject in the search strategy was RPPT and 
possible aliases of RPPT (see the PubMed Search Strategy). Database searches were 
supplemented by hand searching reference lists of relevant articles. Additionally, 
authors were contacted to seek for data from unpublished studies identified. Non-
English language articles were translated for possible inclusion.

PubMed search strategy

5 October 2018
(patient preference design*[tiab] OR patient preference model*[tiab] OR patient 
preference trial*[tiab] OR patient preference method*[tiab] OR comprehensive cohort 
stud*[tiab] OR comprehensive cohort design*[tiab] OR patient preference group[tiab] OR 
patient preference allocation arms[tiab] OR preference allocation[tiab] OR randomized 
preference trial*[tiab] OR randomised preference trial*[tiab] OR preference arms[tiab] 
OR preferences[ti] OR treatment preference basis[tiab] OR (patient preference*[tiab] 
AND random*[ti]) OR (prefer*[ti] AND random*[ti]) OR (registry patient*[tiab] AND 
randomized[tiab])) AND (“Clinical Trial”[pt] OR trial[ti] OR preference trial[tiab]) AND 
(“2004/09”[Date - Publication] : “3000”[Date - Publication])

And

((patient preferences[ti] AND clinical trials[ti]) OR nonrandomized[ti] OR (patient 
preference[ti] AND randomization[ti]) OR (random[ti] AND nonrandom assignment[ti]) 
OR (randomized[ti] AND non-randomized[ti]) OR (nonrandom assignment[ti]) OR 
(randomized[ti] AND nonrandomized[ti]) OR (randomi*[tiab] AND preference arm) OR 
(partially randomized study[tiab] AND “Randomized Controlled Trial”[pt]) OR (unwilling 
to be randomized[tiab] AND “Randomized Controlled Trial”[pt]) OR (choice[tiab] AND 
randomisation[tiab] AND “Randomized Controlled Trial”[pt])) AND (random*[tiab]) AND 
(“Clinical Trial”[pt] OR trial[ti] OR clinical trials[ti]) AND (“2004/09”[Date - Publication] :  
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“3000”[Date - Publication])“comprehensive cohort*”[tiab] AND (“2004/09”[Date - 
Publication] : “3000”[Date - Publication])

Study selection
RPPTs describing results of both the randomised and preference cohorts, as long 
as in both cohorts patients met the same inclusion and exclusion criteria and were 
treated according to the same treatment protocol, were included. Trials in which 
a two-stage randomised design was conducted, allocation was based on doctors’ 
preference, without available separate data for the randomised and preference cohorts, 
with economic primary outcomes, or with non-clinical populations were excluded. 
Furthermore, it was decided not to include older RPPTs (before 2005), as it is important 
to consider the value of this design for current daily practice. A previous systematic 
review addressing on the value of RPPTs was published in 2005, which can be used to 
interpret results from older studies.4 

Data extraction
The two first authors independently screened the citations and abstracts for eligible 
articles using a prepiloted standardised data form (Covidence; Veritas Health Innovation, 
Melbourne, VIC, Australia). Disagreements were discussed at steering group meetings.

The same two authors extracted data with the use of the same data form. Multiple 
publications reporting on the same trial were considered as one single trial for these 
analyses.

The level of sought data was summary estimates. Authors were contacted for further 
information when necessary. In case they were not forthcoming, the study was included 
in the review, but excluded from our reanalysis and/or meta-analyses.

Risk of bias assessment
Quality assessment of the trials was not performed, as no quality assessment for RPPTs 
has yet been developed and current criteria predominantly relate to concealment of 
randomisation (e.g., Risk of Bias in Non-Randomized Studies-I and Cochrane Risk of Bias); 
consequently quality assessment and variability between trials were not applicable.9,10 
Since the outcomes of each trial greatly differed, also the risk of bias assessment for 
systematic reviews (e.g., Grading of Recommendations, Assessment, Development and 
Evaluations) was not applicable.11 

Outcomes
The primary outcomes were external and internal validity between randomised and 
preference cohorts within RPPTs. To analyse whether patients’ preference influenced 
external validity, data were extracted on participation rates in the randomised and 
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preference cohorts. To assess if a specific patient group accepted randomisation, data 
were extracted on baseline characteristics of the randomised and preference cohorts of 
an RPPT separately. These characteristics were categorised into sociodemographic and 
clinical factors. Subsequently, these factors were compared between the randomised 
and preference cohorts of RPPTs.

To analyse whether patients’ preference influenced internal validity, data were extracted 
on lost to follow-up, crossovers and primary outcomes of the randomised and prefer-
ence cohorts of an RPPT separately. Subsequently, these outcomes were compared 
between the randomised and preference cohorts within RPPTs. The primary outcomes 
of RPPTs were identified through explicit statements, study hypotheses, reported power 
analyses, and were checked on similarity with the study protocol. If this was not suf-
ficient, the most likely primary outcome was chosen by consensus (KAW and SvD), or 
the study was excluded. To compare the primary outcomes between the randomised 
and preference cohorts within RPPTs, the outcome effects were compared between 
the randomised cohort and the preference cohort. It is emphasised that comparisons 
of outcome between randomised and preference cohorts are subject to bias, and if 
not done by the study itself, it was not possible to adjust for confounding factors. If in 
studies the adjusted and non-adjusted primary outcomes were available, the adjusted 
outcomes were used. Subsequently, separate analyses on adjusted and non-adjusted 
primary outcomes were performed.

Statistical analysis
The randomisation rate, participation rate and difference in baseline characteristics 
between the randomised and preference cohorts were explored and described, but not 
compared using statistics. To assess differences in baseline characteristics, mean and 
SDs were compared. If median IQRs were reported, it was converted to mean and SDs.12 
When baseline characteristics were presented per experimental and control group, 
the sum of mean and SDs of these two groups was calculated for the randomised and 
preference cohorts using a weighted t-test. The lost to follow-up and cross-over rates 
were compared using a random effects model meta-analysis for proportions.

To realise the comparison of the primary outcomes of randomised and preference 
cohorts, a reanalysis was conducted. Because the trials involved a range of diseases, 
outcome measures and sample sizes, different treatment effect scales were converted 
into standardised effect sizes in the reanalysis. Treatment effects were calculated 
directly for continuous outcome variables as standardised mean differences (difference 
in means divided by the pooled SD). For binary outcomes, log ORs were calculated 
and converted into standardised effect size differences.13 In case none of the patients 
in the preference cohort chose the control treatment, the treatment effect of the 
experimental treatment was compared with the control treatment of the randomised 
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cohort. Only trials for which a ‘net’ effect (primary outcome minus baseline value of the 
primary outcome) could be calculated were included in the meta-analyses. In case the 
‘net’ effect was missing, but baseline values and primary outcomes were available, the 
SD was estimated.14 Heterogeneity was not assessed as trial outcomes were different 
for each study included. Meta-analysis of randomised versus preference cohort was 
performed using a random effects model with an inverse variance weighting. A 
final meta-regression was performed using a Wald test to compare the standardised 
treatment effects.

A P < 0.05 was considered a significant difference. R’s programming environment was 
used (V.3.5.1, R Foundation for Statistical Computing, Vienna, Austria).

Patient and public involvement
There was no direct involvement of patients or the public in the development of the 
research question, selection of the outcome measures, design and implementation of 
the study, or interpretation of the results.

Results

In total, 117 out of 3734 records identified were full text screened. Fifty-eight partially 
RPPTs from 2005 onwards were found, of which 44 (including 24 873 patients) were 
eligible for at least basic data extraction (Table 2.1), and 20 could be included in the 
meta-analyses (PRISMA flow chart, Figure 2.1).15–72 Exclusion reasons for the meta-
analyses were: no availability of both treatment outcomes in the randomised and 
preference cohorts separately in 14 trials,15,16,18,19,23,24,27,30,31,34,39,41,42,63 no availability of SDs, 
which could also not be converted from other available data in five trials,21,29,49,52,62 and 
the number of events or the power of one or both cohort(s) was too low to perform 
separate randomised and preference analyses in five trials.25,28,40,55,72 The trials covered 
a wide range of clinical areas and interventions. The main areas were gynaecology (n = 
11), orthopaedics (n = 10) and psychiatry (n = 5). Of the 44 included trials, 32 compared 
an intervention versus conservative treatment, including 16 surgical interventions (Table 
2.1). In all trials but one, if patients refused randomisation they received their preference 
treatment (Figure 2.2). In the other study, a Zelen randomisation was performed, 
randomising all eligible patients and afterwards asking for their consent to participate 
in the randomised arm or if they preferred the other intervention.34 Parental preference 
was relevant in five trials involving children, as permission of parents was required and 
the preference between patients and parents could not be distinguished.24,29,42,56,63
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2

External validity
The following results concern the influence of patients’ preference on external validity. 
Information on the number of eligible patients who agreed to participate (in either 
the randomised or preference cohort) was available in 39 out of the 44 RPPTs. The 
participation rate of eligible patients in the RPPTs ranged from 48% to 100%, in which 16 
RPPTs reported a participation rate higher than 80%, and 14 RPPTs with a participation 
rate higher than 95%. Of these included participants in the 44 RPPTs, 18%–99% declined 
randomisation (hence these patients were included in the preference cohort). The 
randomisation refusal rate was more than 50% in 26 RPPTs.

3734 potentially eligible studies 
identified by database search 

367 identified for screening

3367 excluded after
839 repeated data
2528 wrong design

117 reviewed in-depth

250 excluded after
full-text screening

58 RPPT reviewed

20 included for meta-analyses

44 included for basic data 
extraction 

59 excluded 
wrong design

14 excluded
basic data not available 

24 excluded
14 no separate treatment 

data available 
5 standard deviations 

available and convertible 
5 events or power too low 

to perform separate analyses 
per cohort

Figure 2.1. Study selection according to Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA). 
RPPT, randomised patient preference trial.
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To assess if a specific patient group accepted randomisation, 35 of the 44 RPPTs reported 
at least one comparison between randomised and preference cohorts on baseline 
sociodemographic factors. At least one significant difference between randomised and 
preference cohorts was found in 20 of the 35 trials. Overall, 38 significant differences 
were found in 161 sociodemographic comparisons (24%). The proportion of significant 
findings was not dependent on sample size (smaller trials n < 300; 19/85, 22% and larger 
trials n ≥ 300; 19/76, 25%). Patients with a preference compared with those accepting 
randomisation were more likely to be older, female, with higher education, employed, 
Caucasian, not obese, non-smokers, unmarried and experienced with one treatment 
arm (Supplementary Table S2.1).

Thirty-four of the 44 RPPTs reported at least one comparison between randomised and 
preference cohorts on clinical baseline characteristics. At least one significant difference 
was found in 20 of the 34 trials. Overall, 36 significant differences were found in 220 
clinical comparisons (16%). The proportion of significant findings was not dependent 
on sample size (smaller trials n < 300; 12/78, 15% and larger trials n ≥ 300; 24/142, 17%). 
Patients with a preference had more severe clinical problems in seven trials and less 
severe clinical problems in 10 trials, while in the remaining three trials no consistent 
pattern could be found (Supplementary Table S2.1).

Figure 2.2. A randomised patient preference trial. 
RCT, randomised controlled trial.

Treatment preference A Treatment preference B No preference 

RCT

50% A 50% B

Analysing total treatment group A vs total treatment group B

Eligible patients
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2

Internal validity
The following results concern the influence of patients’ preference on internal validity. 
Information on lost to follow-up in both the randomised and preference cohorts 
was available in 33 of the 44 RPPTs. For the randomised cohorts, the proportion of 
individuals lost to follow-up was < 10% in 14 trials, 10% to < 20% in 9 trials and ≥ 20% 
in 10 trials. For the preference cohorts the corresponding numbers of trials were 17, 9 
and 7. The mean percentage of participants lost to follow-up was significantly higher 
in the randomised cohorts (16.1%, SD 16.8%) compared with the preference cohorts 
(13.3%, SD 14.7%), relative risk (RR 1.3) (95% CI 1.0 to 1.6, P = 0.03).

Information on crossovers in both the randomised and preference cohorts was available 
in 20 of 44 RPPTs. For the randomised cohorts, the proportion of individuals who crossed 
over to the other study treatment was < 10% in 11 trials, 10% to < 20% in 5 trials and ≥ 
20% in 4 trials. For the preference cohorts the corresponding numbers of trials were 14, 
5 and 1. The mean percentage of crossovers was significantly higher in the randomised 
cohorts (14.5%, SD 16.9%) compared with the preference cohorts (6.3%, SD 11.5%), RR 
2.6 (95% CI 1.7 to 3.9, P < 0.001).

To assess the influence of patients’ preference on primary outcomes, for 20 of the 44 
RPPTs it was possible to perform reanalyses using standardised effect sizes (Figure 2.1).

Figure 2.3 shows the magnitude of the experimental treatment effect over the 
control treatment effect of the randomised and preference cohorts separately using 
standardised effect sizes. The trials are listed by sample size. A positive experimental 
treatment effect was seen in 13 trials. The influence of patients’ preference on primary 
outcomes according to different standardised treatment effects between randomised 
and preference cohorts was small; in 13 of the 20 trials (65%) this was 0.2 or less (scale 
-2 to 2), in 5 trials (25%) between 0.21 and 0.5, and in 2 trials (10%) higher than 0.5. Of 
the 20 RPPTs, the overall mean difference in primary outcome between randomised 
and preference cohorts was not significantly different, 0.093 (95% CI -0.178 to 0.364, 
P = 0.502) (Figure 2.2). Only two trials showed a significant different treatment effect 
between the randomised and preference cohorts.68,69 In both trials the experimental 
treatment effect was favourable over the control treatment effect in both the 
randomised and preference cohorts, but the favourable effect of the experimental 
treatment was significantly greater in the preference cohort. Both RPPTs compared 
acupuncture versus conservative treatment. In one trial the improvement of the 
osteoarthritis index in patients with osteoarthritis of the knee or hip was assessed, the 
other trial assessed the functional ability score in patients with chronic low back pain.

In 7 of these 20 trials, an adjusted primary outcome for baseline confounders was 
available.22,32,35,37,60,64,65 In these trials, the mean difference in primary outcome between 
randomised and preference cohorts was even smaller, -0.026 (95% CI -0.263 to 0.211,  
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P = 0.832). In 18 trials (also) a non-adjusted primary outcome was available. Using these 
outcomes, the mean difference in primary outcomes was 0.228 (95% CI -0.117 to 0.572, 
P = 0.196) (Figures 2.4 and 2.5).

Figure 2.3. Forest plot of the preference eff ect on the primary outcome between the randomised and 
preference cohort, by comparing the overall treatment eff ect (standardized eff ect size) within the 
randomised cohorts versus the overall treatment eff ect within the preference cohorts. 
ACP, advance care planning; AQLQ, Asthma Quality of Life Questionnaire; FAOQ, Foot and Ankle Outcomes 
Questionnaire; HADS, Hospital Anxiety Depression Scale; HFAQ, Hannover Functional Ability Questionnaire; 
PP, Patients’ preference cohort; QoL, quality of life; RCT, randomised controlled trial; SDSVD, scale of 
diff erentiation of syndromes of vascular dementia; VAS, visual analogue scale; WOMAC, Western Ontario 
and McMaster Universities Osteoarthritis Index.
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Figure 2.4. Forest plot of the preference eff ect on the primary outcome between the randomised and 
preference cohorts of trials in which the primary outcome is adjusted for confounders. 
The overall treatment eff ect (standardised eff ect size) within the randomised cohorts was compared with 
the overall treatment eff ect within the preference cohorts. QoL, quality of life; RCT, randomised controlled 
trial; PP, Patients’ preference cohort; VAS, visual analogue scale.
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Discussion

These study results challenge the current consensus about the hierarchy of study 
designs. Our results indicate that patients’ preference led to a substantial proportion 
of patients refusing randomisation (refusal of randomisation was more than 50% in 26 
trials), while it did not affect the primary outcome of an RPPT.

Regarding our first hypothesis, it can be concluded that patients’ preference does 
negatively influence participation to RCTs, as demonstrated by the low participation 
to the randomised cohort in RPPTs. The participation in the RPPTs was remarkably high 
(ranging from 48% to 100%), improving external validity when compared with the classic 
RCT (ranging from < 0.001% to 40%).73 Cautiously, it could be argued that a typical patient 
group characterised by, for example, higher education, Caucasian race and non-obese 
individuals are more likely to refuse randomisation. In contrast, differences in clinical 
characteristics showed no consistent pattern in the randomised or preference cohorts. 
Therefore, not including a patient’s preference cohort in a trial could result in a potential 
loss of inclusions of a specific patient group, further decreasing external validity.

Regarding our second hypothesis, it can be concluded that patients’ preference does 
not significantly affect the primary outcome of an RPPT, as the primary outcomes of 
patients in the randomised and preference cohorts were similar. Since the aim of an 
RPPT is to treat patients according to their preference, it can be assumed that the 
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randomised cohort of an RPPT includes patients indifferent to the type of treatment. 
Subsequently, it is unlikely that outcomes of randomised patients will be biased by 
treatment preference. Hence, they could be seen as the gold standard. Lost to follow-up 
and crossovers were significantly higher in the randomised cohort compared with the 
preference cohort. As a result, the data of the preference cohort could be interpreted 
more easily than the randomised data. Perhaps, consciously choosing a treatment 
ensures a certain dedication and tolerance for the treatment.

Our results are strengthened by the previous systematic review of King et al., including 
RPPTs from 1966 to 2004. Based on their results, they also postulated that treatment 
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Figure 2.5. Forest plot of the preference eff ect on the primary outcome between the randomised and 
preference cohorts of trials in which the primary outcome is not adjusted for confounders. 
The overall treatment eff ect (standardised eff ect size) within the randomised cohorts was compared with 
the overall treatment eff ect within the preference cohorts. ACP, advance care planning; AQLQ, Asthma 
Quality of Life Questionnaire; FAOQ, Foot and Ankle Outcomes Questionnaire; HADS, Hospital Anxiety 
Depression Scale; HFAQ, Hannover Functional Ability Questionnaire; PP, Patients’ preference cohort; QoL, 
quality of life; RCT, randomised controlled trial; SDSVD, scale of diff erentiation of syndromes of vascular 
dementia; VAS, visual analogue scale; WOMAC, Western Ontario and McMaster Universities Osteoarthritis 
Index.
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preference influences the willingness to accept randomisation, and that the evidence 
of its significant effect on internal validity is low.4 A possible limitation of their study is 
that they did not measure patients’ preference as specifically as in our analyses, since 
they also included a minority of two-stage randomised trials, as physician preference.

An RCT is once designed to reliably compare medication to placebo.74 In the hierarchy 
of research designs, the results of RCTs are considered to be evidence of the highest 
grade. Lessons learnt from the history of RCT, and early studies from 1970s and 1980s 
suggested that observational studies suffer too much from confounders and frequently 
result in overestimation of treatment effects compared with RCTs.75,76 Consequently, 
many experts advocated that results of observational studies should not be used for 
defining evidence-based medical care: ‘If the study wasn’t randomized, we suggest that 
you stop reading it and go on to the next article.’77 However, two updates of this work 
including studies between 1985 and 1995 found little evidence that estimates of 
treatment effects in observational studies are consistently larger than those obtained 
in RCTs.78,79 It is suggested that observational studies have methodologically improved 
over time with the use of a control group, carefully defining inclusion and exclusion 
criteria, and by better understanding confounders. The fundamental criticism of the 
RPPT could be that within the preference cohort the unrecognised confounding factors 
may distort the results. Yet, our results showed that preference cohorts provide valid 
information comparable with the randomised results.

Today, the classic levels of evidence are subject of debate, as the disadvantages of RCTs 
have become more insightful in modern practice. In general, patients participating in 
RCTs are highly selected. Less than 10% of patients participate in trials, partly due to 
exclusion of patients with a specific treatment preference.80 This limits the extrapolation 
of RCT results to patients seen in routine practice. Another consequence is that the 
majority of trials take several years to be completed. This causes a burden on health 
research costs, and results in a questionable ethical dilemma. Developments are fast 
and the relevance of trials may therefore change over time. Consequently, if an RCT is 
optimally designed but takes too long, the results will be outdated.

This especially applies when designing a trial in which it can be foreseen that patients’ 
preference will be a prominent factor, for example, in trials comparing treatments of 
significant different nature (medical vs. surgical). Anticipation on the expected patients’ 
preference by eliminating this factor is at the expense of the validity of a lot of RCTs. 
Especially when patient-centred outcomes are used, one should consider whether the 
most important patient group has been excluded. Trials must be internally valid, but lack 
of consideration of external validity causes the widespread underuse of treatments—
that showed superiority in RCTs—in routine practice. Moreover, in these situations an 
RPPT could be the superior design over an RCT.
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RPPTs provide unique data on external and internal validity as the patients in the 
preference cohort are followed according to the same conditions as the patients in 
the randomised cohorts. A limitation of our review is that interventions and settings 
between RPPTs were very diverse. On the other hand, because of this diversity, it could 
also be stated that randomised and preference data often produce similar results 
in all kinds of settings. Concerning the assessment of external validity, it should be 
noted that in only a minority of trials the differences in sociodemographic and clinical 
parameters between the cohorts of an RPPT were evident. Furthermore, in some cases 
none of the patients in the preference cohort choose the control treatment. In these 
cases, the treatment effect of the experimental treatment was compared with the 
control treatment of the randomised cohort. These are not optimal comparisons, but 
considered to be more appropriate than excluding these data. Moreover, as the idea 
of RPPTs is a relatively new concept, various terms were used in the inclusion period 
of this systematic review. In the publication of Walter et al. in 2017, different concepts 
were compared and they clearly defined the terms fully randomised patient preference 
trial and partially randomised patient preference trial. To achieve a ‘fully randomised 
patient preference trial’, the preference of all participants should be identified. Therefore, 
uniform counselling is of crucial importance in RPPTs. The majority of included studies 
claim to be RPPTs. However, in most of currently included studies, the details of how 
patients were counselled have not been addressed. As we cannot guarantee that a study 
identified the preference of all eligible patients, we decided to use the term partially 
randomised patient preference trials. Another result of the novelty of such a design is 
that it was not possible to objectively establish the quality of included trials, as there is 
currently no valid critical appraisal tool to apply for an RPPT. Consequently, our results 
may have been influenced by the inclusions of flawed trials.

In conclusion, RPPTs seem to be a reliable alternative for RCTs, especially in trials 
comparing treatments of vastly different nature (e.g., medical vs. surgical) or using 
patient-centred outcomes. In case patients’ preference can be assumed, RPPT enables 
faster inclusion of a more representative population improving external validity without 
compromising internal validity.
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Supplementary Table S2.1. Significant sociodemographic findings preference vs. randomised 
cohorts

Preference cohorts in comparison to randomised cohorts

Sociodemographic differences
Age Older17,27,41,44,52,60 6/34 trials tested 

Younger46,50 2/34
Gender Female35,50 2/24 trials tested 

Male67 1/24
Education Higher17,46,51,61 4/19 trials tested 

Lower 0/19
Employment Yes14,18,26 3/13 trials tested 

No52 1/13 trials tested
Race Caucasian14,17,54,56 4/14 trials tested

Non-Caucasian23 1/14
Obese Yes 0/7 trials tested 

No13,41,43,46 4/7
Smoking Yes 0/5 trials tested

No13,46 2/5
Married Yes 0/9 trials tested

No51 1/9
Experienced Yes27,52,65 3/9 trials tested 

No26 1/9 
Clinical differences
Clinical problems More severe13,21,23,26,37,54,60 7/20 trials tested

Less severe14,16,25,32,41,50,51,56,57,61 10/20
Not consistent40,43,67 3/20
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Abstract

Background: Resections for Crohn’s disease should be limited and only resect macro-
scopically affected bowel. However, recent studies suggest microscopic inflammation 
at resection margins as a predictor for postoperative recurrence. The clinical impact 
remains unclear, as non-uniform pathological criteria have been used. The aim of this 
study was to assess the predictive value of pathological characteristics at ileocecal 
resection margins for recurrence. 

Methods: Both resection margins of 106 consecutive patients undergoing ileocecal 
resection for Crohn’s disease between 2002 and 2009 were revised and scored for 
active inflammation, myenteric plexitis, and granulomas. Pathological findings were 
correlated to recurrence, defined as recurrent disease activity demonstrated by 
endoscopy (modified Rutgeerts score ≥ i2) requiring upscaling medical treatment, 
using multivariate analysis. 

Results: Active inflammation was found at the proximal and distal resection margin in 
27% and 15% of patients, respectively, myenteric plexitis in 37% and 32%, respectively, 
and granulomas in 4% and 6%, respectively. In total, 47 out of 106 patients developed 
recurrence. Only active inflammation at the distal colonic resection margin was an 
independent significant predictor for recurrence (88% vs. 43% vs. 51% for distal, 
proximal, and no involved margins, respectively; P < 0.01). 

Conclusion: Active inflammation at the distal colonic resection margin after ileocecal 
resection identifies a patient group at high risk for postoperative recurrence both at 
the anastomotic site and the colon because it identifies undiagnosed L3 disease. These 
patients have a different and more aggressive natural history and require more intense 
medical treatment. Therefore, pathological evaluation of the distal resection margin 
should be implemented in daily practice.
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Introduction

Despite advances in medical treatment, the majority of Crohn’s disease (CD) patients 
with terminal ileitis still need surgical resection. A substantial proportion of patients 
will develop postoperative recurrence during the course of the disease.1 Smoking, prior 
intestinal surgery, penetrating disease at surgery, and perianal disease are established 
risk factors for clinical and surgical recurrence after ileocecal resection.2 Prophylactic 
treatment is recommended in patients with at least 1 of these risk factors. Current 
guidelines advise limited resection to avoid short bowel syndrome and do not spe-
cifically recommend performing a radical resection (i.e., without involved resection 
margins).2 The only randomized evidence originates from 1996, reporting no reduced 
recurrence rates after a more extensive proximal (ileum) resection.3 However, recent 
cohort studies have identified inflammation at resection margins as a new independ-
ent risk factor for recurrence.4,5 Furthermore, the presence of myenteric plexitis at the 
proximal resection margins and granulomas in the resection specimen was recently 
discussed in the guidelines as potential risk factors for recurrence. This concludes that 
new studies are needed to clarify the value of histological evaluation in daily clinical 
practice.6,7 So far, it is difficult to draw clinical conclusions, as results are conflicting, and 
nonuniform pathological definitions have been used.

The aim of this study was to assess the predictive value of microscopic inflammation, 
including active inflammation, myenteric plexitis, and granulomas at the ileocecal 
resection margins for clinical and surgical recurrence in CD patients. 

Materials and methods

Patients
All consecutive patients with terminal ileitis CD who underwent a primary ileocecal 
resection between January 2002 and September 2009 in the Amsterdam UMC, 
Amsterdam, the Netherlands, were included from a prospectively maintained database. 
Patients were excluded if histological sections of both margins were not available for 
examination.

In all patients, a limited close bowel resection of macroscopically affected bowel was 
performed as recommended by current guidelines.2 Patients were operated upon 
supervision of a dedicated colorectal surgeon specialized in inflammatory bowel 
disease. Reporting of the data adheres to the STROBE Statement.8
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Histological features
After surgical resection, the specimen was handled by a pathologist according to 
standard operating procedure, which included collection of proximal and distal 
resection margin in paraffin blocks. For the purpose of this study, hematoxylin and 
eosin (H&E)–stained slides of the proximal ileal and distal colonic resection margins 
were reevaluated by a dedicated pathologist and a researcher, both blinded to clinical 
outcome. In case of interobserver variation, consensus was established by reevaluation 
of the slides using a multiheaded microscope.

Active inflammation at the margins was scored according to the validated Geboes 
grading system for ulcerative colitis (UC), as there is currently no validated histological 
score for CD. The Geboes score (GS) grades on a scale of 0 to 5. A higher score represents 
more severe histological inflammation (see Supplementary Table S3.1).9 Results of the GS 
have demonstrated to reliably distinguish between UC patients in histological remission 
and activity. Recently, a GS cutoff of > 3 compared with the original cutoff of > 2 seems 
to be more clinically relevant, as the presence of neutrophils in the epithelium is the 
main marker of histological activity (also in the context of the Robarts and Nancy score).10 
Therefore, active inflammation at the resection margin was defined as a GS of > 3.

Myenteric plexitis at the proximal or distal resection specimen margin was histologically 
defined as the presence of inflammatory cells per high power field (HPF), adjacent to or 
within an enteric ganglion or nerve bundle. It was based on the appearance of the most 
severely inflamed ganglion or nerve bundle in the resection margin slide. Myenteric 
plexitis was graded mild (1–3 inflammatory cells/HPF), moderate (4–9 inflammatory 
cells/HPF), or severe (≥ 10 cells/HFP). Myenteric plexitis was recorded when moderate 
or severe plexitis was found.6

The presence of granulomas at the resection margins was defined as a focal collection 
of macrophages at the proximal and distal resection margins.11 The presence of 
granulomas in the overall resection specimen was retrieved from the pathology report, 
as this was already part of standard histological evaluation during the study period.

Variables and outcomes
Patient and disease characteristics were collected from the prospectively maintained 
ileocecal resection database. Disease location was subdivided into terminal ileitis (L1) 
and ileocolonic disease (L3). Ileocolonic disease was defined as (previous) involvement 
of the colon on endoscopy or MRE. In case of L3 disease, patients were generally treated 
until colonic disease was macroscopically in remission, except for patients in whom 
terminal ileum disease urged ileocecal resection (e.g., therapy refractory disease, 
stenosis, and fistula).
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Prophylactic therapy was scored if patients started Crohn’s medication directly 
postoperative, before endoscopic or clinical recurrence. It included immunomodulators 
(azathioprine [AZA], 6-mercaptopurine [6MP], methotrexate [MTX]), or biologicals 
(antitumor necrosis factor alpha [anti-TNF alpha]). During the study period, a “wait 
and see” policy regarding prophylactic therapy was conducted in our hospital. The 
follow-up protocol consisted of a routine surveillance colonoscopy within 6 to 12 
months postoperatively, after which prophylactic therapy could be considered.2 Only 
during a multidisciplinary meeting could it be decided to start prophylaxis directly 
postoperatively, dependent on patients’ risk profiles. Afterward, colonoscopy was 
performed on indication, which means either suspicion of recurrent disease or to 
evaluate a new drug therapy.

The primary endpoint was recurrence, defined as reappearance of symptoms confirmed 
by endoscopy (modified Rutgeerts score ≥ i2)12 or other imaging, preferably MRE (MaRIA 
score ≥ 7), requiring upscaling of anti-inflammatory medical treatment.13

Local recurrence (in the neoterminal ileum, above the anastomosis) was distinguished 
from colonic recurrence based on endoscopy or MRE results. The development of 
perianal activity was not considered as recurrence. The secondary endpoint was 
surgical recurrence, defined as disease recurrence with the need for a second intestinal 
resection or strictureplasty.

Statistical analysis
Differences in baseline characteristics between patients with and without certain 
histological features were assessed using a χ 2 square test for categorical variables, 
or in case of low counts (< 5), a Fisher exact test. The unpaired t-test was used for 
numerical variables. Mean and standard deviation (SD) were reported in case of normally 
distributed variables; for non-normally distributed variables, median and interquartile 
range (IQR) were reported. Pearson correlation was assessed to test the correlation 
between histological features. Kaplan-Meier analysis with log rank test was used to 
compare recurrence free survival. Patients were categorized into proximal, distal, or no 
involved margins. Patient with inflammation at both margins were distributed to the 
resection margin with the strongest association to recurrence in univariate analysis. 
Independent factors associated with recurrence were identified using Cox regression. 
Variables with a P value of P ≤ 0.1 in the univariable analyses were included in the 
multivariable model after assessing multicollinearity. P values and confidence intervals 
(CIs) were calculated at a 95% confidence level. For statistical analyses, SPSS Statistics 
version 24 (SPSS Inc., Chicago, IL) was used.

Ethical considerations
This study was waived from review of the medical ethics board.
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Results

Patients and histopathological findings
A total of 113 patients underwent primary ileocecal resection for CD in the terminal 
ileum between January 2002 and September 2009. Seven patients were excluded 
due to missing histologic resection sections, resulting in a total study cohort of 106 
patients, 36 men, with a median age of 32 years. A total of 27 patients (26%) had been 
diagnosed with (previous) ileocolonic L3 disease. At time of resection, colonic disease 
was endoscopically in remission for most patients, except for 10 out of 27 patients, for 
whom terminal ileum disease activity necessitated ileocecal resection.

For 66 patients (62%), microscopic disease activity was found in at least 1 of the 
resection margins: active inflammation in 40 patients, myenteric plexitis in 58 patients, 
and granulomas in 7 patients (Table 3.1, Figures 3.1 and 3.2). When looking at baseline 
characteristics, no association between clinical parameters and microscopic disease 
activity at the resection margins could be demonstrated (Table 3.2). When specifically 
looking at patients with L3 disease compared with patients with L1 disease, only active 
inflammation at the distal colonic resection margin was more frequently seen (30% 
vs. 10%; P = 0.02).

Table 3.1. Histologic features

Active inflammation
at resection margins 
(n: 40) n (%)

Myenteric plexitis
at resection margins
(n: 58) n (%)

Granulomas
at resection margins 
(n: 7) n (%)

Proximal 29 (27%) 39 (37%) 4 (4%)
Distal 16 (16%) 34 (32%) 6 (6%)
Both 5 (5%) 15 (14%) 3 (3%)

Recurrences
Median follow-up was 8.7 years (IQR, 5.9–11.3). Recurrence after 2, 5, and 10 years was 
24%, 38%, and 53%, respectively (Figure 3.3). A minority of patients (38%) received 
postoperative medical prophylaxis. Local recurrence was higher in patients with 
microscopic disease activity at resection margins compared with patients without 
involved margins; however, this was not significant (63% vs. 47%, Plog = 0.08, 
respectively).

The association between recurrence and active inflammation, myenteric plexitis, or 
granulomas at the distal colonic margin was stronger compared with the occurrence of 
these features at the proximal ileal margin. Similar results were shown after excluding 
patients with a histologic features at both resection margins. Only active inflammation at 
the distal colonic resection margin was significantly associated with local recurrence: 14 
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Figure 3.1. Active inflammation at resection margins. 

Ileal mucosa showing chronic active inflammation with apparent ulceration

Colonic mucosa with some irregular crypts, cryptitis and pratial destruction of a crypt
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out of 16 patients (88%) with active inflammation at the distal colonic resection margin 
developed local recurrence after a median of 2 years (IQR, 1.5–6.5). Local recurrence 
rates were comparable between patients with active inflammation at the proximal 
ileal resection margin (43%) and patients without active inflammation at resections 
margins (51%, Plog = 0.008, Figure 3.4). Recurrence rates for myenteric plexitis were 67% 
when present at the distal (colon) margin, 55% at proximal (ileum) margin, and 50% 
for no involved margins (Plog = 0.64). An increased recurrence rate was also observed 
for granulomas at the distal resection margin. However, the small numbers precluded 
statistical analyses: the corresponding rates were 83%, 0%, and 57%, respectively.

Figure 3.2. Chronic inflammation, active inflammation, myenteric plexitis, and granulomas at resec-
tion margins. 
Red arrow shows structures of the myenteric plexus. Black arrow shows heavy influx of lymfocytes/plasma 
cells around these structures.

Colonic mucosa showing chronic active inflammation with cryptitis, myenteric plexitis and multiple granulomas

Colonic mucosa with a granuloma Colonic mucosa with severe myenteric plexitis
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Table 3.2. Baseline patients and disease characteristics

Baseline patients and disease characteristics

Total
(n = 106)

Any 
inflam-
mation at 
resection 
margins
(n = 66)

No in-
flamma-
tion at 
resection 
margins
(n = 40)

n % n % n %

Gender Female 70 66 40 61 30 75
Age at surgery Mean (SD) 32 (13) 33 (14) 31 (12)
Duration of disease (months) Mean (SD) 59 (76) 50 (67) 75 (90)
Smoking 26 25 20 30 6 15
Emergency surgery Yes 16 15 9 14 7 18
Operation date 2002–2005 52 49 32 49 20 50

2006–2009 54 51 34 51 20 50
Age at diagnosis Montreal A1 15 14 8 12 7 18

Montreal A2 75 71 47 71 28 72
Montreal A3 15 14 11 17 4 10

Location of disease at surgery Montreal L1 79 74 50 76 29 73
Montreal L3 27 26 16 24 11 28

Behaviour of disease at surgery Montreal B1 29 18 10 15 9 23
Montreal B2 52 49 33 50 19 47
Montreal B3 35 33 23 35 12 30

Perianal disease Yes 27 26 19 29 8 20
Preoperative biologic therapy Yes 33 31 20 30 13 33
Peri-operative therapy within None 10 9 8 12 2 7
12 weeks before surgery Steroids 25 24 17 26 5 20

Immunomodulators 
(AZA/6MP/MTX)

45 43 25 38 20 50

Biologicals (anti-TNF alpha) 26 25 16 24 10 25
Concomitant surgical Concomitant bowel 

resection
6 6 2 3 4 10

intervention Stricturoplasty 2 2 2 3 0 0
Fistulotomy 12 11 8 12 4 10

Resection length (cm) Mean (SD) 30 (15) 32 (17) 27 (12)
Prophylactic therapy No 66 62 42 64 24 60

Immunomodulators 33 31 20 30 13 33
Biologicals 7 7 4 6 3 7

None of the above baseline patients characteristics were significantly differed between the two groups. 
Any inflammation at resection margins is microscopic disease activity, present when one of the variables, 
active inflammation, myenteric plexitis, and/or granulomas was detected at one or both resection margins. 
Smoking was defined as daily smoking, independently of the number of units. Disease location and 
behaviour were graded according to the Montreal classification.14 Perianal disease was scored using the 
fistula drainage assessment.15 Preoperative biological therapy, included patients ever on biologic drugs 
(anti-tumour necrosis factor alpha (anti-TNF alpha)). Peri-operative CD medication was scored if patients 
used steroids, immunomodulators (azathioprine (AZA), 6-mercaptopurine (6MP), methotrexate (MTX)), or 
biologicals within 12 weeks before surgery. Concomitant surgery included, concomitant bowel resection 
for entero-enteral or entero-vesical fistula, stricturoplasty for small bowel lesions, or fistulotomy resection.
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Figure 3.3. Endoscopic pictures of remission and recurrence; left, ileum in remission; right, colon 
with ulcer. 

Figure 3.4. Kaplan-Meier analysis. 

Number of patients at risk

T = 0 T = 5 T = 10 T = 15

Distal 16 6 3 1
Proximal 24 12 4 0
No involved 66 36 13 0
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The correlation between active inflammation and myenteric plexitis or granulomas at 
resection margins was high. Myenteric plexitis was found at more than 85% of patients 
with active inflammation at the distal margin, while active inflammation was found at 
5 of the 6 patients with granulomas distally.

Univariate analysis demonstrated increased local recurrence in patients with active 
inflammation or granulomas at the distal colonic resection margin and for smoking 
and nonpenetrating disease. Active inflammation and granulomas at the proximal ileal 
margins did not show to be risk factors, nor were myenteric plexitis at the resection 
margins (both distal and proximal) or granulomas in the overall resection specimen 
predictive in this series.

Table 3.3. Multivariate analysis for local recurrence

Risk factors for recurrence
Univariate 
(HR and CI)

P 
value

Multivariate
(HR and CI)

P 
value

Clinical factors
Female 1.26 (0.7–2.5)  .3
Smoking 2.07 (1.1–3.8)  .02 2.60 (1.4–4.9)  .004
Young age at surgery (< 30 years) 1.62 (0.9–3.0)  .1
Young age at diagnosis (< 20 years) 1.11 (0.6–2.0)  .7
Short duration of disease (< 5 years) 1.60 (0.8–3.0)  .2
Ileocolonic disease (Montreal L3), ref: L1 1.0 (0.7–1.4)  1.0
Penetrating disease (Montreal B3), ref: B1,B2 0.51 (0.3–1.1)  .07  0.60 (0.3–1.3)  .20
Perianal disease 0.94 (0.5–1.8)  .8
Preoperative medication, ref: none  .3
Steroids 0.73 (0.2–2.5)
Immunomodulators 1.40 (0.5–4.1)
Biologicals: anti-TNF alpha 1.68 (0.6–5.1)
Extensive small bowel resection (> 50 cm) 1.73 (0.6–4.8)  .3
No postoperative prophylaxis 1.56 (0.8–2.9)  .2
Histologic features
Disease activity resection margin(s) 1.74 (0.9–3.3) 0.09
No active inflammation at margins (ref ) 0.01
Actively inflamed (GS > 3) proximal resection margin 1.18 (0.5–2.5) 0.67
Actively inflamed (GS > 3) distal resection margin 2.68 (1.4–5.2) 0.003 2.89 (1.4–5.8) 0.003
No myenteric plexitis at margins (ref ) 0.65
Myenteric plexitis proximal resection margin 1.25 (0.6–2.7) 0.56
Myenteric plexitis distal resection margin 1.37 (0.7–2.7) 0.36
No granulomas at margins (ref ) 0.13
Granulomas proximal resection margin 0.00 (0.0–) 0.98
Granulomas distal resection margin 2.62 (1.0–6.6) 0.04
Granulomas overall resection specimen 0.97 (0.6–1.5) 0.9

Young age at surgery was defined as < 30 years, young age at diagnosis as < 20 years, and short duration of 
disease as < 5 years.16 Extensive small bowel resection was defined as a resection greater than 50 centimetre.17
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Due to multicollinearity, granulomas at distal resection margins were not included in 
the multivariate analyses. After multivariate analysis, active inflammation at the distal 
resection margin and smoking were the only independent prognostic parameters 
(hazard ratio [HR], 2.89; 95% CI, 1.4–5.8; P = 0.003; and HR, 2.60; 95% CI, 1.4–4.9; P = 
0.004) (Table 3.3).

In addition, results indicated that patients with active inflammation at the distal resection 
margin more frequently developed postoperative colonic recurrence compared with 
patients with active inflammation at the proximal resection margin or no actively inflamed 
resection margins (56% vs. 9% vs. 7%; P < 0.001, respectively). The incidence of surgical 
recurrence was 2% after 5 years, which was too low to perform statistical analyses.

Finally, excluding the 27 patients who were preoperatively known with colonic Crohn’s 
disease did not change the results. Active inflammation at the distal resection margin 
remained significantly associated with postoperative recurrence compared with 
patients with active inflammation at the proximal resection margin or no actively 
inflamed resection margins (88% vs. 49% vs. 56%; P < 0.035, respectively, Supplementary 
Figure S3.1).

Discussion

Active inflammation at the distal colonic resection margin after ileocecal resection for 
CD was associated with a significantly increased risk of local and colonic recurrence 
after surgical resection. The presence of myenteric plexitis and granulomas at the distal 
resection margin showed a trend toward higher recurrence. In contrast, none of these 
features tended to have predictive value at the proximal (ileum) resection margin.

The local recurrence rate in the patient group with active inflammation at the distal 
resection margin was 88%. This is much higher than currently known predictive 
parameters, whereas the HRs for most established clinical risk factors for CD recurrence 
were comparable to previous series.2,5 The relatively low HRs for ileocolonic L3 disease 
and penetrating B3 disease in this study are explained, as these patients were considered 
for prophylactic therapy according to protocol.

So far, the discussion regarding the predictive value of resection margins predominantly 
focused on the proximal resection margin, as length of ileum resection is at the surgeon’s 
discretion, whereas the colonic resection level is generally directly after the cecal base. 
This is the first study exploring the prognostic value of both proximal and distal margin 
separately with the use of the validated Geboes score while also assessing multiple 
histological features. The unexpected finding that active inflammation at the distal 
(colon) resection margin is an important predictor for recurrent disease, instead of the 
proximal (ileum) margins, might be the explanation for previous found discrepancies.
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Prior studies used controversial definitions of inflammation, causing conflicting results. 
Both studies demonstrating a prognostic value of inflammation at the resection 
margins5,18–23 and studies showing no effect24–30 did not distinguish between proximal 
and distal resection margins—or analyzed the proximal margin only. The studies 
revealing an association consisted of remarkably larger cohorts (± 300 patients vs. ± 
100 patients), suggesting that the smaller studies were underpowered. In the absence 
of a validated score, most studies did not distinguish between histological chronic 
and active inflammation. This probably decreases validity of prior studies results, as 
the relevance of scoring chronic inflammation is not acknowledged. With regard to 
the proximal margin, current findings corroborate the results of the only randomised 
controlled trial (RCT) where no reduced recurrence rates were reported after more 
extensive ileum resection during ileocecal resection.3 Furthermore, a microscopically 
actively inflamed proximal resection margin having no prognostic value is intuitively 
supported by studies demonstrating good clinical results after stricturoplasty, leaving 
the affected bowel in situ.31 The RCT did not evaluate the distal margin.

Most studies describe myenteric plexitis at the proximal margin as an independent 
predictor for endoscopic,6 clinical,23 and surgical recurrence,32 which is in contrast to our 
findings. The difference can be understood because prior studies did not include other 
histological features as active inflammation and granulomas in the multivariate model, 
while the correlation between active inflammation and myenteric plexitis seems high. 
The role of granulomas in CD is not yet clarified.2,33 In the current series, granulomas in 
the overall resection specimen did not show any predictive value. In contrast, in these 
study results the presence of granulomas at the distal margin was suggested to have 
clinical relevance in univariate analyses; however, the numbers were small. In addition, 
granulomas and active inflammation distally had a strong correlation. Decreased 
lymphatic vessel density34 and increased Paneth cells35 are once described as potential 
associated features with recurrence. However, as these histological features are not 
easily implementable in daily clinical histological practice, the current value is debatable.

Because it is not common practice to assess the distal resection margins, results of 
presumed L1 ileocolic disease are confounded by L3 ileocolic disease.14,36 In general, 
the prognosis after ileocecal resection for terminal ileitis only (L1 disease) is good, with 
less than 20% recurrent surgery after 10 years.5 This contrasts the surgical outcome for 
colonic disease (L3 disease). A meta-analysis demonstrated that at least one third of 
these patients will need a re-resection within a few years, and a substantial proportion 
of patients will end with a permanent ileostomy due to refractory disease.37 Whether this 
hypothesis of a different prognostic colonic CD profile could be extrapolated to patients 
with histological inflammation at the colon resection margin remains speculative, but 
the data clearly suggest a different risk profile for both local and colonic recurrence 
when the colon is involved.
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One of the drawbacks of this study is the relatively small number of patients with active 
inflammation. Although the results come from a large consecutive series, there are only 
16 patients with active inflammation at the distal resection margin. Nevertheless, the 
observation that 14 of these patients developed local recurrence is striking and should 
not be considered coincidence. Whether the results could be influenced by a relatively 
high percentage of patients with a history of ileocolonic L3 disease in this series (26%) 
is difficult to assess. However, overall recurrence rates are comparable to existing 
literature, and active inflammation at the distal resection margin was not confined to 
patients with a history of L3 disease. Excluding L3 patients from the analysis did not 
change results (Supplementary Figure S3.1). Nonetheless, including these patients 
increases extrapolation of the results to daily clinically practice, particularly as it has 
been demonstrated that the preoperative differentiation between L1 and L3 disease 
is difficult with an interobserver variation of up to 50%.38 The results of this study are 
strengthened as a prospective database was used, in which the majority of patients did 
not start postoperative prophylaxis. Therefore, the results accurately reflect the natural 
postoperative course. Due to the strict endoscopic surveillance program (colonoscopy 
after 6–12 months) and because only 1 patient was lost to follow-up, it is unlikely that 
recurrences would have been missed.

Currently, systematic evaluation of disease activity at resection margins is not routine 
practice, as there is no advice in guidelines on standard pathology reporting. This is 
also reflected by the fact that there is only 1 (nonvalidated) pathological activity score 
for CD,39 whereas there are over 20 different histological scoring systems for UC.40 The 
use of the validated Geboes score known for scoring UC was chosen, as this score is 
most frequently used in literature and daily practice.

In conclusion, patients with active inflammation, myenteric plexitis, or granulomas at 
the proximal (ileum) resection margin had comparable recurrence rates as patients 
with no involved resection margins. Therefore, it is unlikely that in these patients a 
more extensive ileum resection or postoperative medical prophylaxis would lead to 
decreased recurrences. However, histological active inflammation at the distal colonic 
resection margin is associated with a significant increase of local and colonic recurrence. 
Once the distal resection margin is actively inflamed, this points toward a different 
phenotype of CD (L3 disease) with an overall worse natural history. Active inflammation 
at the colonic part of the ileocecal specimen should be regarded as a risk factor for 
recurrence both at the anastomotic site and the colon, categorizing the patient having 
L3 disease, and prophylactic treatment should be considered for this high-risk patient 
group. Our findings suggest that histological evaluation of the colonic margin after 
ileocecal resection should be implemented in daily clinical practice.
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Supplementary Table S3.1. Validated Geboes score, myenteric plexitis, and typical lesions

Grade 0: Architectural changes 0.0 No abnormality
0.1 Mild abnormality
0.2 Mild/moderate diffuse or multifocal abnormalities
0.3 Severe diffuse or multifocal abnormalities

Grade 1: Chronic inflammatory infiltrate 1.0 No increase
1.1 Mild but unequivocal increase
1.2 Moderate increase
1.3 Marked increase

Grade 2A: Eosinophils in lamina propria 2A.0 No increase
2A.1 Mild but unequivocal increase
2A.2 Moderate increase
2A.3 Marked increase

Grade 2B: Neutrophils in lamina propria 2B.0 No increase
2B.1 Mild but unequivocal increase
2B.2 Moderate increase
2B.3 Marked increase
Percentage circumferention

Grade 3: Neutrophils in epithelium 3.0 None
3.1 < 5% crypts involved
3.2 < 50% crypts involved
3.3 > 50% crypts involved
Percentage circumferention

Grade 4: Crypt destruction 4.0 None
4.1 Probable: local excess of neutrophils in part of the crypts
4.2 Probable: marked attenuation
4.3 Unequivocal crypt destruction

Grade 5: Erosions and ulcerations 5.0 No erosion, ulceration or granulation tissue
5.1 Recovering epithelium + adjacent inflammation
5.2 Probable erosion: focally stripped
5.3 Unequivocal erosion
5.4 Ulcer or granulation tissue
Percentage circumferentie

Meyenteric plexitis 0.0 no cells/HPF
0.1 1–4 cells/HPF, mild
0.2 5–9 cells/HPF, moderate
0.3 > 9 cells/HPF, severe

Granulomas 0.0 no
0.1 yes

Fissures 0.0 no
0.1 yes

Transmural 0.0 no
0.1 yes
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Supplementary Figure S3.1. Kaplan-Meier analysis, excluding Montreal L3 patients. 
Also when excluding patients preoperatively known with Montreal L3 disease, active inflammation at the 
distal resection margin was significantly associated with postoperative recurrence compared to patients 
with active inflammation at the proximal resection margin or no actively inflamed resection margins (88% 
vs. 49% vs. 56%; P < .035, resp.).

Number of patients at risk

T = 0 T = 5 T = 10 T = 15

Distal 8 2 2 0
Proximal 19 9 2 0
No involved 52 29 10 0
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Abstract

Introduction: Clinical trials are currently investigating whether an extended mes enteric 
resection for ileocecal resections could reduce postoperative recurrence in Crohn’s 
disease. Resection of the mesorectum, which contains pro-inflammatory macrophages, 
during proct(ocol)ectomy, is associated with reduced recurrent inflammation and 
improved wound healing. We aimed to characterize the macrophages in the ileocecal 
mesentery, which were compared with those in the mesorectum, to provide a biological 
rationale for the ongoing trials. 

Methods: In 13 patients with Crohn’s disease and 4 control patients undergoing a 
proctectomy, tissue specimens were sampled at 3 locations from the mesorectum: 
distal (rectum), middle, and proximal (sigmoid). In 38 patients with Crohn’s disease 
and 7 control patients undergoing ileocecal resections, tissue specimens also obtained 
from 3 locations: adjacent to the inflamed terminal ileum, adjacent to the noninflamed 
ileal resection margin, and centrally along the ileocolic artery. Immune cells from these 
tissue specimens were analyzed by flow cytometry for expression of CD206 to determine 
their inflammatory status. 

Results: In the mesorectum, a gradient from pro-inflammatory to regulatory macro-
phages from distal to proximal was observed, corresponding to the adjacent inflamma-
tion of the intestine. By contrast, the ileocecal mesentery did not contain high amounts 
of pro-inflammatory macrophages adjacent to the inflamed tissue, and a gradient 
toward a more pro-inflammatory phenotype was seen in the central mesenteric area. 

Discussion: Although the mesentery is a continuous structure, the mesorectum and 
the ileocecal mesentery show different immunological characteristics. Therefore, 
currently, there is no basis to perform an extended ileocecal resection in patients with 
Crohn’s disease.
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Introduction

Alterations of the mesentery such as “creeping fat” were already mentioned in the first 
description of Crohn’s disease in 1932.1 Nonetheless, it was not until recent years that a 
more prominent role was suggested for the mesentery in Crohn’s disease, although the 
question remains whether this tissue is pathological or regulatory.2–6 Characterization 
of immune and mesenchymal cells of the mesentery has shown varying results with 
the presence of both pro- and anti-inflammatory factors and cell types.7–16 Because, 
currently, there is no consensus on the biological function of the mesentery in 
inflammatory bowel disease and the mesentery is important for the vascularization of 
the intestine, surgical guidelines advise mesentery-sparing resections for these benign 
diseases.17,18 By contrast, in patients who undergo proct(ocol)ectomy, recent findings 
have shown that resection of the rectal mesentery is beneficial to reduce postoperative 
complication rates (pelvic/perianal abscesses, perineal wound infections, wound 
dehiscence, persisting fistulas) and promote healing.19 This effect is seen specifically 
in patients with Crohn’s disease but not in patients with ulcerative colitis. In addition, 
resection of remaining rectal mesentery in patients with Crohn’s disease with a 
persistent presacral sinus that had already undergone a mesentery-sparing proct(ocol)
ectomy, helped overcome chronic nonhealing perineal wounds.19 These findings were 
associated with the presence of considerable numbers of macrophages in the rectal 
mesentery. Macrophages exist in a spectrum of sub-phenotypes, ranging from highly 
inflammatory (CD206-low) to immunosuppressive and wound healing (CD206-high). 
These immunosuppressive macrophages play an important role in dampening disease 
activity, and are the cells that mediate the therapeutic effect of anti-TNF (20-23). A low 
ratio of CD206+ vs. CD206− cells indicates a relatively pro-inflammatory phenotype of 
macrophages,20,21 which was indeed seen in the mesorectal tissue in Crohn’s disease.19 In 
line with the findings in the mesorectum, it has been suggested that a more extended 
resection including the mesentery in ileocecal resections would lead to fewer surgical 
recurrences.22 To further investigate this, 2 randomized controlled trials have been 
initiated in which more extended resections of the mesentery are compared with 
standard close bowel ileocecal resections in patients with Crohn’s disease (NCT02542904 
and NCT03172143).

We aimed to determine the distribution of pro-inflammatory macrophages in the 
mesentery of the rectum and ileocecal region to guide surgical resection margins. 
We hypothesized that macrophages reside in the mesentery in a gradient from a 
pro-inflammatory to a wound-healing phenotype depending on the proximity to the 
inflamed intestinal tissue. 
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Methods

Tissue collection and analysis
Specimen collection and culturing was approved by the biobank review committee of 
the Academic Medical Center Amsterdam (number 178#A201470). Rectal mesentery 
from 13 patients with Crohn’s disease and 4 control patients (3 suffering from ulcerative 
colitis and 1 from refractory constipation) was sampled at 3 locations: distal (adjacent 
to the inflamed intestine), middle, and proximal (adjacent to least inflamed sigmoid, 
Figure 4.1a). Ileocecal mesentery from 38 patients with Crohn’s disease and 7 control 
patients (3 suffering from ulcerative colitis, 2 from refractory constipation, and 2 from 
a cecal adenoma/carcinoma) was also sampled at 3 locations: adjacent to the inflamed 
ileum, near the noninflamed ileum (at the ileal resection margin), and centrally (near 
the base of the ileocecal artery, Figure 4.1d).

Figure 4.1. Mesenteric macrophages show a pro-inflammatory to regulatory gradient at the rectum, 
but this is inverted in the ileocecal region. 
(a) Schematic overview of mesorectal tissue sampling. (b) Mesorectal CD206+/CD206− ratios in control 
patients (n = 4: 3 suffering from ulcerative colitis and 1 from refractory constipation). (c) Mesorectal 
CD206+/CD206− ratios in patients with Crohn’s disease (n = 13). *P < 0.05 compared with proximal, #P < 0.05 
compared with distal ulcerative colitis (UC)/noninflammatory bowel disease (IBD) as calculated by t-test. 
(d) Schematic overview of mesenteric tissue sampling in the ileocecal region. (e) CD206+/CD206− ratios 
in the ileocecal region of patients with UC or without IBD (n = 7: 3 suffering from ulcerative colitis, 2 from 
refractory constipation, and 2 from a cecal adenoma/carcinoma). (f) CD206+/CD206− ratios in the ileocecal 
region of patients with Crohn’s disease with terminal ileitis (n = 38). **P < 0.01, compared with terminal 
ileum; #P < 0.05, compared with central UC/non-IBD as calculated by t-test.

Tissue sections were then cultured on a nontissue culture–treated petri dish using 
RPMI 1640 medium containing 10% fetal calf serum (Lonza, Verviers, Belgium), 2 mM 
l-glutamine (Invitrogen, Carlsbad, CA), 100 U/mL penicillin–streptomycin (Invitrogen), 
50 μg/mL gentamicin (Lonza), and 50 μg/mL amphotericin B (Thermo Fisher, Landsmeer, 
the Netherlands). After 48 hours of culture, tissue sections were removed, and cells 
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were harvested by means of 5 mM ethylenediaminetetraacetic acid. Adherent and 
nonadherent cells were collected separately and both were used for analysis. Cells were 
then stained using the following antibodies: anti-CD45-AF700 (clone HI30; Biolegend, 
Uithoorn, the Netherlands), anti-CD3-AF488 (clone OKT3; Biolegend), anti-CD14-PE/
Cy7 (clone 61D3; eBioscience, Vienna, Austria), and anti-CD206-APC (Clone 19.2; BD 
Bioscience, Breda, the Netherlands). Expression was analyzed by flow cytometry using 
a FACS Fortessa (BD Bioscience) with FlowJo software (Treestar, Ashland, OR).

Statistical analysis
Data are presented as mean and standard error of the mean. Statistical tests used 
are indicated in figure legends. For statistical analysis, GraphPad Prism (version 8.3.0; 
GraphPad Software, La Jolla, CA) was used. A P value < 0.05 was considered statistically 
significant. No data imputation was performed.

Results

Samples were collected from the indicated anatomical locations as described in the 
Methods section and Figure 4.1a and d. Patient characteristics are summarized in Table 
4.1.

In control patients, CD206+/CD206− ratios did not alter along the length of the colon 
and rectum (Figure 4.1b). In patients with Crohn’s disease, these ratios revealed a 
gradient from pro-inflammatory to regulatory macrophages from distal to proximal 
mesorectum (Figure 4.1c). The samples collected from the “distal” part of the rectum 
in patients with Crohn’s disease showed a significantly decreased CD206+/CD206−, and 
thus more pro-inflammatory, ratio compared with that of the “proximal” samples from 
the same patients and with that of the samples from the control patients. This was in 
line with previous findings.19 Confirming our hypothesis, these results indicate that 
the macrophages in the mesorectum gradually become less pro-inflammatory further 
away from the inflamed intestinal tissue.

Subsequently, we investigated whether a similar gradient was present in the mesentery 
of the terminal ileum toward the central part of the mesentery. Again, in control patients, 
the CD206+/CD206− ratios were consistent throughout the sampled locations (Figure 
4.1e) with a predominantly regulatory phenotype. However, in the patients with Crohn’s 
disease, the opposite was observed of what was found in the mesorectum (Figure 4.1e): 
adjacent to the inflamed ileum and the noninflamed resection margin, macrophages 
displayed a regulatory phenotype comparable with the level of controls (Figure 4.1e 
and f ). By contrast, the “central” tissue had a low CD206+/CD206− ratio, indicative of a 
pro-inflammatory phenotype (Figure 4.1f ). This “central” ratio decreased significantly 
compared with that of the “terminal ileum” samples from the same patients and with 
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Table 4.1. Patient characteristics

Rectal resections Ileocecal resections

Baseline characteristics CD
UC / 
non-IBD CD

UC / 
non-IBD

n 13 4 38 7
Male (n, %) 2 (15.4) 0 (0) 10 (26.3) 0 (0.0)
Age at surgery in years (mean, SD) 42.0 (13.9) 43.3 (18.7) 35.9 (16.0) 51.3 (18.7)
Disease duration in years (mean, SD) 17.2 (10.4) N/A 8.0 (10.1) N/A
BMI (mean, SD) 24.4 (3.8) 28.7 (11.5) 23.5 (4.6) 27.6 (6.9)
Smoking (n, %)

Yes 3 (23.1) 0 (0.0) 9 (23.7) 3 (42.9)
No 9 (69.2) 2 (50.0) 26 (68.4) 1 (14.3)
Stopped 1 (7.7) 2 (50.0) 3 (7.9) 3 (42.9)

Diabetes (n, %) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Diversion prior surgery (n, %) 11 (84.6) 2 (50.0) N/A N/A
Duration of diversion in years (median, IQR) 4.6 (6.8) 0.75 (4.2) N/A N/A
Previous Ileocecal resection (n, %) N/A N/A 6 (15.8) 0 (0.0)
Indication for surgery (n, %)

Therapy refractory 3 (23.1) N/A N/A N/A
Perianal fistulas 7 (53.8) N/A N/A N/A
Diversion colitis 3 (23.1) N/A N/A N/A
Ulcerative colitis N/A 3 (75.0) N/A 3 (42.9)
Constipation N/A 1 (25.0) N/A 2 (28.6)
Adenoma/carcinoma N/A 0 (0.0) N/A 2 (28.6)

Anti-TNFα therapy (n, %)*
Ever prior to surgery 13 (100.0) 2 (50.0) 19 (50.0) N/A
< 6 months before surgery 6 (46.2) 0 (0.0) 11 (28.9) N/A
Never 0 (0.0) 2 (50.0) 19 (50.0) N/A

Disease extent (Montreal) (n, %)
L

L1 0 (0.0) N/A 28 (73.7) N/A
L2 6 (46.2) N/A 0 (0.0) N/A
L3 7 (53.8) N/A 10 (26.3) N/A

Disease behavior (Montreal) (n, %)
B1 2 (15.4) N/A 4 (10.5) N/A
B2 5 (38.5) N/A 20 (52.6) N/A
B3 9 (69.2) N/A 14 (36.8) N/A

CD, Crohn’s disease; UC, Ulcerative colitis; IBD, inflammatory bowel disease.

that of the samples from the “central” tissue of the control patients. In brief, although 
both the rectal and ileal mesentery in patients with Crohn’s disease show a gradient 
in macrophage subphenotype, the direction of the gradient is completely opposite in 
the 2 different locations of Crohn’s disease.

Within the samples acquired from the ileocecal region, we observed variance between 
the CD206+/CD206− ratios of the patients. Because the patients who underwent 
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ileocecal resections form a heterogeneous patient population, we performed subgroup 
analysis to investigate patient characteristics that influence mesenteric macrophage 
phenotypes. This subgroup analysis revealed that the mesentery of patients with L3 
disease contained more unfavorable pro-inflammatory macrophages at the “central” 
and “resection margin” sites (Figure 4.2a). This suggests that patients with L3 disease 
have widespread localization of pro-inflammatory macrophages in the mesentery, 

Figure 4.2. B1 and L3 disease are associated with low CD206+/CD206− ratios throughout the ileocecal 
mesentery. 
(a) CD206 ratios in patients with L1 (n = 28) and L3 (n = 10) disease, compared with ulcerative colitis 
(UC)/non-inflammatory bowel disease (IBD) controls (n = 7). (b) CD206+/CD206− ratios in patients with 
recurrence, defined as a Rutgeerts score ≥ i2b (n = 9), vs. patients without recurrence, defined as a Rutgeerts 
score ≤ i2a (n = 26), compared with UC/non-IBD controls (n = 7). (c) CD206+/CD206− ratios in patients with 
B1 (n = 4), B2 (n = 20), and B3 (n = 14) disease, compared with UC/non-IBD controls (n = 7). *P < 0.05;  
**P < 0.01, compared with UC/non-IBD controls as calculated by t-test.
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in line with the previous finding that these patients have higher recurrence rates.23 
Interestingly, in our cohort, recurrence (defined as a Rutgeerts score ≥ i2b, 6 months 
after surgery) was associated with the presence of pro-inflammatory macrophages 
in the mesentery at the resection margin (Figure 4.2b). Penetrating disease behavior 
might be expected to result in a pro-inflammatory environment and, thus, influence 
the mesenteric macrophage subtypes. However, in our cohort, patients suffering from 
stricturing and penetrating disease (B2/3) tended to show a more favorable regulatory 
macrophage profile rather than pro-inflammatory (Figure 4.2c).

Discussion

In Crohn’s disease patients, while in the mesorectum, macrophages are less pro-inflam-
matory, the further they are located from the inflamed tissue, this phenomenon was 
not observed in the ileocecal region. The mesentery adjacent to the inflamed ileum 
resembled a healthy regulatory phenotype, suggesting an attempt of the immune 
system to dampen the intestinal inflammatory processes. By contrast, the central 
area of the mesentery contained fewer regulatory macrophages. Whether this area 
contributes to disease activity remains to be investigated. Thus, although the mes-
entery is anatomically a continuous structure, the mesorectum and the mesentery at 
the ileocecal region show distinctly different immunological characteristics in Crohn’s 
disease. It is well known that, in cases of intestinal perforation, omental fat tissue can 
migrate over the intestinal tissue to limit the perforation.24 Possibly, the mesenteric 
fat tissue has a similar function at the ileocecal region in patients with Crohn’s disease. 
The mesorectum is anatomically different from the ileocecal region in the sense that 
the mesorectum is wrapped around the rectal tissue, whereas the creeping fat at the 
terminal ileum has to migrate to wrap itself around the intestine. Thus, this tissue 
might behave differently from the mesentery in the ileocecal region, explaining the 
differences we find in macrophage phenotypes. On the other hand, this could also be 
due to the differences between the patient populations. The patients who require a 
proct(ocol)ectomy often have longstanding therapy-refractory disease, whereas the 
patients who underwent an ileocecal resection have relatively short disease duration 
and the disease location is less extensive. Recently, it has been shown that there are 
differences in adipocyte size, fibrosis, and the T-cell compartment between the ileocecal 
and colonic mesentery.25 Higher levels of tumor necrosis factor-α and interleukin-1β 
were measured in the mesocolon, which corresponds to our findings that the mesorec-
tum contains pro-inflammatory macrophages. However, the ileal mesentery contained 
higher amounts of infiltrating T-cells, without a significant change in the composition 
of T-cell subpopulations between the rectal and ileocecal mesentery.25 How this cor-
responds to our findings remains to be elucidated. In the above-mentioned study and 
by other studies, it has been suggested that ileal and ileocolonic (L1/L3) and isolated 
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colonic (L2) Crohn’s disease are different entities.26,27 In our cohort of patients who 
underwent proct(ocol)ectomies, we did not observe differences in the mesenteric 
macrophages of patients with L2 and L3 disease. From our subgroup analyses, we did 
find that patients with L3 disease shows more pro-inflammatory macrophages in the 
ileocecal region compared with patients with L1 disease, which suggests that disease 
type might influence the mesenteric macrophages. However, numbers are low in our 
subgroup analyses, so further research is warranted to characterize the mesentery 
more extensively in various Crohn’s disease patient groups, especially considering 
disease behavior. Additional analysis might also elucidate the role of other cell types 
that can interact with the macrophages, e.g., adipocytes secreting adipokines, which 
could influence macrophage polarization.9,10,14–16 A limitation of our study is that we 
did not investigate other markers than CD206. However, CD206-positive macrophages 
have been shown to mediate wound healing,21 and previously we observed that the 
macrophages with low CD206+/CD206− ratios express high levels of TNFα, which shows 
that CD206 ratios correspond to functional inflammatory activity.19

When aiming to provide a biological rationale for altered surgical approaches in which 
more mesentery is resected, the differences between the mesorectum and the ileocecal 
mesentery should be taken into account. The current findings undermine the reasoning 
to resect more mesentery in ileocecal resections because the regulatory macrophages 
adjacent to the inflamed ileum are likely to mediate a wound-healing response.
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Abstract

Background and aims: While striving to meet the quality standards for oncological 
care, hospitals frequently prioritize oncological procedures, resulting in longer waiting 
times to surgery for benign diseases like inflammatory bowel disease (IBD). The aim 
of this Short Report is to highlight the potential consequences of a longer interval to 
surgery for IBD patients. 

Methods: The mean waiting times to elective surgery for IBD patients with active 
and inactive disease (e.g., pouch surgery after subtotal colectomy) at the Amsterdam 
UMC, location AMC, between 2013 and 2015 were compared with those for colorectal 
cancer surgery. Correlations between IBD waiting times and disease complications (e.g., 
> 5% weight loss, abscess formation) and additional health-care consumption (e.g., 
telephone/outpatient clinic appointment, hospital admission) during these waiting 
times were assessed. 

Results: The mean waiting was 10 weeks (SD 8) for patients with active disease (n = 
173) and 15 weeks (SD 16) for those with inactive disease (n = 97), remarkably higher 
than that for colorectal cancer patients (5 weeks). While awaiting surgery, 1 out of 8 
patients had to undergo surgery in an acute or semi-acute setting. Additionally, 19% 
of patients with active disease had disease complications, and 44% needed additional 
health care. The rates were comparable for patients with inactive disease. 

Conclusions: The current waiting time to surgery is not medically justified and creates a 
burden for health-care resources. This issue should be brought to the attention of policy 
makers, as it requires a structural solution. It is time to also set a maximally acceptable 
waiting time to surgery for IBD patients.
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Introduction

In 2015, gastroenterologist Dr A. van Bodegraven and colleagues wrote an alarming 
manifest: ‘Oncology first, other care compromised.’ 1 He stated that ‘because hospitals 
want to adhere to the newly implemented oncology quality- and volume standards, 
oncological surgeries are given priority’.1 These days, oncological treatment should be 
started within the 6 weeks following diagnosis, and this is enforced by the Dutch Health 
Care Inspectorate, insurance companies and patient’s organisations.2 Additionally, since 
the introduction of the national bowel cancer screening program in the Netherlands, 
the demand for oncological surgical resections has risen worldwide.3–6 The subsequent 
longer waiting time for ‘benign’ diseases is not only inconvenient, but for inflammatory 
bowel disease (IBD) patients it may lead to severe complications.

Inflammatory bowel disease patients requiring surgery are mainly therapy refractory 
and have longstanding disease after failing a series of immunosuppressive drugs, 
weakening the patient. In addition, as IBD is a progressive inflammatory disease, 
complications such as strictures and fistulas with or without abscess formation 
develop in 50% of patients during their disease course.7,8 When surgery is postponed 
and the disease progresses, surgery may become more complex, resulting in worse 
outcomes.9,10 A stenosis leads to decreased oral intake, followed by weight loss and 
ultimately a patient being in poor pre-operative condition. A preoperative abscess 
increases the risk of anastomotic leakage and therefore the chance of a (temporary) 
stoma postoperatively.11,12 Additionally, patients with a fistula or inflammatory mass 
are at increased risk of more extensive surgery, including resection of the otherwise 
unaffected healthy tissue.

These complicated cases should preferably be operated on in specialized high-volume 
centres by a laparoscopic approach to improve short- and long-term postoperative 
outcomes.13–16 Considering the complexity of IBD management, subspecialized gas-
troenterologists and surgeons should ideally provide IBD care within multidisciplinary 
and specialized IBD units, optimizing the integration of medical management and 
surgery. However, especially in tertiary referral centres, where the most complex cases 
are treated, increasing waiting times have become problematic.1

Case report

We performed a retrospective study analysing the waiting times, complications and 
additional health-care consumption during these waiting times of all consecutive 
adult IBD patients who underwent elective surgery at the tertiary Amsterdam UMC 
IBD centre, location AMC, between January 2013 and December 2015. This time period 
spans the waiting times before and after the implementation of the national bowel 
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cancer screening program in the Netherlands.17 In 2014, more than 80% of the target 
population was invited to participate in the national bowel cancer screening program.17 
Patients with planned acute or urgent (within one week) surgery, day care surgery, 
surgery for IBD-related (pre)malignancy, or surgery in study settings (appendectomy 
or ileocaecal resection) were excluded.

In the analyses, patients with active disease were distinguished from patients with 
inactive disease scheduled for a second-stage surgery (e.g., stoma reversal, completion 
of proctectomy with pouch procedure).

In this period, 270 patients with Crohn’s disease and 144 patients with ulcerative 
colitis were operated upon. In total, 270 patients were included, of whom 173 were 
electively operated for active disease and 97 underwent an elective procedure for 
inactive disease (Table 5.1). The number of patients treated for active disease was 68 
in 2013, 64 in 2014, and 41 in 2015. For inactive disease, these numbers were 34, 34, 
and 29 patients, respectively.

The mean waiting time for the whole study period was 10 weeks (SD 8) for patients 
with active disease and 15 weeks (SD 16) for patients with inactive disease. The mean 
waiting time increased over the years in both groups. For active disease, the mean 
waiting time was 8 weeks (SD 6) in 2013, 11 weeks (SD 10) in 2014, and 14 weeks (SD 8) 
in 2015. For inactive disease, the waiting time was 11 weeks (SD 12) in 2013, 16 weeks 
(SD 10) in 2014, and 20 weeks (SD 23) in 2015. The mean waiting time for colorectal 
cancer patients in the Amsterdam UMC, location AMC, remained stable at 5 weeks in 
the study period. The number of colorectal cancer patients treated in the AMC was 49 
patients in 2013, 58 in 2014, and 54 in 2015.

For 1 out of 8 patients, the waiting time proved too long, as they required surgery 
in an acute or semi-acute setting while waiting for surgery. Additionally, 19% of the 
patients with active disease had disease complications during the waiting time (i.e.,  
> 5% weight loss, fistula or abscess formations requiring radiological intervention, and 
dehydration or hypokalaemia requiring intravenous supplementation). One patient 
required admission to the intensive care unit with abdominal sepsis following a rectal 
stump perforation as a result of a progressing stenosis. The disease complication rate 
was 15% for patients on the waiting list with inactive disease (e.g., dehydration following 
a high-output stoma).

In addition, to analyse whether disease complications were related to a longer waiting 
time, the mean waiting times of patients with and without disease complications 
were compared. For these analyses, patients converted to acute or semi-acute surgery 
were excluded. The mean waiting time of patients with active disease and a disease 
complication was 13 weeks (SD 7), compared with 10 weeks (SD 8) for patients without 
any disease complication during the waiting time, P = 0.173. In patients on the waiting 
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list for inactive disease, this difference was significantly higher: the mean waiting time 
of patients with a disease complication was 24 weeks (SD 27), compared with 14 weeks 
(SD 12) for patients without disease complications, P = 0.027 (Figure 5.1).

The proportion of patients using additional health care during the waiting time was 44% 
for patients with active disease and 43% for patients with inactive disease. Additional 
health-care consumption was defined as extra appointments at the out-patient clinic 
(including telephone consultations), visits to the emergency department, or hospital 
admission. To assess whether additional health-care consumption was also associated 
with a longer waiting time, the waiting times of the patients who did and did not use 
additional health care were compared. After excluding patients converted to acute or 
semi-acute surgery, for patients with active disease consuming additional health care 

Table 5.1. Patient characteristics

Active disease
(n = 173)

Inactive disease
(n = 97)

Gender (F:M) 102:71 44:53
Age, mean SD 41 (SD 14) 39 (SD 13)
Diagnoses (UC:CD) 44:129 57:40
Disease complications

Proctitis 0 4
Dehydration (following high output stoma) requiring 
supplementation 

1 6

Stoma prolapse 0 1
Bowel obstruction 6 0
Stricture formation 1 0
Abscess formation requiring radiological drainage 3 1
Fistula formation 4 0
> 5% weight loss 16 31

Hypokalemia requiring supplementation 2 0
Rectal stump stenosis 12 0

Surgery
(Neo)terminal ileocaecal resection 62 -
Stricturoplasty 5 -
(Reversal) stoma surgery 21 25
Pouch surgery after subtotal colectomy - 56
Redopouch 15 5
Subtotal colectomy 33 -
Proctocolectomy with pouch 7 -
Completion proctocolectomy after subtotal colectomy 17 2
Pouch excision for Crohn’s disease 1 -
Mesorectal excision 1 -
Other 11 9

1 One patient required total parenteral nutrition 2 One patient required intensive care unit admission 
because of sepsis due to rectal stump perforation following progressing stenosis.
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Figure 5.1. The association of mean waiting time and pre- and postoperative complications and 
additional health-care consumption. 
* WT; waiting time in weeks assessed with unpaired t-test; patients converted to surgery in a (semi-) 
acute setting were excluded from these analyses. Disease Comp.: disease complications. Add. health care 
consp.: additional health-care consumption. Overall complications (CD 2–5): defined as any postoperative 
complication within 30 days or in hospital with Clavien–Dindo score ≥ 2.25 Anastomotic leakage: was either 
confirmed by radiological imaging or during surgical exploration.
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Yes
(18.5%)

No
(81.5%)

Mean WT*: 13 (SD 7) 10 (SD 8)

Add. health care consp. 

Yes
(43.9%)

No
(56.1%)

13 (SD 8) 9 (SD 8)

Overall complications (CD 2-5) Anastomotic leakage

Yes
(44.5%)

No
(55.5%)

Yes
(6.4%)

No
(93.6%)

11 (SD 7) 10 (SD 9) 17 (SD 10) 10 (SD 8)vs. vs. vs. vs.

P = 0.173 P = 0.002 P = 0.883 P = 0.011

Inactive disease
(n = 97)

Preoperative Postoperative

Disease compl.

Yes
(14.6%)

No
(85.4%)

Mean WT*: 24 (SD 27) 14 (SD 12)

Add. health care consp.

Yes
(42.7%)

No
(57.3%)

23 (SD 21) 11 (SD 7)

Overall complications (CD 2-5) Anastomotic leakage

Yes
(47.4%)

No
(52.6%)

Yes
(12.4%)

No
(81.6%)

16 (SD 18) 15 (SD 13) 16 (SD 8) 16 (SD 16)vs. vs. vs. vs.

P = 0.027 P < 0.001 P = 0.895 P = 0.978

the mean waiting time was 13 weeks (SD 8), compared with 9 weeks (SD 8) for patients 
not using additional health care, P = 0.002. Equally, for patients with inactive disease 
using additional heath care the mean waiting time was 23 weeks (SD 21), compared with 
11 weeks (SD 7) for patients not consuming additional health care, P < 0.001 (Figure 5.1).

A longer waiting time was also associated with postoperative complications in patients 
with active disease (Clavien Dindo > I, Figure 5.1). The mean waiting time for patients 
with anastomotic leakage was 17 weeks (SD 10), compared with 10 weeks (SD 8) for 
patients who did not develop anastomotic leakage after surgery, P = 0.011.

In patients electively operated upon within 6 weeks, less preoperative and postoperative 
complications were observed compared with patients who had to wait longer.

Discussion

Based on these results, we conclude that for a large number of IBD patients the current 
waiting time is unacceptable. This is not only because of the medically unjustifiable 
increased complication rate, but also because of the general dissatisfaction, logistic 

Active disease
(n = 173)

Preoperative Postoperative

Disease compl.

Yes
(18.5%)

No
(81.5%)

Mean WT*: 13 (SD 7) 10 (SD 8)

Add. health care consp. 

Yes
(43.9%)

No
(56.1%)

13 (SD 8) 9 (SD 8)

Overall complications (CD 2-5) Anastomotic leakage

Yes
(44.5%)

No
(55.5%)

Yes
(6.4%)

No
(93.6%)

11 (SD 7) 10 (SD 9) 17 (SD 10) 10 (SD 8)vs. vs. vs. vs.

P = 0.173 P = 0.002 P = 0.883 P = 0.011

Inactive disease
(n = 97)

Preoperative Postoperative

Disease compl.

Yes
(14.6%)

No
(85.4%)

Mean WT*: 24 (SD 27) 14 (SD 12)

Add. health care consp.

Yes
(42.7%)

No
(57.3%)

23 (SD 21) 11 (SD 7)

Overall complications (CD 2-5) Anastomotic leakage

Yes
(47.4%)

No
(52.6%)

Yes
(12.4%)

No
(81.6%)

16 (SD 18) 15 (SD 13) 16 (SD 8) 16 (SD 16)vs. vs. vs. vs.

P = 0.027 P < 0.001 P = 0.895 P = 0.978



Waiting list complications | 107   

5

difficulties, and hospital costs associated with the extra interventions and hospital 
visits.18 In addition, for the ‘non-ill’ patients group a mean waiting time of 15 weeks for 
a stoma reversal should be avoided.19 The social lives of these, mainly young, patients 
are often on hold during the waiting time.20 Moreover, in this era where prehabilitation 
and pre-operative optimization is promoted,21,22 complications due to a waiting list are 
not tolerable.

Due to the current trend towards auditing, quality checks and volume norms, there are 
many incentives for hospitals to specialize. Nevertheless, the incentive to do so in the 
direction of oncology care seems greater than for benign disease, reflecting the higher 
level of support and emotion surrounding colorectal cancer in our society. However, 
the appropriateness of prioritizing oncology patients at the expense of timely care for 
IBD patients should be questioned.

Physicians and surgeons have an obligation to provide the most optimal care for every 
patient. In oncology, quality criteria, like regular multidisciplinary team meetings, 
centralization of care, and health-care regulatory bodies setting the norm for time 
to treatment, are well established.23 For IBD centres, however, quality criteria are 
heterogeneous and suboptimal.24

Following an interview program carried out across 48 Dutch hospitals in 2014, the 
average waiting time to IBD surgery in peripheral hospitals was 3.5 weeks, compared 
with 9 weeks in university hospitals.1 While awaiting guidelines for a maximal acceptable 
waiting time, the IBD centre of the Amsterdam UMC has made an alliance with a non-
academic teaching hospital nearby. Currently, one academic and one peripheral IBD 
surgeon run a joint outpatient clinic. Patients in good condition requiring standard 
care (e.g., ileocecal resection for terminal ileitis) are being operated upon in the allied 
hospital with a considerably shorter waiting time. However, this local initiative will not 
be a structural solution for the magnitude of this problem.

Public awareness of the situation of IBD patients must be raised to a similar level to that 
of oncology patients to fuel the development of norms for maximum waiting times for 
surgery, while enforcing the volume norms.
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Abstract

Objective: This study aims to compare surgical outcome of transanal ileal pouch-anal 
anastomosis (ta-IPAA) with transabdominal minimal invasive approach in ulcerative 
colitis (UC), using the comprehensive complication index (CCI). 

Background: Recent evolutions in rectal cancer surgery led to transanal dissection 
of the rectum resulting in a better exposure of the distal rectum and presumed bet-
ter outcome. The same approach was introduced for patients with UC, resulting in 
decreased invasiveness. 

Methods: All patients, undergoing minimally invasive restorative proctocolectomy in 
1, 2, or 3 stages between January 2011 and September 2016 in 3 referral centers were 
included. Only patients who underwent either multiport, single port, single port with 1 
additional port, hand-assisted, or robotic (R) laparoscopy were included in the analysis. 
CCI, registered during 90 days after pouch construction, was compared between the 
transanal and the transabdominal approach. 

Results: Ninety-seven patients (male: 52%) with ta-IPAA were compared to 119 (male: 
53%) with transabdominal IPAA. Ninety-nine (46%) patients had a defunctioning 
ileostomy at time of pouch construction. A 2-step model showed that the odds for 
postoperative morbidity were 0.52 times lower in the ta-IPAA group (95% confidence 
interval [0.29; 0.92] P = 0.026). In patients with morbidity, mean CCI of the transanal 
approach was 2.23 points lower than the transabdominal approach (95% confidence 
interval: [-6.64; 3.36] P = 0.13), which was not significant. 

Conclusions: Ta-IPAA for UC is a safe procedure, resulting in fewer patients with mor-
bidity, but comparable CCI when morbidity is present. Overall, ta-IPAA led to lower 
CCI scores.
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Introduction

Laparoscopic surgery for the treatment of ulcerative colitis (UC) has shown an improved 
short-term outcome, a reduction of peritoneal adhesions, a better-preserved female 
fecundity and a reduced incidence of incisional hernias.1-5 Even for emergency colec-
tomy, laparoscopic surgery is the approach of choice in centers of expertise.6

To overcome the technical hurdles occurring during laparoscopic pelvic dissection 
and distal rectal transection, created by the bony confinement of the pelvis, modern 
technologies have arisen to assist the surgeon.7 Robotic technology probably facilitates 
pelvic accessibility by the presence of wrists and improved vision.8 More recently, 
transanal surgical techniques have been explored in the total mesorectal excision (TME) 
surgery, and has shown encouraging low conversion rates in a recent registry analysis.9

In analogy to transanal TME, transanal ileal pouch-anal anastomosis (ta-IPAA) has been 
proposed to patients with UC, resulting in the same technical improvements.10,11 In 
addition to a better pelvic accessibility, transanal access gives the opportunity to the 
surgeon to appreciate more appropriately the level of the anastomosis at the top of 
the transition zone. In a pilot study, the authors demonstrated the feasibility of ta-IPAA 
with single stapled anastomosis.12 Leo et al.13 published a series reporting short-term 
outcome in 16 patients. However, no comparative data have ever been published 
reporting the short-term surgical outcome of ta-IPAA compared to minimally invasive 
transabdominal IPAA (tabd-IPAA).

This study aims to compare outcome of ta-IPAA compared to laparoscopic/robotic IPAA 
in terms of early surgical outcome. 

Patients and methods

Consecutive patients undergoing primary IPAA for UC or inflammatory bowel disease 
unclassified in 1, 2, modified 2, or 3 stages between 2011 and 2016, were included. All 
data were registered prospectively in dedicated pouch surgery databases. Patients with 
tabd-IPAA, including multiport (MP), single port (SP), SP with 1 additional port (SP+1), 
hand-assisted (HA), or robotic (R) were compared to patients with ta-IPAA, combined 
with an MP, SP, SP+1, HA, or R laparoscopic approach. Only the operation during which 
the (colo-)proctectomy with pouch creation with or without diverting ileostomy 
was considered for analysis. In other words, transabdominal minimal invasive rectal 
dissection was compared to transanal proctectomy. Patients with an open proctectomy 
through a Pfannenstiel were excluded. 

Data were retrieved from dedicated pouch surgery databases. In Leuven, the Dendrite 
database (Dendrite clinical systems, Henley-on-Thames, UK) is used for all pouch 
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patients since 2011. Both in Aarhus and Amsterdam institutional databases are in use. 
Eventual missing data were retrieved in patients’ medical charts. The comprehensive 
complication index (CCI), reflecting the short-term postoperative morbidity, was 
used as primary outcome.14 This index is based on the Clavien-Dindo classification for 
postoperative morbidity.15 The CCI was calculated using a predefined formula, reflecting 
complication’s severity, and resulting in a number between 0 and 100. The index 
represents the sum of all occurring complications, weighted for their severity, resulting 
in a continuous scale to rank the severity of any combination of complications in a single 
patient. A Clavien-Dindo I complication would for example result in a score of 8.7 on 
the CCI scale, whereas a Clavien-Dindo IIIa complication is represented by 26.2 on the 
same scale. CCI was calculated by using the online CCI calculator (www.assessurgery.
com). All postoperative complications within 90 days after construction of the pouch 
were taken into consideration. Secondary outcomes were conversion rate, anastomotic 
leak rate (both clinical and radiological), anastomotic stenosis, resumption to oral 
intake (defined as a delay of 5 days or more), duration of surgery, and postoperative 
hospital length of stay. Conversion was defined as any change in strategy to a more 
invasive technique. Transanal dissection converted to transabdominal dissection was 
also considered as conversion.

Surgical technique
Ta-IPAA with close rectal dissection and single stapled anastomosis has extensively been 
described by some of the authors.12 Basically, dissection of the rectum is performed 
through a transanal port device, enabling the introduction of laparoscopic instruments 
and an (angled) scope. The use of an appropriate insufflation device with high smoke 
evacuation is mandatory to obtain a stable operating field and satisfying visibility. 
Dissection is performed both by monopolar cautery and by an energy device. The 
surgeon can choose to perform either a close rectal dissection or use the TME plane. 
The complete proctectomy can be performed transanally or the surgeon can dissect 
the proximal part of the rectum from the abdomen. A conversion can be caused by 
insufficient visualization, especially in patients with obesity or when a bleeding occurs. 

In any case, even in patients operated by a transanal approach, an abdominal approach 
is complementary to eventually perform the colectomy or mobilize the mesenteric 
root of the small bowel to gain length. The ileal pouch can then be created through 
a utility incision (stomasite, umbilical, or Pfannenstiel). In SP cases, the ileal pouch is 
always created through the stoma site, avoiding any other unnecessary incisions. Both 
hand-sewn and single stapled anastomoses are used. 

During the transabdominal approach, the proctectomy is performed through the 
abdomen, using MP, SP, or robotic techniques. The surgical technique for proctectomy is 
basically the same (close rectal dissection or TME), using monopolar cautery or energy 
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devices for dissection. A double stapled technique or hand-sewn anastomosis is used. 
The type of abdominal approach (SP, MP, R, SP+1, HA) was upon surgeon’s discretion. 

There is no specific difference in indication to perform either one or the other technique. 
Basically, in all centers, there was a shift from the transabdominal approach toward the 
transanal approach.

Statistical analysis 
Continuous data were summarized by median and interquartile range (IQR) or mean 
and standard deviation. Categorical data were presented by their observed frequencies 
and percentages. Treatment-selection bias, caused by the retrospective design of the 
study, was dealt with by propensity scores. These were defined as the probability of 
being assigned to either transabdominal or transanal proctectomy, conditional on 
observed baseline variables. These propensity scores were obtained from a logistic 
regression model (with treatment status as an outcome) using the following variables 
as predictor: preoperative use of steroids, azathioprine, or biologicals (within 8 weeks 
before surgery), anastomotic technique (stapled or hand-sewn), number of operative 
stages, age at time of pouch construction, sex, and type of rectal dissection (TME or 
close rectal dissection). The variables were selected on a theoretical basis before the 
weighing analysis was carried out. In this study, the propensity scores were used as 
inverse probability weights in all models that were used to compare the primary and 
secondary outcomes between both treatment options.16,17 The descriptive statistics 
are based on the observed data. The results from inferential analyses are based on 
statistical models that made use of the inverse-probability weights.

Because of its zero inflation, CCI was considered to contain 2 types of information: 
the probability of developing complications (i.e., a zero vs. a non-zero CCI score) 
and complication severity (i.e., a CCI score between 1 and 100). The probability of 
complications was evaluated via a logistic regression, whereas the difference, expressed 
in means between both pouch approaches for the subset of patients with a positive CCI 
score, was evaluated via a gamma generalized linear model with a log link. This gamma 
generalized linear model was used because the CCI (i.e., non-zero) scores were positively 
skewed. A difference of 5 or less of the CCI was considered as clinically negligible.

A logistic regression model was used to evaluate the difference in proportion in 
conversion, anastomotic leak, and prolonged postoperative ileus. A linear regression 
was used to estimate the difference in mean between both pouch methods for the 
duration of the operation and the logarithm of postoperative admission length.

All analyses were performed using R version 3.3.1 (2016) in RStudio (Boston, MA).
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Results

Between January 2011 and September 2016 a total of 216 patients with UC or in-
flammatory bowel disease unclassified underwent a minimally invasive restorative 
proctectomy, either by transabdominal or transanal approach. Ninety-seven patients 
(44.9%; men 51.6%) with a median age of 35 years (IQR: 26–50) underwent ta-IPAA. 
Tabd-IPAA was performed in 119 patients (55.1%; men: 52.9%) with a median age of 
39 years (IQR: 30–48). Observed patients’ and surgical characteristics are summarized 
in Tables 6.1 and 6.2.

Median number of complications per patient was 1 (range: 0–6). After inverse probability 
weighted t-test, mean CCI score for ta-IPAA was 13.1 compared to 18.25 for the transab-
dominal approach group, with a mean difference of -5.15 (95% confidence interval [CI; 
-9.79; -0.51], P = 0.03). The odds for postoperative morbidity were 0.52 times lower in 

Table 6.1. Patients’ demographics

Total
N = 216

Transanal
N = 97 (44.9%)

Transabdominal
N = 119 (55.1%)

Gender n (%)
Male
Female

113 (52.3%)
103 (47.7%)

50 (51.6%)
47 (48.5%)

63 (52.9%)
56 (47.0%)

Median age (IQR) 37 (27.8–49.3) 35 (26–50) 39 (30–48)
ASA n (%)

1
2
3

35 (16.2%)
154 (71.3%)
27 (12.5%)

11 (11.3%)
73 (75.3%)
13 (13.4%)

24 (20.2%)
81 (68.1%)
14 (11.8%)

Median BMI (IQR) 23.3 (21.0–25.9) 23.4 (21.3–25.8) 23.3 (20.8–26.5)
Diagnosis n (%)

UC
IBDU

213 (98.6%)
3 (1.4%)

95 (97.9%)
2 (2.1%)

118 (99.2%)
1 (0.8%)

Concommittant cancer n (%)
Yes 
No

9 (4.2%)
207 (95.8%)

2 (2.1%)
95 (97.9%)

7 (5.9%)
112 (94.1%)

Preop medication n (%)
Steroids

Yes 
No
Unspecified 

Azathioprine
Yes 
No
Unspecified

Biologicals
Yes 
No
Unspecified

21 (9.7%)
195 (90.3%)

-

21 (10.2%)
185 (89.8%)

10 (4.6%)

29 (13.4%)
187 (86.6%)

-

9 (9.3%)
88 (90.7%)

-

6 (6.9%)
59 (90.8%)
10 (10.3%)

17 (17.5%)
80 (82.5%)

-

12 (10.1%)
107 (89.9%)

-

15 (12.6%)
104 (87.4%)

-

12 (10.1%)
107 (89.9%)

-

ASA, American Society of Anesthesiology; BMI, Body Mass Index). These are observed data without using 
the inverse probability weights.
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the ta-IPAA group (95% CI [0.29; 0.92] P = 0.026). When complications were present, 
patients in the transabdominal group had a mean CCI score of 25.7 compared to 23.5 in 
the transanal group, with a difference of -2.23 (95% CI [-6.64; 3.36]). Thus, the difference 
in observed CCI scores was due to a lower probability of complications for patients in 
the transanal group. When postoperative morbidity was present, both approaches 

Table 6.2. Study population surgical characteristics

Total
N = 216

Transanal
N = 97

Transabdominal
N = 119

Hospital n (%)
UHL
AUH
AMC

99 (45.8%)
91 (42.1%)
26 (12.0%)

31 (32.0%)
42 (43.3%)
24 (24.7%)

68 (57.1%)
49 (41.2%)

2 (1.7%)
Number of stages

1
2
Modified 2
3

13 (6.0%)
12 (5.6%)

104 (48.1%)
87 (40.3%)

3 (3.1%)
4 (4.1%)

51 (52.6%)
39 (40.2%)

10 (8.4%)
8 (6.7%)

53 (44.5%%)
48 (40.3%)

Type of abdominal access n (%)
MP 
SP
SP + 1 
HA
R

109 (50.5%)
52 (24.1%)

5 (2.3%)
1 (0.5%)

49 (22.7%)

47 (48.5%)
46 (47.4%)

3 (3.1%)
1 (1.0%)

-

62 (52.1%)
6 (5.0%)
2 (1.7%)

-
49 (41.2%)

Type of rectal dissection n (%)
TME
CRD

151 (69.9%)
65 (30.1)

44 (45.4%)
53 (54.6%)

107 (89.9%)
12 (10.1%)

Conversion n (%)
To laparotomy
To pfannenstiel

33 (15.3%)
19 (8.8%)
13 (6.0%)

5 (5.2%)
3 (3.1%)
1 (1.0%)

28 (23.5%)
16 (13.5%)
12 (10.1%)

Type of pouch-anal anastomosis n (%)
Single stapled
Double stapled
Hand-sewn

100 (46.3%)
112 (51.9%)

4 (1.9%)

95 (97.9%)
-

2 (2.1%)

5 (4.2%)
112 (94.1%)

2 (1.7%)
Site of specimen delivery n (%)

Umbilical
Pfannenstiel
Stoma site
Laparotomy
Transanal
Unspecified 

12 (5.6%)
88 (40.7%)
26 (12.2%)
18 (8.3%)

45 (20.8%)
27 (12.5%)

1 (1.0%)
20 (20.6%)

7 (7.2%)
2 (2.1%)

41 (42.3%)
26 (26.8%)

11 (9.2%)
68 (57.1%)
19 (16.4%)
16 (13.4%)

4 (3.4%)
1 (0.8%)

Pouch design n (%)
J-pouch 216 (100%) 97 (100%) 119 (100%)

Defunctioning ileostoma n (%)
Yes
No

99 (45.8%)
117 (54.2%)

43 (44.3%)
54 (55.6%)

56 (47.1%)
63 (52.9%)

Mean duration of surgery mean (STD) 218.2 (63.2) 211.3 (54.4) 223.8 (69.3)

UHL, University Hospital of Leuven; AUH, Aarhus University Hospital; AMC, Amsterdam Medical Center; 
TME, total mesorectal excision; CRD, Close rectal dissection. These are the observed data without using the 
inverse probability weights.
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did not differ on complication severity. The obtained result implied noninferiority of 
the transanal procedure within the group of patients with morbidity. Moreover, both 
complication rate and complication severity were not significantly different in patients 
with or without a defunctioning ileostomy (P = 0.518). CCI is represented in Figure 6.1. 
The outcome according to the Clavien-Dindo classification is summarized in Table 6.3. 
Odds ratio for grade III complication or more was 1.1 (95% CI: 0.53–2.22; P = 0.789).

Figure 6.1. Histogram representing the comprehensive complication index for both pouch ap-
proaches. 
Histogram displaying the probability of receiving a transanal pouch, obtained from a logistic regression 
model with surgical technique as an outcome and the following variables as predictors: use of steroids, use 
of azathioprine, use of biologicals, anastomotic type, number of surgical stages, age at surgery, gender and 
type of rectal dissection.

 

 
 

Sixteen patients (7.4%) developed an anastomotic leak. The odds of having a leak were 
1.09 times higher for patients in the transanal approach compared to patients in the 
transabdominal approach (95% CI of [0.36; 3.07]). Patients of both treatment conditions 
did not differ in the odds of having a leak (P = 0.869).
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Twenty-eight (23.5%) patients with tabd-IPAA were converted compared with 5 (5.2%) 
in the transanal group. Sixteen (13.5%) patients in the transabdominal group were 
converted to laparotomy and 12 (10.1%) to a Pfannenstiel incision compared to 3 (3.1%) 
and 1 (1.0%) patients in the transanal group, respectively. None of ta-IPAA patients 
was converted to a transabdominal laparoscopic approach. The odds after inversed 
probability weighted t-test, for undergoing a conversion were 0.16 times lower for 
patients undergoing a ta-IPAA (95% CI of [0.05; 0.42], P < .001).

Duration of surgery for ta-IPAA was 13.2 minutes shorter after controlling for diverting 
ileostomy (95% CI of [-28.4; 1.99], P = 0.088).

The average postoperative admission length was 9.08 days for the transabdominal 
approach and significantly differed from the 7.34 days for the transanal approach (P = 
0.001). Mean difference between both approaches was 1.74 days (95% CI of [0.74; 2.63]).

The odds of having delayed resumption of oral intake were 0.46 times lower for patients 
in the transanal approach compared to patients in the transabdominal approach (95% 
CI of [0.24; 0.84]). Tabd-IPAA had a probability of ileus of 0.41, whereas ta-IPAA had a 
probability of 0.25 (P = 0.014).

Discussion

This is the first study comparing surgical outcome between ta-IPAA and tabd-IPAA. It 
shows that ta-IPAA is safe in patients with UC, with decreasing rates of postoperative 
morbidity. Moreover, it had a favorable impact on the occurrence of delayed resumption 
of oral intake and postoperative length of hospital stay, without any significant impact 
on the duration of surgery. Surgeons using the transanal approach had a significantly 
lower conversion rate. Anastomotic leakage was, however, not impacted by the surgical 
approach. 

CCI was used in this study to report surgical outcome. This instrument, published in 
2013, has several significant advantages.14 First, it includes any occurring postoperative 

Table 6.3. 90-day morbidity classified according to the Clavien-Dindo classification

Total
N = 216

Transanal
N = 97

Transabdominal
N = 119

Grade of complication n (%)
Grade I
Grade II
Grade IIIa
Grade IIIb
Grade IVa

56 (25.9%)
43 (19.9%)

6 (2.8%)
27 (12.5%)

5 (2.4%)

25 (25.8%)
11 (11.3%)

3 (3.1%)
14 (14.4%)

-

31 (26.1%)
32 (26.9%)

3 (2.5%)
13 (10.9%)

5 (4.2%)
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morbidity, even in patients with multiple postoperative complications. This is obviously 
not the case with the traditional Clavien-Dindo classification, which indeed, only 
considers the heaviest complication, omitting all associated morbidity. This often 
leads to an underestimation of postoperative morbidity. Moreover, CCI is expressed 
by a number between 0 and 100, facilitating comparison between different groups of 
patients. Finally, it is easy to use with a freely accessible online calculator.

Many studies have reported the importance of minimal invasive techniques in patients 
with IBD. Laparoscopic surgery indeed enhances postoperative recovery, fastens 
restoration of intestinal continuity, improves female fecundity, and improves body 
image and cosmesis.1,2,4,5,18 Some series have also described some advantages of SP 
surgery in terms of incision length, hospital stay, and postoperative pain.19 However, 
distal dissection of the rectum is still difficult and can be overcome either by robotic 
dissection, transanal techniques, or a combination of both.20 This was introduced 
earlier for the treatment of rectal cancer, and appeared to ease the accessibility of 
the distal rectum with presumed oncological advantages, better preserving the 
TME specimen.21 In analogy to rectal cancer treatment, patients with UC have been 
proposed the transanal approach to ease distal dissection and eventually promoting 
the transabdominal SP dissection, decreasing invasiveness even further.10,13 Moreover, 
the significantly lower conversion rate during transanal proctectomy may be explained 
by easier access to the rectum. 

Concurrently to the introduction of transanal proctectomy, the appearance of the single 
stapled, or double purse string anastomosis, which is typically used during ta-IPAA, was 
thought to have a possible beneficial impact on anastomotic leakage. However, this 
appeared not to be the case in this study. The single stapled technique has, however, 2 
hypothetic advantages. First, the surgeon can better appreciate mucosal quality at the 
distal rectum that is to be used for anastomosis. He/she has the possibility to decide at 
what level he wants to place the anastomosis to increase the chance of uncomplicated 
healing. This is typically not the case in a double-stapled anastomosis, where the circular 
stapler is put blindly through the anus to perform an anastomosis. Moreover, by using 
the single stapled anastomosis, he can precisely judge the length of rectal cuff, avoiding 
any retained rectum, very short cuff or more often an irregular cuff due to inaccurate 
laparoscopic transverse stapling. However, the supposed benefit of the single stapled 
anastomosis was not reflected in the results of this study, which was obviously not 
powered for anastomotic leakage. More research is therefore necessary to investigate 
the effect of single stapling on anastomotic outcome.

Long-term functional outcome is of utmost importance for pouch patients. They expect 
to recover a normal professional and social life, which has been the case in the majority 
of patients in the large series, reporting functional outcome.22,23 Therefore, the quest 
to less invasive techniques should not harm functional outcome but improve it. A 
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transient decrease in anal pressure after transanal surgery, with a complete recovery 
after 12 months, has been described.24 The impact of ta-IPAA on anal function should 
therefore be investigated.

This study also has some limitations. First of all, it is a retrospective study reporting 
surgical outcome in terms of morbidity. Registration bias is probably present; however, 
this is minimized by the presence of predefined follow-up protocols in each center 
with prearranged follow-up visits and the use of prospective databases. Standardized 
follow-up arrangements across the 3 centers were, however, not made. It is also limited 
by its multicenter design, which may induce heterogeneity amongst included patients 
and postoperative protocols. A thorough patient selection, including only patients 
who were operated on using strictly minimally invasive techniques, excluding any 
other open or hybrid technique was done to aim for a homogenous cohort making 
comparison reliable. Moreover, it gave the opportunity to have a large cohort, reporting 
surgical outcome of this very recent technique, setting a beacon for surgeons wanting 
to introduce this technique. Of course, future research should focus on both prospective, 
comparative trials and functional outcome.
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Abstract

Background: The transanal approach to ileal pouch-anal anastomosis (Ta-IPAA) 
provides better access to the lower pelvis with lower short-term morbidity in ulcerative 
colitis (UC). The aim of this study was to assess the long-term functional outcomes after 
Ta-IPAA vs. transabdominal IPAA (Abd-IPAA) in UC. 

Methods: A multicentre cohort analysis was performed between March 2002 and 
September 2017. Patient characteristics, surgical details and postoperative outcomes 
were compared. CGQL (Cleveland global quality of life) score at 12 months with a 
functioning pouch was considered the primary end point. 

Results: A total of 374 patients (100 Ta-IPAA vs. 274 Abd-IPAA) were included. Ta-IPAA 
demonstrated a comparable overall quality of life (CGQL score) to Abd-IPAA (0.75 ± 
0.11 vs. 0.71 ± 0.14; respectively, P = 0.1). Quality of life (7.71 ± 1.17 vs. 7.30 ± 1.46;  
P = 0.04) and energy-level items (7.16 ± 1.52 vs. 6.66 ± 1.68; P = 0.03) were significantly 
better after Ta-IPAA, while the quality of health item was comparable (7.68 ± 1.26 vs. 
7.64 ± 1.44; P = 0.96). Analysis excluding anastomotic leaks did not change the overall 
CGQL scores. Stool frequencies (> 10/24 h: 22% vs. 21%; P = 1.0) and the rate of a single 
episode of major incontinence during the following 12-month period (27% vs. 26%; 
P = 0.89) were similar. The differences in 30-day morbidity rates (33% vs. 41%; P = 0.2) 
and anastomotic leak rates were not significant (6% vs. 13%; P = 0.09). 

Conclusions: This study provides evidence of comparable long-term functional out-
come and quality of life after Ta-IPAA and Abd-IPAA for UC.
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Introduction

Despite the improvements in medical therapy for ulcerative colitis (UC), a colectomy 
is required in up to 15% of patients.1 For these patients a proctocolectomy with ileal 
pouch anal anastomosis (IPAA) is the standard procedure. This procedure is preferably 
performed using a staged approach, starting with a subtotal colectomy with closed 
rectal stump and end ileostomy.2–4 To restore the continuity, the rectal stump is resected 
and an ileal reservoir (the J pouch) is connected to the anus. Conventionally, rectal 
dissection and creation of a double stapled IPAA was performed transabdominally 
using either a laparoscopic or an open (e.g., midline or Pfannenstiel incision) approach. 
However, this can be technically challenging due to restricted space in the pelvis and 
technical difficulties with cross stapling of the distal rectum.

The transanal approach has been recently introduced to overcome the most cum-
bersome phase of a laparoscopic approach to the distal mesorectum and is gaining 
popularity around the world.5 This technique was an advancement of the transanal 
minimally invasive surgery (TAMIS) platform.6 The transanal approach for IPAA (Ta-
IPAA) has three major advantages over the transabdominal approach (Abd-IPAA). First, 
it provides easier access especially to the deep, narrow male pelvis allowing more 
precise dissection in either the close rectal or the mesorectal plane. Second, it enables 
controlled rectotomy with precise determination of the length of the rectal cuff and 
overcomes the difficulty of rectal transection using rigid stapling devices in the deep 
pelvis. An optimal rectal cuff reduces the risk and burden of cuffitis while preserving the 
anal transitional zone. Third, the double purse-string, single stapler technique of IPAA 
prevents the intersection of stapler lines and formation of ‘dog ears’ in the rectal stump, 
both of which are potential contributors to anastomotic failure.7 Transanal access also 
allows for a reverse air leak test of the anastomosis and reinforcement sutures when 
necessary. All the above factors may contribute to fewer anastomotic leaks7,8 and can be 
hypothesized to result in better functional outcomes. Furthermore, a safer anastomosis 
could potentially provide justification for not using a diverting stoma.

Some studies have also suggested that better nerve preservation and close rectal dis-
section may contribute to better genitourinary function, less pelvic sepsis and greater 
awareness of pouch filling.9,10 The combined laparoscopic and transanal approach 
also allows the surgeon to complete the proctectomy without an additional incision 
for extraction.

Since the introduction of the transanal approach for total mesorectal excision for rectal 
cancer, its safety and functional outcome following surgery for rectal cancer has been 
reported.11–15 The safety of Ta-IPAA in UC patients was compared with transabdominal 
surgery in a recent report by de Buck van Overstraeten and colleagues, in which a lower 
complication rate and a comparable comprehensive complication index (CCI) following 
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the transanal approach was observed.16 In a quality of life operation such as IPAA, the 
functional outcomes are of paramount importance. However, long-term functional 
outcome data after the transanal approach to pouch surgery have not been reported 
previously. There has been some concern regarding the consequences of prolonged 
stretching of the anus on sphincter function. We undertook a multicentre prospective 
cohort study aiming to assess quality of life and function following Ta-IPAA compared 
to Abd-IPAA (conventional laparoscopic or open) in UC patients. 

Methods

Design and patients
A multicentre cohort study was undertaken in which consecutive UC patients under-
going IPAA performed between 2002 and 2017 at three tertiary care referral centres 
(Amsterdam UMC – Amsterdam; Humanitas Research Hospital – Milan; St. Mark’s 
Hospital – London) were prospectively followed up. Ta-IPAA has been routinely 
performed at the Amsterdam UMC, St. Mark’s Hospital London and at the Humanitas 
Hospital since 2015. Patients were followed up at 6 weeks, 3 months, 6 months and 1 
year time for pouch function and quality of life assessments at the outpatient clinic. 
The primary end point was pouch function-related quality of life as assessed by the 
previously validated CGQL (Cleveland global quality of life) score.17,18 The CGQL assesses 
three main functions: the quality of health, quality of life and energy level reported by 
patients. The score for each subsection is given out of 10 and the total is divided by 
30 to get a final score ranging between 1 and 0. The score has been validated in large 
cohorts of patients with pouches and has shown consistency and reproducibility.17–20

All patients with a functional pouch at 12 months (i.e., 12 months from closure of the 
ileostomy or 12 months from the time of surgery in modified two-stage or single-stage 
procedures) completed a self-administered questionnaire. The questionnaire included 
quality of life, quality of health and energy score assessment along with the assessment 
of individual components of bowel function.

One-year postoperative mean CGQL scores of the Ta-IPAA and Abd-IPAA groups were 
compared. In addition, the three separate components of the CGQL, incontinence rates 
and stool frequencies were compared among the two groups. Reporting of data adheres 
to the principles of reporting cohort studies as stated in the STROBE statement.21 The 
study was registered as an audit (not requiring formal approval of an Ethics Committee).

Variables
All postoperative complications were reported by means of the Clavien–Dindo classifi-
cation.22 Complications requiring surgical, endoscopic or radiological reintervention or 
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intensive care management (i.e., Clavien–Dindo III–IV) and complications causing death 
(Clavien–Dindo V) were considered a severe complication. A pouch leak was defined 
as computed tomographic (CT) or magnetic resonance imaging (MRI) evidence of a 
pelvic collection or visualization of an anastomotic defect during endoscopy or surgical 
re-exploration. Major incontinence was defined as at least one self-reported episode 
of incontinence during the 12-month follow-up period affecting normal daily routine. 
Pouch failure was defined by either excision of the pouch of creation of a permeant 
ileostomy for pouch dysfunction. A subgroup analysis was performed to compare the 
functional outcome between those who had a total mesorectal excision and those 
with a close rectal dissection. Genitourinary and sexual function were also assessed in 
a smaller subgroup using the International Erectile Function Score (IEFS-5)23 for males 
and Female Sexual Function Index (FSFI) for females.24

Surgical techniques
A restorative proctocolectomy with IPAA (RPC-IPAA) can be performed either as a single 
or a multistage procedure. Proctocolectomy followed by creation of the ileal pouch 
in a single procedure, without a diverting ileostomy, defines a single-stage RPC-IPAA. 
In a two-stage procedure, an end ileostomy was performed at the initial operation. A 
subtotal colectomy with an end ileostomy followed by a proctectomy with an IPAA 
and diverting ileostomy, closed at the third stage, comprises a three-stage procedure. 
A modified two-stage procedure omits the diverting ileostomy. All procedures were 
performed by experienced colorectal surgeons using the techniques described below.

Ta-IPAA
Patients were placed in the modified lithotomy position. Abdominal access was gained 
through a single port at the right iliac fossa either by detaching and closing the existing 
ileostomy (if a previous subtotal colectomy was performed) or through an incision at a 
site marked for the proposed stoma in a single-stage procedure. Transabdominally, the 
proximal part of the remaining rectum was dissected up to the peritoneal reflexion. In 
selected cases an additional 5-mm port was used at the left iliac fossa for retraction of 
the sigmoid colon. A second surgeon commenced the transanal part of the operation 
concurrently. First, exposure of the anus was achieved with a Lone Star retractor 
(Cooper Surgical). Thereafter, the Gelpoint Path Transanal Access Platform (Applied 
Medical)16 was inserted into the anus and a pneumorectum was created. A purse string 
was inserted to close the rectum 1 cm proximal to the proposed site of rectotomy. The 
distal rectum was then transected approximately 3 cm above the dentate line and the 
rectal dissection was continued cephalad until rendezvous. Both hook diathermy and 
ultrasonic energy devices were used depending on operator preference. The rectum 
was extracted either transanally or transabdominally through the single port at the 
stoma site.
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In the next phase, the J pouch was fashioned by delivering the ileum through the 
abdominal wound using linear staplers. A purse string suture was placed at the base of 
the pouch and tied around the central rod of the anvil of the circular stapler. A second 
purse string suture was placed and tied at the edge of the rectal cuff. The pouch was 
then approximated towards the rectal cuff, so that the anvil could be connected to the 
shaft of the stapler to create a single-stapled double purse string IPAA. Occasionally, 
stiches were placed transanally to reinforce the anastomosis.

Abd-IPAA
As previously described,25–27 for staged procedures a midline (or a Pfannenstiel incision 
in the case of proctectomy alone) was performed in open cases, while a standardized 
port insertion was used in laparoscopic procedures. After rectal dissection, a linear 
stapler was used to close the anorectal stump. The specimen was removed through 
the abdominal incision (Pfannenstiel in laparoscopic) and the pouch was created. After 
approximation of the pouch towards the rectal cuff, the circular stapler was fired to 
complete the double-stapled IPAA.

In laparoscopic restorative proctocolectomy, rectal dissection down to the pelvic floor 
was carried out laparoscopically. A Pfannenstiel incision was used for distal stapling of 
the rectum stump, specimen delivery and creation of the pouch. After re-establishing 
the pneumoperitoneum, a double-stapled IPAA was created laparoscopically.

Statistical analyses
Continuous non‐parametric data are presented as median and standard deviation, 
whereas nominal data are presented as percentage frequency of occurrence. The Mann–
Whitney U‐test was used to compare non‐parametric data. To compare proportions, 
Pearson’s chi‐squared test or Fisher’s exact test was used, as appropriate. A P value of 
< 0.05 was considered statistically significant.

Results

A total of 374 patients underwent IPAA for UC at the three centres in the study period. 
One hundred patients (mean age: 39.94 ± 12.75 years; range 16–67; male: 55%) had Ta-
IPAA and 274 patients (mean age: 38.23 ± 13.24 years; range 9–71; male: 55%) had Abd-
IPAA (Table 7.1). A defunctioning stoma was created at the time of pouch construction 
in 46 (46%) patients undergoing Ta-IPAA and in 130 (47%) patients undergoing Abd-
IPAA (P = 0.90). Most of the Ta-IPAA procedures were performed as modified two-stage 
procedures (53%). Stoma closure was performed on average between 5 and 6 months 
from the time of surgery in both groups.
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Short-term postoperative complications
Postoperative complication rates were comparable among the two groups (P = 0.22), 
and overall immediate postoperative complication rates were comparable for both 
cohorts (Ta-IPAA: 33% vs. Abd-IPAA: 41%; P = 0.2). In the Ta-IPAA cohort none had 
experienced a Clavien–Dindo IV complication compared with 2% in the Abd-IPAA cohort 
(P = 0.07). Although the anastomotic leak rate was higher in the Abd-IPAA group, this 
was not statistically significant (Ta-IPAA: 6% vs. Abd-IPAA: 13%; P = 0.09).

Long-term functional outcomes
CGQL scores for those with a functioning pouch for at least 12 months were available 
for 98 (98%) patients in the Ta-IPAA and 232 (85%) in the Abd-IPAA group. The mean 
CGQL (Fazio) scores for the two groups were similar (Abd-IPAA: 0.71 ± 0.14 vs. Ta-IPAA: 
0.75 ± 0.12; P = 0.11) (Figure 7.1). Analysis of the scores for separate items in the CGQL 

Table 7.1. Patient characteristics, surgical technique, short term and long-term outcome following 
IPAA

Characteristics Abd-IPAA (n = 274) TaIPAA (n = 100) P value

Age, year, mean ± SD (Range) 39.23 ± 13.24 (9–71) 38.73 ± 12.78 (16–67) 0.74
Female, % (n) 45% (122) 45% (45) 1.00
Surgical details
Surgery technique, % (n) < 0.0001

1 stage 21% (57) 1% (1)
2 stage 18% (49) 11% (11)
Modified 2 stage 32% (87) 54% (54)
3 stage 30% (81) 34% (34)

Post-operative complication, % (n) 41% (111) 33% (33) 0.22
None 59% (163) 67% (67)
Clavien Dindo I 9% (25) 7% (7)
Clavien Dindo II 7% (19) 11% (11)
Clavien Dindo III 23% (62) 15% (15)
Clavien Dindo IV 2% (5) -

Anastomotic leakage 13% (35) 6% (6) 0.09
Pouch failure at 12 months, % (n) 3% (7) 1% (1) 0.85
Pouch complication at 4 years follow-up, % (n) 35% (95) 25% (25) 0.10
Time to stoma closure, months, mean ± SD 5.83 ± 6.93 5.35 ± 3.51 0.64
Stool frequency Abd-IPAA (n = 239) TaIPAA (n = 96)
Stool frequency at 12 months, % (n) 1.00

< 10/24 h 79% (188) 78% (75)
> 10/24 h 21% (51) 22% (21)

Major incontinence Abd-IPAA (n = 264) TaIPAA (n = 100)
Major Incontinence at 12 months, % (n) 26% (69) 27% (27) 0.89

Functional questionnaires Abd-IPAA (n = 232) TaIPAA (n = 98)
CGQoL 12 months 0.71 ± 0.14 0.75 ± 0.11 0.11
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revealed a significantly better quality of health and energy level in the transanal group 
(quality of health: 7.30 ± 1.53 vs. 7.73 ± 1.19, P = 0.04; energy level: 6.68 ± 1.74 vs. 7.17 
± 1.54, P = 0.03) (Figure 7.2). After excluding IPAAs with leaks, the CGQL did not differ 
between the two groups (Ta-IPAA:0.75 ± 0.11 vs. Abd-IPAA: 0.72 ± 0.15; P = 0.21) and 
all three individual components were also comparable (Figures 7.1 and 7.2). The 24-h 
stool frequency values among the two groups were also comparable with 78% and 
79% having a stool frequency of less than 10 in Ta-IPAA and Abd-IPAA, respectively (P = 
0.77) (Figure 7.3). Patients reporting at least one episode of major incontinence during 
the 12-month period were also comparable between the two groups (Ta-IPAA: 27% vs. 
Abd-IPAA: 26%; P = 0.8) (Figure 7.4). Pouch failure rates at 12 months were comparable 
for the two groups (1% vs. 3%; P = 0.85) (Figure 7.5).

Total mesorectal excision vs. close rectal dissection
The overall CGQL score was comparable in the total mesorectal excision (TME) and 
close rectal dissection (CRD) subgroups (P = 0.14). Stool frequency rates and major 
incontinence rates also did not show a significant difference (Table 7.2). However, a 
higher stool frequency rate (> 10/24 h) was reported in the CRD group (15% vs. 27%).

Postoperative sexual function
Subgroup analysis included 13 males from each cohort, 16 females from the transab-
dominal group and five patients from the transanal group. The median IEFS-5 for 
Abd-IPAA was 20.84 (SD 3) and for Ta-IPAA was 19.69 (SD 6.7). Women in the Abd-IPAA 
group reported a median FSFI of 17.12 (SD 10) compared with 18.86 (SD 8.7) for the 
Ta-IPAA group (Figure 7.6).

Figure 7.1. Comparison of overall CGQL [a] including anastomotic leaks and [b] excluding anasto-
motic leaks. 

 

 
 
a) 

 
b) 
 
 
 
 

 
 
 

a b



Pouch function after transanal approach | 137   

7

Figure 7.2. Comparison of individual components of the CGQL [a] including anastomotic leaks and 
[b] excluding anastomotic leaks. 
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Figure 7.3. Comparison of 24-h stool frequency rates. 
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Figure 7.4. Comparison of major incontinence rates. 

 
 
 

 
 
 
 

Figure 7.5. Comparison of pouch survival rates between Ta-IPAA and Abd-IPAA. 

 
 
 
 

 
 
 

Figure 7.6. Comparioson of [a] International Erectile Function Score-5 (IEFS-5) and [b] Female Sexual 
Function Index (FSFI). 
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Discussion

To date, this is the first study evaluating the long-term outcomes of Ta-IPAA vs. Abd-
IPAA in restorative proctocolectomy. Our results showed that Ta-IPAA is associated with 
comparable quality of life and improved quality of health and energy level compared 
to Abd-IPAA. Furthermore, a significantly lower severe complication rate and a non-
significant lower anastomotic leak rate were found with the transanal approach.

De Buck van Overstraeten and colleagues have shown that the odds of a short-term 
postoperative complication is 0.52 times lower in Ta-IPAA for UC compared to the 
transabdominal approach.28 They also reported an insignificant yet favourable difference 
in anastomotic leak rates with the transanal approach. Anastomotic leaks are known 
to result in poor functional outcome. Therefore, an additional analysis was carried out 
comparing CGQL scores excluding confirmed anastomotic leaks in the two cohorts. 
In the comparison of quality of life excluding leaks, mean CGQL scores remained 
comparable. The quality of life and quality of energy scores, which were significantly 
different in the original cohort (leaks included), were also comparable after correction 
for leaks.

An argument against use of the transanal approach is presumed sphincter damage 
due to insertion of the transanal port. The rates of reported incontinence in both 
cohorts are comparable in the current study, indicating that there is no increased risk 
of incontinence. The apparently high rates of 26% and 27% relate to those who have 
experienced at least one major episode of major incontinence during the period of 12 
months. However, individual figures need to be interpreted with care because these 
are patient-reported data and are subjective assessments.

The CGQL score has been validated against previously used quality of life scores 
such as SF36.17 Fazio and colleagues validated the questionnaire amongst a cohort 
of patients who underwent IPAA for colitis with conventional laparoscopic and open 
surgery, and reported a strong correlation with existing tools.29 The CGQL score has 

Table 7.2. Comparison of quality of life function between close rectal dissection and total mesorectal 
excision in Ta-IPAA

TME CRD P value

Stool frequency at 12 months, % (n) N = 40 N = 56
< 10 stools/ 24 hours 85% (34) 73% (41)
> 10 stools/ 24 hours 15% (6) 27% (15) 0.21

Major incontinence N = 41 N = 59
Episode of major incontinence/ 12 months 5% (2) 8%(5) 0.25

Quality of life N = 41 N = 57
CGQL score 0.77 ± 0.12 0.73 ± 0.11
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the advantage of being simple and easy to administer while assessing quality of life 
comprehensively.19,30 Although less sensitive than more complex questionnaires, the 
authors felt it was appropriate for the assessment of a large population with a longer 
follow-up. The CGQL scores reported by Fazio and colleagues in a larger cohort are 
comparable to those reported by the cohorts in the current study.19 Although Fazio and 
colleagues observed that CGQL scores improved after the first 2 years from surgery, 
there is evidence to suggest that pouch function at 1 year accurately represents long-
term outcome.31 By comparing transanal and transabdominal IPAA performed at the 
same centres we aimed to eliminate any biases due to postoperative management and 
social demographics. Both laparoscopic and open IPAA were grouped as Abd-IPAA as 
there is compelling evidence to suggest that the long-term and short-term outcomes 
from open, hand-assisted and total laparoscopic procedures are comparable.26,32 This 
is probably because an abdominal incision is required for specimen retrieval.

Stool frequency has been shown to be a significant contributor to quality of life after 
pouch surgery. A frequency of 10 or more bowel movements per 24 h is considered 
to have a significant influence on quality of life.33 In this cohort both groups showed 
similar percentages of patients having a stool frequency of more than 10, in line with 
the comparable CGQL scores.

In subgroup analysis, no difference in quality of life outcome was noted between the 
TME and CRD groups. The non-significant increased stool frequency in the CRD group 
is of interest because reduced pelvic space for the pouch in CRD has been a concern. 
However, a cohort with a larger number of patients is required to draw a conclusion 
in this regard. Data on postoperative sexual function were available for only a small 
subgroup. The comparison did not show a difference between the abdominal or 
transanal approach. Although the numbers are not adequate to draw a conclusion, 
the absence of a significant difference suggests that the transanal approach does not 
more seriously affect the pelvic nerves. Similar comparable results have been reported 
by authors comparing transanal with transabdomoinal surgery for rectal cancer.34,35

Transanal surgery has gained in popularity since the latter part of the last decade for 
both rectal cancer and benign disease. Transanal resection of the rectum has now 
been established as a successful procedure and in some situations has been shown 
to have better outcomes to its comparators.7,16,36 The application of this technique in 
inflammatory bowel disease was limited to enthusiasts and thus robust long-term 
functional and outcome data are limited. Unlike in cancer surgery specimen quality is 
not a performance indicator in proctectomy for colitis allowing for close rectal dissection 
or intra-mesorectal dissection. This reduces the risk of pelvic nerve and urethral injury 
that is highlighted by opponents of the transanal technique in cancer surgery.
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A major limitation of this study is the difference in time periods of the two cohorts. 
Assessment of the Abd-IPAA cohort started before the Ta-IPAA cohort for obvious 
yet inevitable reasons. The surgical approach with regard to diversion of the IPAA, 
preoperative medication and techniques may have undergone change during the 
period along with other unmeasured or unknown confounding factors. However, 
because all patients selected for Ta-IPAA after it became the standard procedure were 
included in the assessment a possible selection bias is avoided. We have also compared 
pouch function and failure rates at 12 months for both cohorts to eliminate a bias from 
longer follow-up times. These results may not be able to be generalized because all 
procedures were performed at tertiary care centres by experts in the transanal approach. 
Conversely, this fact eliminates the learning curve effect on the transanal procedure 
during the initial phase and evidence is emerging to suggest that the safety and short-
term outcomes are not affected by technical variation amongst experts.37

This study has shown that the transanal approach to pouch surgery provides equivalent 
quality of life and functional results to the abdominal approach for ileoanal pouch 
surgery.
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Abstract

Background and aims: Endo-sponge (Braun Medical) assisted early surgical closure 
(ESC) is an effective treatment to control pelvic sepsis after ileal pouch-anal anastomosis 
(IPAA) leakage, and became standard treatment in our centre from 2010 onwards. The 
aim of this cohort study was to assess the long-term pouch function of ulcerative colitis 
(UC) patients treated with ESC or conventional management (CM) for anastomotic 
leakage after IPAA.

Methods: Consecutive patients who underwent an IPAA for UC between 2002 and 
2017 were included. Patients treated with ESC (2010–2017) or CM (2002–2009) for 
anastomotic leakage were compared with control patients without anastomotic leakage 
of the corresponding time period. Main endpoints were long-term pouch function on 
a 3-point scale and pouch failure, as measured with the validated pouch dysfunction 
score questionnaire.

Results: Some 280 of 334 patients (84%) returned the pouch dysfunction questionnaire, 
of whom 18 were treated with ESC and 22 with CM for anastomotic leakage. Control 
cohorts included 133 (2010–2017) and 107 patients (2002–2009). Between ESC-treated 
patients and control patients, pouch function (P = 0.647) and pouch failure rates (0/18 
versus 5/133, P > 0.99) were similar. CM resulted in worse pouch function (P = 0.016) and 
a higher pouch failure rate (5/22 versus 5/107, P = 0.013) compared with control patients.

Conclusions: ESC, in contrast to CM, for IPAA leakage in UC patients is associated with 
preservation of pouch function and preclusion of pouch failure, probably due to early 
and effective treatment of pelvic sepsis.
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Introduction

Despite improvements of medical treatment strategies, a colectomy is still required 
in up to 20% of ulcerative colitis (UC) patients.1,2 For these patients, restorative proc-
tocolectomy with ileal pouch-anal anastomosis (IPAA) is the treatment of choice. 
Anastomotic leakage occurs in up to 15% of these patients.3–5 Inadequately managed 
pelvic sepsis considerably affects long-term pouch function, due to postponement of 
stoma reversal, pouch fistulas, and pouch fibrosis, all of which are associated with pouch 
failure. Consequently, anastomotic leakage is the main cause of pouch failure (31%).5–7

The conventional management (CM) of anastomotic leakage entails a passive approach 
by diversion with ileostomy and occasional drainage of the presacral abscess cavity. 
Subsequently, a wait-and-see approach is adopted. However, the healing process 
can take up to months, possibly affecting functional outcomes.8 Aiming at a quick 
and efficient control of pelvic sepsis, active management of anastomotic leakage by 
Endo-sponge (Braun Medical, Melsungen, Germany) assisted early surgical closure 
(ESC) was implemented in our centre in 2010. ESC entails a short course of transanally 
inserted Endo-sponge (Braun Medical) therapy to clean the presacral cavity and to 
facilitate early surgical closure of the anastomotic defect.9 The short-term results of this 
approach were very promising, revealing a 100% successful closure rate after a median 
of 7 weeks compared with 52% at 6 months after CM without significant differences 
in direct medical costs.10

Thus far, long-term results of ESC have not been reported. It is expected that the active 
ESC strategy, in contrast to the passive CM approach, preserves long-term pouch 
function due to effective control of pelvic sepsis. The aim of this study was to compare 
the long-term pouch function and pouch failure rate after ESC versus CM in UC patients 
with anastomotic leakage after IPAA. 

Material and methods

Design and patients
Consecutive patients who underwent IPAA in the Amsterdam UMC between January 
2002 and October 2017 were prospectively maintained in the institutional IPAA database. 
Anastomotic leakage was confirmed either by radiological imaging or during surgical 
exploration within 90 days following IPAA surgery.11 From January 2010 onwards, 
patients with an anastomotic leakage after IPAA were managed with ESC. Patients 
treated with CM for anastomotic leakage between January 2002 and December 2009 
were retrospectively identified. Adult UC and inflammatory bowel disease unclassified 
(IBDU) patients who underwent IPAA were screened for eligibility. Exclusion criteria 
were: patients with an indication for IPAA due to familial adenomatous polyposis (FAP), 
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Crohn’s disease, or colorectal cancer, postoperative diagnosis of Crohn’s disease in the 
pouch, redo-pouch surgery only in the study period, anastomotic leakage detected 
later than 3 months after IPAA surgery, leakage treatment strategies not in accordance 
with the ESC or CM principles, a functioning IPAA of less than 1 year, cognitive inability 
to reply to the questionnaire, deceased during follow-up, and non-responders to the 
questionnaire. This study was waived from review of the medical ethics boards on 
March 9, 2016, since the prospective data collection, as well as the questionnaire, did 
not interfere with the psychological integrity of the patients. Reporting of the data 
adheres to the STROBE Statement.12 All participants provided written informed consent.

Procedures

Ileal pouch-anal anastomosis
The IPAA was created during initial proctocolectomy, or at the time of completion 
proctectomy. The IPAA was not routinely defunctioned. Patients had an intraluminal 
pouch drain decompressing the pouch, which was removed the sixth day after surgery. 
Anastomotic leakage was diagnosed with C-reactive protein (CRP) levels at day 4 and 
7 after pouch creation and with contrast enhanced CT imaging for any suspicion of a 
leak (see flowchart, Figure 8.1a and b). Patients who developed anastomotic leakage 
underwent immediate pouch defunctioning if not done primarily. During the study 
period, the laparoscopic approach, as the modified two-stage procedure, became 
standard of care (stage 1: subtotal colectomy with end-ileostomy in order to improve 
clinical condition before restorative surgery, e.g., by discontinuing medication and 
optimising nutrition status, and stage 2: completion proctectomy with IPAA without 
diverting ileostomy).

Endo-sponge (Braun Medical) assisted early surgical closure
ESC has been described previously.9,10 In short; in addition to the diversion, an Endo-
sponge (Braun Medical) was inserted endoscopically and exchanged under light 
sedation every 3 to 4 days at the endoscopy room. Admission was not required for 
Endo-sponge (Braun Medical) therapy. After discharge, outpatient appointments 
were made to change the Endo-sponge (Braun Medical). When the cavity was clean 
without significant proximal pouch retraction, transanal suture closure was performed 
under general anaesthesia in a short hospital admittance. Anastomotic integrity 
was assessed endoscopically 2 weeks after surgical closure. Subsequently, CT with 
intraluminal contrast was used to exclude presacral fluid collections. If closure failed, 
ESC was repeated.
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Conventional management
CM of IPAA leakage consisted of diversion combined with transabdominal, transgluteal, 
or transanal drainage of the presacral abscess cavity. A wait-and-see policy was adopted 
and progress of anastomotic healing was regularly checked by either contrast enema 
X-ray or endoscopy. Removal of the drain and reversal of the ileostomy was planned 
when complete healing was confirmed.

Figure 8.1. a] Postoperative management algorithm of early detection of anastomotic leakage in the 
diverted pouch. b] Postoperative management algorithm of early detection of anastomotic leakage 
in the non-diverted pouch. 
CRP, C-reactive protein; CT, computed tomography. *Pouch drain is removed at Day 6.
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Outcomes
The primary outcome was pouch function which was measured with the validated 
pouch dysfunction questionnaire (Figure 8.2).13 Eligible patients were sent an invitation 
to participate in the study, together with information on the study and the question-
naire. Patients who did not initially respond, were contacted by telephone to encour-
age return of the questionnaire. Pouch function contained three categories: ‘none to 
minor’ dysfunction, ‘some to major’ dysfunction, and ‘pouch failure’. Pouch failure was 
defined as the requirement of a permanent stoma with or without pouch excision. 
Patients were asked if they had a stoma. If not, the questionnaire assessed incomplete 
emptying, number of bowel movement/24 h, major incontinence, use of anti-diarrhoeal 
medication, and urgency, as these factors have a significant impact on quality of life 
(QoL) (score of 0 to 7.5 points). Based on the derived scores, patients were categorised 
into: ‘none to minor’ dysfunction (0–<2.5 points), ‘some to major’ dysfunction (≥ 2.5 
points), or pouch failure.

Additionally, in supplementary analysis of this study, the reliability of the pouch 
dysfunction questionnaire was investigated. Therefore, along with the questionnaire, 
patients were also asked to report the impact of pouch dysfunction on QoL on a 4-point 
scale (none, minor, some, or major impact on QoL).

Secondary outcomes were pouch failure, treatment-specific details, and short-term 
results of ESC and CM. Treatment specific details included type of CM drainage, the 
number of Endo-sponge (Braun Medical) changes (during and after discharge), the 

Figure 8.2. Pouch dysfunction score. 
0 points was classified as no symptoms which does not interfere with QoL and was scored as pouch 
dysfunction; > 0 & < 2.5 points was classified as mild symptoms which does not interfere with QoL and 
was scored as minor pouch dysfunction; 2.5 points was classified as moderate to severe symptoms which 
interfare with QoL and was scored as some to major pouch dysfunction.
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number of Endosponges (Braun Medical) used, and duration of Endo-sponge (Braun 
Medical) treatment. Short-term results were time from IPAA to anastomotic leakage 
diagnosis, time from diagnosis to starting treatment, anastomotic closure at 6 months 
(chronic pelvic sepsis), time from diagnosis to observed closure on imaging, complica-
tions of anastomotic leakage treatment within 90 days, and time to ileostomy reversal.

Statistical analysis
Descriptive data were reported as mean ± standard deviation (SD) or median with 
interquartile range (IQR) according to the distribution. Normally distributed numerical 
data were analysed with unpaired t test for two subgroups or one-way analysis of 
variance (ANOVA) for three subgroups. Not normally distributed numerical data were 
analysed with the Mann–Whitney U test for two subgroups or Kruskal-Wallis for three 
subgroups. Categorical data were analysed with the chi-square or Fisher’s exact test, 
as appropriate. The functional outcomes of the ESC treated patients were compared 
with control patients without anastomotic leakage within the same study period 
(2010–2017). CM treated patients were compared with control patients within the 
same study period (2002–2009). Pouch function was assessed with the chi-square 
test for trend. Pouch failure over time was analysed using Kaplan-Meier analysis and 
compared with log-rank test.

To test the relation between the pouch dysfunction score and QoL, derived from 
the pouch dysfunction score (0–7.5), using one-way ANOVA and unpaired t-test as 
appropriate; P < 0.05 was considered statistically significant. For statistical analyses, 
SPSS Statistics, version 24 (IBM Corp., Armonk, New York, USA) was used.

Results

Patients
Some 334 patients out of 493 patients who underwent IPAA surgery between January 
2002 and October 2017 were eligible. The main exclusion criterion was FAP (n = 108, 
Supplementary Figure S8.1). Of the eligible patients, 280 returned the pouch dysfunction 
questionnaire (84% response rate). Two of the 54 patients who did not return the 
questionnaire had anastomotic leakage after IPAA, both treated conventionally before 
2010. Baseline characteristics between responders and the non-responders were not 
significantly different (Supplementary Table S8.1).

The mean age of the 280 included patients was 38 years (SD 13) and 53% were male. 
Forty patients (14%) had anastomotic leakage after IPAA. Eighteen were treated with ESC 
(2010–2017) and 22 patients with CM (2002–2009). The corresponding control cohorts 
included 133 patients (2010–2017) and 107 patients (2002–2009). In 70 IPAA patients 
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(25%) a primary diverting ileostomy was constructed during IPAA surgery. At baseline, 
patients treated with ESC compared with CM, were more often operated according to 
the modified two-stage and less often received immunosuppressive medication within 
3 months before surgery (Table 8.1). When comparing baseline characteristics of ESC 
and CM patients with the corresponding control patients of the same time period, no 
difference in baseline characteristics or treatment characteristics remained (Table 8.1).

Long-term pouch function and failure
The overall median time of follow-up was 8 years (IQR 4–12). Median follow-up time was 
significantly shorter after ESC compared with CM (4 years (IQR 3–6) and 13 years (IQR 
10–15), P < 0.001). When comparing both treatment strategies with the corresponding 
control groups, the follow-up time was similar (ESC 4 years (IQR 3–6) versus control 
(2010–2017) 4 years (IQR 2–6, P = 0.664) and (CM 13 years (IQR 10–15) versus control 
(2002–2009) 12 years (IQR 10–14), P = 0.673). Overall, 175 patients (62.5%) had ‘none to 
minor’ pouch dysfunction, 90 patients (32.1%) had ‘some to major’ pouch dysfunction, 
and 15 patients (5.4%) had pouch failure. Long-term pouch function is shown in Figure 
3. When comparing the 18 ESC-treated patients with 133 controls, no difference in 
pouch function could be observed (P = 0.647). In contrast, the 22 CM-treated patients 
had significantly worse pouch function compared with the 107 controls (P = 0.016). 
Regarding pouch failure, no difference was observed between ESC-treated patients and 
control patients (0/18, 0.0% versus 5/133, 3.8%, P > 0.99), whereas CM-treated patients 
had a significant higher pouch failure rate compared with controls (5/22, 22.7% versus 
5/107, 4.7%, P = 0.013). This significant association of pouch failure with CM compared 
with controls remained after Kaplan-Meier analysis (pouch preservation of 81% versus 
96%, P = 0.009, respectively Figure 8.4).

Figure 8.3. Long-term pouch function.  
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Secondary outcomes
Treatment details and short-term results are shown in Table 8.2. Time to diagnosis and 
time to starting treatment were comparable between ESC- and CM-treated patients. 
All anastomoses after ESC were successfully closed at 6 months (Figure 8.5). One ESC-
treated patient required a second course of ESC due to a failed anastomotic closure, as 
demonstrated on the 2 week post-ESC endoscopy. In comparison with CM, ESC resulted 
in significantly more anastomotic closures in a shorter period of time: 100% closure 
after a median of 30 days versus 67% closure after a median of 76 days. Treatment-
related complications occurred in two patients, both treated with CM by transgluteal 
drainage. In one patient, a recurrent abscess developed 6 months after initial drain 
placement. The other patient developed a fistula in the former drain tract, which 
remained symptomatic for 2 years. Median time to stoma reversal was 4 months in both 
the ESC (IQR 3–6) and the CM group (IQR 3–13). This was for both treatment strategies 
(significantly) later compared with the corresponding control patients (2010–2017, n = 
27 and 2002–2009, n = 38) who received a defunctioning ileostomy at IPAA surgery in 
the absence of anastomotic leakage (both control groups median 3 months (IQR 2–4), 
control versus ESC; P = 0.052 and control versus CM; P = 0.018).

Figure 8.4. Pouch failure over time.  
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Table 8.2. Treatment details

CM
n = 22

ESC
n = 18 P value

Treatment specific details
Transabdominal drain, n
Transgluteal drain, n
Transanal drain, n

14
4
4

No Endo-sponge® changes p.p. mean SD 2.7 (1.4)
No Endo-sponge® changes after discharge, n % 23 / 48 (47.9%)
No Endo-sponge® used p.p. mean SD 3.2 (1.7)
Time Endo-sponge® treatment (days) median IQR 11 (5–15)
Complications of anastomotic leakage treatment, n % 2 (9.1 %) 0 (0.0%) n/a
Time to diagnosis (days) median IQR 8 (6–17) 9 (7–13) 0.87
Anastomotic closure at 6 months, n % 14 (66.7 %)a 18 (100.0%) 0.01
Time till anastomotic closure (days) median IQR 76 (49–339)b 30 (17–40) < 0.001
Time to stoma reversal (months), median IQR 4 (3-13)b 4 (3-6) 0.43

CM, conventional management; ESC, Endo-sponge [Braun Medical] assisted early surgical closure; p.p., per 
patient; SD, standard deviation; IQR, interquartile range; n/a, not applicable. a One patient in the CM group 
was excluded from this analysis, as leakage follow-up was stopped after 3 months since an end-ileostomy 
was created due to pouch failure. At last check-up for leakage at 3 months, leakage still persisted. b Three 
patients in the CM group were excluded from this analysis since leakage follow-up was stopped after a per-
sistent stoma was created. The same three patients were excluded from the time to stoma reversal analysis, 
as the stoma was never reversed due to persistent leakage problems. Time to starting treatment [days] was 
comparable between CM and ESC, as treatment started in all patients within 24 h after diagnosis.

Figure 8.5. Endo-sponge [Braun Medical] assisted early surgical closure. 
Day 0: anastomotic leakage. Day 3: after first Endo-sponge change. Day 14: after surgical closure.
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Discussion

For the treatment of anastomotic leakage after IPAA surgery in UC patients, ESC is 
associated with the preservation of pouch function and the pouch, whereas CM is 
associated with significantly worse pouch function and a higher pouch failure rate 
compared with controls. Moreover, ESC preserves pouch function despite anastomotic 
leakage. The present study is the first report on long-term outcomes of ESC treatment 
for anastomotic leakage after IPAA.

Anastomotic leakage is the main cause of pouch dysfunction and pouch failure 
(33%).15–19 The impact is probably even bigger, as silent chronic leaks are responsible 
for one-third of therapy-refractory chronic pouchitis.20 A pro-active treatment strategy 
of anastomotic leakage using ESC, resulted in a quicker restoration of the anastomotic 
integrity in all patients. In contrast, after the passive CM approach, one-third of the 
leaks persisted. Time to diagnosis and time to starting treatment were similar between 
ESC- and CM-treated patients. Consequently, the effectiveness of the ESC strategy in 
controlling pelvic sepsis in the short-term is presumably the basis of the improved 
pouch function in the long-term. Following these study results, it remains unknown 
which factor resulted in the preservation of pouch function (e.g., Endo-sponge (Braun 
Medical) or early surgical closure). However the whole strategy, in which Endo-sponge 
(Braun Medical) therapy facilitates early surgical closure, seems promising as it reduces 
time of pelvic sepsis. Therefore, this strategy should become standard care for the 
treatment of anastomotic leakage.

To increase the results of ESC in daily clinical practice, early diagnosis of the anastomotic 
leakage is essential. Late initiation (> 3–6 weeks) of ESC is less successful, because the 
chronic sepsis may have already affected the pouch compliance, causing retraction 
of anastomotic edges precluding surgical closure. As such, a strict postoperative 
algorithm to monitor the integrity of the anastomosis has been designed using the 
negative predictive value of CRP (see flowchart, Figure 8.1a and b).21 Although literature 
is conflicting,22 most studies point towards the direction that it safe to omit pouch 
diversion (modified two-stage).23–26 The 14% leak rate in this study represents the total 
leak rate and not the generally used 30 days and in-hospital leak rates in diverted 
pouches. These rates should not be compared with each other, since a considerable 
percentage of leaks are diagnosed late and are not included in the reported leak rate. 
According to literature looking at leaks rates at 1 year after IPAA surgery, the number 
is between 15% and 20%.3,4,27 Therefore, leak rates depend on the time frame chosen 
to report outcomes, explaining the discrepancy between studies. These study results, 
following the early diagnosis of the leaks using CRP, CT scanning, and pouchoscopy 
(Figure 8.1b of the manuscript) in combination with the ‘back-up plan’ ESC, support 
the policy to primarily refrain from diverting ileostomies, as the pelvic sepsis can be 
controlled in a timely manner.
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The limitations of this study include the small number of patients with anastomotic 
leakage. Nevertheless, the differences in pouch function and failure between ESC and 
CM cannot be ignored. Furthermore, the intuitive logic of improved long-term results 
based on improved leakage control may also be a prominent factor advocating for 
ESC. The inevitable difference in time period between ESC and CM limits the study, as 
with time the approach concerning diversion of the IPAA, preoperative medication, 
and laparoscopy changed. Additionally, likely unknown or unmeasured confounders 
changed over time. It would be inappropriate to build a multivariable model because 
of the small leakage numbers. Therefore, it was decided to not directly compare 
ESC with CM. Instead, we analysed the results of both strategies in comparison with 
the control patients of the same study period. Between both strategies and their 
controls, none of these baseline differences occurred any more. However, since the 
ESC and the corresponding controls had a shorter follow-up time compared with CM 
and the corresponding control group, the pouch failure rates in these groups might 
be underestimated. Yet, it is questionable if a longer follow-up would also lead to a 
significant increase of pouch failures, as a persistent leak seems prevented with ESC. 
Furthermore, the analyses seems justified, as the pouch failure rates of both control 
groups were comparable. Moreover, the significant association of CM with pouch failure 
also remained after the Kaplan-Meier analyses for 7 years (i.e., the maximum follow-up 
of the ESC and corresponding control group). As treatment allocation for pouch leakage 
(ESC or CM) was only dependent on time (standard treatment before or after 2010), it 
is unlikely that selection bias has occurred. The generalisability of the results is limited, 
as it is a single-centre study. Inversely, as ESC was only performed in an expert centre, 
the influence of a learning curve on the results is restricted.

The response rate to the questionnaire was greater than 80% to the validated question-
naire, without baseline differences between non-responders and responders, ensuring a 
high external validity. Furthermore, the reliability of the novel pouch dysfunction ques-
tionnaire has been endorsed.13 Pouch dysfunction is a key patient-reported outcome. 
Following the supplementary analyses, the pouch dysfunction score is highly associ-
ated with the patient-reported dysfunction on QoL (i.e., a higher pouch dysfunction 
score represents an increased patient-reported impact on QoL, Supplementary Table 
S8.2). However, ‘some’ negative impact on QoL could not be distinguished from ‘major’ 
negative impact on QoL. This was also seen in the validation study. Likely, this group 
was underpowered, since only 21 (8%) patients reported a major negative impact on 
QoL due to pouch dysfunction symptoms. It is postulated that the majority of patients 
with such severe dysfunction actually already had pouch failure.

In conclusion, in contrast to CM, the ESC approach is associated with the preservation 
of pouch function and preclusion of pouch failure. This observation is likely related to 
the quick resolution of anastomotic leakage, precluding chronic pelvic sepsis.
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Supplementary Table S8.1. Baseline patient and treatment characteristics questionnaire responders 
and non-responders

Total
n = 334

Responders Non-responders

P valuen = 280 84% n = 54 16%

Gender (M) 148 52.9% 31 57.4% 0.737
Age at IPAA surgery Mean (SD) 38 (13) 31 (11) 0.193
Diagnose UC 255 91.1% 47 87.0% 0.580

IBDU 25 8.9% 7 13.0%
ASA score 1 67 24.0% 16 29.6% 0.655

2 201 72.0% 36 66.7%
3 11 4.0% 2 3.7%

BMI Mean (SD) 24 (4) 24 (5) 0.672
Smoking Yes 32 11.4% 6 11.1% 0.785

No 217 77.5% 42 77.8%
Previously 27 9.6% 4 7.4%
Unknown 4 1.4% 2 3.7%

Preoperative medication None 170 65.0% 27 50.0% 0.380
Steroid 34 13.0% 9 16.6%
Azathioprine 49 18.8% 15 27.8%
Biologicals 11 4.2% 3 5.6%

Time functioning IPAA, years Mean (SD) 8 (4) 9 (4) 0.677
IPAA stages 1-stage 63 22.5% 9 16.7% 0.419

2-stage 39 13.9% 11 20.4%
Modified 2-stage 148 52.9% 27 50.0%
3-stage 30 10.7% 7 12.9%

J-pouch design 270 96.4% 54 100.0% 0.693
Primary diversion 70 25.0% 19 35.2% 0.222
Postoperative complica-
tions (CD ≤ 3)*

None
CD 1-2
CD 3-4

152
52
74

55.0%
18.6%
26.4%

30
14
10

53.6%
25.9%
15.5%

0.460

Type Conventional
ESC
Control

22
18

240

7.9%
6.4%

85.7%

2
0

52

3.7%
0%

96.3%

0.081

* All complications within 30 days of surgery or during first admission were reported by means of the 
Clavien-Dindo classification, a complication ≥ 3 was considered a severe complication (re-intervention, 
Intensive Care management, or causing death).1 All anastomotic leaks, intra-abdominal abscesses and 
deep wound infections were reported as surgical site infections.2
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Supplementary Figure S8.1. In- and exclusion flowchart. 
IPAA, ileal pouch-anal anastomosis; FAP, familial adenomatous polyposis; CD, Crohn’s disease; UC, ulcerative 
colitis; ESC, Endo-Sponge assisted early surgical closure; CM, conventional management.

Supplementary Table S8.2. Reliability of pouch dysfunction questionnaire: Differences between the 
reported impact of pouch dysfunction on QoL and PDS. Additional to the questionnaire, patients 
were also asked how the pouch function impacted their QoL. Fifty-five patients reported no -, 96 
mild -, 77 some - and 21 major negative affect on QoL.

Impact of pouch dysfunction on QoL n
Pouch dysfunction score (0–7.5) 

Mean (SD) P value

No negative affect on QoL 55 0.75 (0.96) < 0.001*
Mild negative affect on QoL^ 96 1.44 (1.28)
Some negative affect on QoL# 77 2.40 (1.65)
Major negative affect on QoLǂ 21 3.81 (1.82)

* One-way anova, overall difference P < 0.001
^ T-test, no vs. mild, P = 0.042
# T-test, mild vs. some, P = 0.007
ǂ T-test, some vs. major, P = 0.571
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Abstract

Background and aims: Proctitis after subtotal colectomy with ileostomy for ulcerative 
colitis (UC) is common, but its impact on short- and long-term outcome after pouch 
surgery is unknown. The aim of this study was to determine the incidence of proctitis 
after subtotal colectomy and its impact on postoperative morbidity and pouchitis. 

Methods: The distal margin of the rectal stump of all consecutive patients undergoing 
completion proctectomy and pouch procedure for UC, between 1999 and 2017, was 
revised and scored for active inflammation according to the validated Geboes score, 
and for diversion proctitis. Pathological findings were correlated to complications after 
pouch surgery and pouchitis (including therapy-refractory) using multivariate analyses. 

Results: Out of 204 included patients, 167 (82%) had active inflammation in the rectal 
stump and diversion colitis was found in 170 specimens (83%). Overall postoperative 
complications and anastomotic leakage rates were not significantly different between 
patients with and without active inflammation in the rectal stump (34.7% vs. 32.4%, 
P = 0.79, and 10.2% vs. 5.4%, P = 0.54, respectively). Active inflammation of the rectal 
stump was significantly associated with the development of pouchitis (54.3% vs. 25.5%, 
plog = 0.02), as well as with therapy refractory pouchitis (14% vs. 0%, plog = 0.05). 
Following multivariate analysis, active inflammation was an independent predictor for 
the development of pouchitis. Diversion proctitis showed no association with these 
outcome parameters. 

Conclusions: Active inflammation in the rectal stump after subtotal colectomy occurs 
in 80% of UC patients and is a predictor for the development of pouchitis and therapy-
refractory pouchitis.



Rectal stump inflammation in UC | 167   

9

Introduction

Despite improvements in medical treatment strategies, a colectomy is still required in 
up to 20% of ulcerative colitis (UC) patients.1,2 For these patients, subtotal colectomy 
with ileostomy, followed by completion proctectomy and reconstruction with ileal 
pouch-anal anastomosis (IPAA), is the treatment of choice.3 In the era of extensive 
treatment with biologics, it is preferred to perform the IPAA some months after the 
subtotal colectomy (modified two- and three-stage IPAA) to enable patients to recover 
and wean off drugs.4,5 Proctitis in the rectal stump after subtotal colectomy is common. 
It is unclear how often proctitis occurs, what the origin of the proctitis is, and what the 
consequences are for early- and long-term results after pouch surgery. It is suggested 
that patients with active inflammation in the rectal stump are at increased risk for anas-
tomotic leakage during IPAA surgery.6 In addition, it has been speculated that patients 
with persistent active inflammation in the rectal stump, despite subtotal colectomy, 
have a different prognostic phenotype of UC and are at higher risk of pouchitis when 
compared with patients with no (diversion) proctitis7,8—specially since pouchitis is 
hardly ever seen in patients undergoing pouch procedure for familial adenomatous 
polyposis coli (FAP).9

The aim of this study was to determine the incidence of active inflammation and 
diversion proctitis in the rectal stump after a subtotal colectomy in UC patients, and 
to correlate these pathological findings to short- and long-term outcomes. 

Materials and methods

Patients
All consecutive UC patients who underwent a subtotal colectomy with end ileostomy, 
followed by a completion proctectomy with pouch procedure with or without a 
defunctioning ileostomy (modified stage two- or three-stage procedure), between 
January 1999 and October 2017 at the Amsterdam UMC, Amsterdam, the Netherlands, 
were included from a prospectively maintained database. Patients: with Crohn’s disease, 
colorectal dysplasia, or carcinoma requiring total mesenteric excision; younger than 
18 years; or who underwent a proctocolectomy and pouch procedure in one stage, 
and of whom the pathological resection specimen was not available or of too low 
quality to reassess microscopic examination; were excluded.10 This study was granted 
a waiver from the medical ethics committee. Reporting of the data adheres to the 
STROBE Statement.11
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Histological features
The primary endpoint was the number of patients with active inflammation in the rectal 
stump according to the validated Geboes grading system. For clinical relevance the 
distal margin of the rectal stump was scored, as UC generally starts distally with more 
pronounced inflammation.12 After pouch surgery, the specimen was handled by the 
pathologist according to standard operating procedures, which included collection 
of the distal resection margin of the rectal stump in paraffin blocks. All haematoxylin 
and eosin (H&E)-stained slides of the distal margin were revised by a dedicated 
pathologist and two researchers blinded to clinical outcome. In case of inter-observer 
variation, consensus was established by re-evaluation of the slides using a multiheaded 
microscope.

The Geboes score (GS) consists of grades 0 to 5: 0] structural (architectural changes); 
1] chronic inflammatory infiltrate; 2A] eosinophils in lamina propria; 2B] neutrophils 
in lamina propria; 3] neutrophils in epithelium (cryptitis); 4] crypt destruction; and 5] 
erosions or ulcerations. A higher score indicates more severe histological inflammation 
(see Supplementary Table 1, available as Supplementary data at ECCO-JCC online).13 
Recently, a GS cut-off of > 3, compared with the original cut-off of > 2, is suggested 
to be more clinically relevant in distinguishing between UC patients in histological 
remission or activity (also in the context of the Robarts Histopathology and Nancy 
Indexes).14,15 Hence, active inflammation in the resection margin was defined as a GS 
of > 3. Within the GS 5.1–5.4 score, GS 5.1 and 5.2 were considered not applicable, as 
elements of active inflammation could not be reliably scored in an obliterated lumen.16

Diversion proctitis can also present as mucosal inflammation, but with different 
histopathological features allowing for discrimination of this entity from active 
inflammatory bowel disease. Diversion is defined as the occurrence of lymphoid 
follicular hyperplasia in the lamina propria.17–20 Diversion proctitis is also scored in the 
distal margin. Consequently, patients could have pathological characteristics of both 
active and diversion proctitis in the same slide, which could result in overlapping groups.

Variables and outcomes
Patient and disease characteristics were collected from a prospectively maintained 
pouch database. Active inflammation in the rectal stump was correlated to postoperative 
complications and pouchitis.

Postoperative complications were defined as any deviation from the normal 
postoperative course within 90 days after IPAA creation. Complications were graded 
according to the Clavien‐Dindo Classification, and included for analysis if the score 
was 2 or higher.21 If a patient had more than one complication, only the most severe 
complication was graded. Anastomotic leakages were classified according to the 
required management as: Grade A, conservatively treated leakage (antibiotics); Grade 
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B, leakage requiring active therapeutic intervention (e.g., percutaneous drainage), but 
manageable without re-laparotomy/re-laparoscopy; and Grade C, leakage requiring 
surgical intervention.22

Patients were classified as having pouchitis if they were given medical therapy in the 
presence of clinical findings and/or endoscopic findings compatible with the diagnosis 
of pouchitis. Patients were categorised into three groups: one episode of pouchitis; 
multiple episodes; or therapy-refractory pouchitis. Therapy-refractory pouchitis was 
scored when patients required maintenance therapy or immunosuppressive therapy. 
Patients who were discharged from the Amsterdam UMC, and had their follow-up at 
the gastroenterology department of the referring hospital, were contacted by post, 
mail, or phone to assess frequency, dates, and treatment of pouchitis. If necessary the 
treating physician was contacted. Inflammation restricted to the remaining cuff, based 
on endoscopy, was defined as cuffitis.

Statistical analyses
Differences in baseline characteristics and postoperative outcomes, between patients 
with and without active inflammation in the distal margin of the rectal stump, were 
assessed using a chi square test for categorical variables, or in case of low counts (< 5), 
a Fisher’s exact test; for numerical variables, the unpaired t-test was used. For normally 
distributed variables, mean and standard deviation (SD) were reported; for non-normally 
distributed variables, median and interquartile range (IQR) were reported. A kappa test 
was used to assess the overlap between pathological features. Kaplan‐Meier analysis was 
used to compare the 10-year pouchitis-free survival with log rank testing. Confounders 
for the development of pouchitis were based on risk factors described in previous 
literature.23 Using Cox regression, independent factors associated with pouchitis were 
identified. Variables with a P value of P ≤ 0.1 in the univariable analyses were included 
in the multivariable model, after assessing multicollinearity; P values and confidence 
intervals (CI) were calculated at a 95% confidence level. For statistical analyses, SPSS 
Statistics, version 24 (SPSS, Chicago, IL) was used.

Results

Patients and histopathological findings
Out of 398 UC patients who had previouslyundergone subtotal colectomy (STC) 
followed by completion proctectomy with pouch surgery between January 1999 
and October 2017 at the Amsterdam UMC, 204 patients could be included. The main 
exclusion criterion was one- or two-stage procedures (n = 109), and 21 patients had 
missing or low-quality histological distal margin rectal stump sections (Figure 9.1). 
There were 112 men (55%) and the median age was 38 years. A total of 34 patients 
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(17%) had been using suppositories or enemas (mainly steroids) to treat the rectal 
stump after subtotal colectomy within the 12 weeks preceding pouch surgery. In 37 
patients (18%), no microscopic active inflammation was found in the rectal stump, all 
graded as GS 2. Of the 167 patients (82%) with a microscopically inflamed distal margin, 
most patients had a GS of 5.3 or 5.4 (n = 101). Diversion proctitis was demonstrated in 
170 resection specimens (83%), and 142 patients (70%) had both active and diversion 
proctitis. Nine patients (4.4%) had no active inflammation and no diversion proctitis 
in the rectal stump (Table 9.1). Looking at baseline characteristics, the percentage of 
patients using anti-inflammatory medication to treat the rectal stump (suppositories 

Figure 9.1. Study flowchart. IPAA, ileal pouch anal anastomosis. 
GS, Geboes score; CD, Crohn’s disease.

IPAA surgery for UC 1999-2017
n = 398

Included
n = 204

Active inflammation at rectal 
stump

n = 167 (81.9%)

1-stage and 2-stage (n = 109)
Dysplasia or colorectal carcinoma (n = 38)
Age < 18 years old (n = 21)
GS not applicable (n = 21)
CD diagnosis in pouch (n = 5)

Exclusion (n = 194)

No active inflammation at rectal 
stump  

n = 37 (18.1%)

Table 9.1. Histological features in the distal margin of the rectal stump

Inflammation 

No active inflammation Active inflammation

GS 0 GS 1 GS 2 GS 3 GS 4 GS 5

n = 0 n = 0 n = 37 n = 14 n = 52 n = 101

2.0 1 (0.5%) 3.0 0 (0.0%) 4.0 0 (0.0%) 5.0 0 (0.0%)
2.1 3 (1.5%) 3.1 9 (4.4%) 4.1 5 (2.5%) 5.1 n.a.
2.2 0 (0.0%) 3.2 5 (2.5%) 4.2 32 (15.7%) 5.2 n.a.
2.3 33 (16.1%) 3.3 0 (0.0%) 4.3 15 (7.4%) 5.3 27 (13.2%)

Diversion proctitis n = 170 (83.3%)

No active inflammation Active inflammation

GS 2 and DP GS 3 and DP GS 4 and DP GS 5 and DP
n = 28/37 (75.7%) n = 10/14 (71.4%) n = 47/52 (90.4%) n = 85/101 (84.2%)

DP occurred in 76% and 85% of patients with non-actively and actively inflamed rectal stumps, respectively, 
kappa 0.10.
GS, Geboes score; DP, Diversion proctitis.
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or enemas) after STC and before pouch surgery was 18% and 11% in the group with 
and without an microscopically inflamed rectal stump in the resection specimen after 
pouch surgery, respectively, P = 0.459 (Table 9.2).

Table 9.2. Baseline characteristics

Non-
inflamed 
rectal 
stump
n = 37 
(18.1%)

Inflamed 
rectal 
stump
n = 167 
(81.9%)

P 
value

Sex (M) 20 54.1 92 55.1 0.909
Age at IPAA surgery (years), mean SD 35.6 11.9 38.0 11.9 0.782
Time of IPAA surgery 0.461

1999–2010 12 32.4 65 38.9
2010–2017 25 67.6 102 61.1

Time between STC and IPAA (months), mean SD 23.9 35.7 19.8 26.3 0.100
BMI (kg/m2), mean SD 26.3 5.4 23.7 3.9 0.136
Diagnosis 0.498

UC 33 89.2 155 92.8
IBDU 4 10.8 12 7.2

PSC 2 5.4 3 1.8 0.224
ASA > 0.99

I-II 35 97.2 161 96.4
III-IV-V 1 2.8 6 3.6

Smoking 0.490
No 26 78.8 106 66.3
Previously 3 9.1 41 25.6
Yes 4 12.1 13 8.1

Complications after STC 6 16.2 36 21.5 0.578
Unknown (STC other center without clear rapport) 9 24.3 31 18.6
UC left-sided 9 24.3 49 29.3 0.428
UC right-sided 3 8.1 5 3.0
Pancolitis 11 29.7 57 34.1
Toxic megacolon 7 18.9 25 15.0
Unknown (preoperative scopy at other center not received) 7 18.9 31 18.6
Rectal stump therapy before IPAA (< 12 weeks) 4 11.4 30 18.1 0.459

Steroid supp/enema usage 2 5.7 18 10.8
Mesalazine supp/enema usage 2 5.7 12 7.2

Systemic steroid usage before IPAA (< 12 weeks, > 20 mg/day) 0 0.0 12 7.2 0.132
Other systemic medication before IPAA < 12 weeks)a 0.547

None 35 97.2 146 87.4
Mesalazine 1 2.8 10 6.0
Thioprine 0 0.0 4 2.4
Anti-TNF 0 0.0 7 4.2

Table 9.2 continues on next page
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Table 9.2. Continued

Non-
inflamed 
rectal 
stump
n = 37 
(18.1%)

Inflamed 
rectal 
stump
n = 167 
(81.9%)

P 
value

Pouch procedure 0.467
Open 16 43.2 79 47.6
Hand-assisted laparoscopic 10 27.0 53 31.9
Total laparoscopic 11 29.7 34 20.5

Stage of pouch procedure 0.716
Modified two stage 31 83.8 133 79.6
Three stage 6 16.2 34 20.4

ASA, American Society of Anesthesiologists; UC, ulcerative colitis; IBDU, inflammatory bowel disease un-
classified; STC, subtotal colectomy; M, male; IPAA, ileal ouch-anal anastomosis; SD, standard deviation; BMI, 
body mass index; PSC, primary sclerosing cholangitis; TNF, tumour necrosis factor.
a Immunosuppressive drug useage was defined as such when patients used steroids, immunomodulators 
(azathioprine [AZA], 6-mercaptopurine [6MP], and methotrexate [MTX]), or anti-tumour necrosis factor-
alpha [anti-TNF] within 12 weeks preceding IPAA, considering the anti-TNF half-life.24 In case of steroids, 
patients had to use more than 20 mg/day.25

Postoperative complications
Overall complications after pouch surgery did not differ between the two groups (Table 
9.3, P = 0.790). Seventeen patients (10%) with an actively inflamed rectum developed 
anastomotic leakage, which was not statistically significantly different from the two 
patients (5%) without rectal stump inflammation (Table 9.3, P = 0.536).

Table 9.3. Short- and long-term outcomes of patient with and without inflamed rectal stump

No inflamed 
rectal stump
n = 37 (18.1%)

Inflamed 
rectal stump
n = 167 (81.9%) P value

Overall complications 12 (32.4%) 58 (34.7%) 0.790
CD II 5 (13.5%) 25 (21.0%)
CD III-IV 7 (18.9%) 33 (19.8%)
Mortality 0 (0.0%) 0 (0.0%)

Anastomotic leakage 2 (5.4%) 17 (10.2%) 0.536
Grade A 0 (0.0%) 0 (0.0%)
Grade B 1 (2.7%) 1 (0.6%)
Grade C 1 (2.7%) 16 (9.6%)

10-year pouchitis 6 (25.5)* 68 (54.3%)* 0.024**
1 episode 0 22
Multiple episode 6 46
Therapy refractory 0 17

* Cumulative percentages; ** Plog rank.
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Pouchitis
The median follow-up period was 5 years (IQR 2–9). The pouchitis follow-up was up 
to date for n = 175 (86%) of the patients. The 10-year pouchitis rate was 50%, and was 
significantly higher in the patient group with an inflamed rectal stump when compared 
with patients with a non-inflamed rectal stump (54% vs. 26%, plog = 0.024, respectively; 
Table 9.3 and Figure 9. 2a). Therapy-refractory pouchitis did not occur in patients without 
active inflammation in the rectal stump, and was significantly more frequently seen in 
patients with active inflammation (14% vs. 0%, plog = 0.054, Figure 9.2b). For patients 
with or without diversion proctitis the 10-year pouchitis rates were comparable (53% vs. 
40%, P = 0.811). Cuffitis was observed in 17 patients. All these patients had an actively 
inflamed rectal stump. The 10-year cuffitis rate was not significantly different between 
patients with and without an inflamed rectal stump (17% vs. 0%, P = 0.074). In patients 
with inflammatory bowel disease unclassified (IBDU) the pouchitis rate was 80.5%.

In univariate analyses, active inflammation in the rectal stump, IBDU diagnosis, and 
receiving systemic steroid within 3 months before pouch surgery, were associated with 
the development of pouchitis. As all 12 patients who used systemic steroids within 
3 months before pouch surgery had an inflamed rectal stump, steroid useage was 
excluded from the multivariate model due to multicollinearity. In multivariate analysis, 
inflammation in the rectal stump (hazard ratio [HR] 2.6, 95% CI: 1.1–6.0, P = 0.025) and 

Table 9.4. Multivariate analyses

Risk factors for 10-year pouchitis
Univariate 
(HR and CI) P value

Multivariate
(HR and CI) P value

Clinical factors
Female 0.914 (0.579–1.445) 0.701
Diagnosis IBDU (ref: UC) 2.455 (1.258–4.788) 0.008 2.544 (1.304–4.963) 0.006
PSC 1.417 (0.445–4.512) 0.556
Smoking (ref: no) 0.554

Previously 1.322 (0.794–2.202
Yes 1.178 (0.513–2.615)

Complications after STC 0.980 (0.563–1.706) 0.944
UC location (ref: right-sided) 0.958

Left-sided 0.833 (0.288–2.413)
Pancolitis 0.757 (0.262–2.189)
Toxic megacolon 0.833 (0.268–2.585)

Rectal stump therapy before IPAA 0.203 (0.660–2.191) 0.547
Systemic steroid usage before IPAA 2.725 (1.352–5.492) 0.005 -
Preoperative medication any 1.001 (0.982–1.021) 0.891
Anastomotic leakage 0.982 (0.450–2.141) 0.963
Actively inflamed distal rectal stump 2.523 (1.094–5.815) 0.030 2.592 (1.124–5.978) 0.025
Diversion proctitis distal rectal stump 1.078 (0.581–2.002) 0.812

UC, ulcerative colitis; IBDU, inflammatory bowel disease unclassified; STC, subtotal colectomy; IPAA, ileal 
pouch-anal anastomosis; PSC, primary sclerosing cholangitis; HR, hazard ratio; CI, confidence interval.
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Figure 9.2. [a] Kaplan‐Meier curve 10-year pouchitis rate in patients with inflamed and non-inflamed 
rectal stump. [b] Kaplan‐Meier curve 10-year therapy refractory pouchitis rate in patients with in-
flamed and non-inflamed rectal stump.
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IBDU diagnosis (HR 2.5, 95% CI: 1.3–5.0, P = 0.006) remained significantly associated 
with the development of overall pouchitis (Table 9.4). Thirteen patients needed 
permanent defunctioning, of whom nine had pouchitis; all nine also had rectal stump 
inflammation. However, the incidence of therapy-refractory pouchitis and cuffitis was 
too low to perform multivariate analysis.

Discussion

This is the first study that systematically assessed inflammation in the rectal stump by 
a validated pathological scoring system, and correlated results to short- and long-term 
morbidity after pouch surgery. The study showed that the majority of patients (82%) 
had an actively inflamed rectal stump after subtotal colectomy, which was significantly 
associated with the development of pouchitis and therapy-refractory pouchitis. 
Active inflammation in the rectal stump was not significantly associated with overall 
postoperative complications or anastomotic leakage.

Previous studies suggested that it is difficult to differentiate between active inflamma-
tion and diversion colitis, as diversion colitis mimics or superimposes IBD changes.26,27 
Although discrimination might indeed be difficult endoscopically, microscopically 
the two pathological entities seem to present at different layers of the bowel wall. In 
this study, the entities were distinguished in the same H&E section. The occurrence of 
diversion proctitis (83%) is in accordance with previous series.28 In contrast to active 
inflammation, diversion proctitis was not associated with any postoperative complica-
tion (including pouchitis). Notably, this difference was not caused by a big variation in 
occurrence rates between diversion proctitis and active inflammation, since these rates 
were comparable. In accordance with these findings, no other studies have described 
an association between diversion proctitis and pouchitis, although it occurs very of-
ten after deviation for any kind of indication (e.g., perforated diverticulitis, idiopathic 
obstipation, and incontinence). Additionally, FAP patients are not known to develop 
pouchitis, although diversion proctitis occurs frequently in these patients. Large series 
have demonstrated that primary sclerosing cholangitis (PSC) is a risk factor for pouchi-
tis.29 In this study, the numbers of patients with PSC (n = 5) seemed too small to show 
a significant association between PSC and pouchitis.

In this study, the total number of patients with anastomotic leakage was too small to 
demonstrate significant differences. Therefore despite not being significantly associ-
ated, an incidence twice as high in patients with active inflammation, compared with 
patients without active inflammation in the rectal stump, can still be a clinical relevant 
difference. It may become apparent in future studies. In univariate analyses, anastomotic 
leakage seemed not a predictor for pouchitis. However, insufficiently treated chronic 
anastomotic leakage can imitate pouchitis-like symptoms.30
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These results of this study strengthen the hypothesis that patients with an actively 
inflamed rectal stump have a different prognostic phenotype of UC, with a higher risk 
for pouchitis—specially as an inflamed rectal stump was significantly associated with 
therapy-refractory pouchitis. In these patients with therapy-refractory pouchitis, a 
different Crohn’s like phenotype was considered, as their disease course was inexplicably 
severe. However, Crohn’s disease could not be pathologically confirmed in these 
patients. Moreover, patients with postoperative pathologically confirmed Crohn’s 
disease were excluded in this study. This pleads for the theory that different phenotypes 
can have different risk profiles. Furthermore, all 12 seriously ill patients, requiring 
systemic steroid useage within 3 months before IPAA surgery, had an inflamed rectal 
stump. Systemic steroid useage was significantly associated with pouchitis in univariate 
analyses, but was excluded for multivariate analyses because of this multicollinearity. 
It suggests that patients requiring systemic steroid have a more aggressive disease 
type. Furthermore, although not significantly different, a trend between proctitis and 
cuffitis was observed. It can be speculated that location of inflammation plays a role.

Therefore, it can be advised to prophylactically treat patients with a microscopically 
inflamed rectal stump, as these patients seem to have a higher risk profile. To facilitate 
this, pathological evaluation of the rectal stump should be implemented in daily clinical 
practice.

Ileorectal anastomosis (IRA) can be an alternative to IPAA in highly selected patients 
with a relatively spared rectum, good rectal compliance, and normal sphincter tone. 
Potential advantages of IRA are lower morbidity and preserved female fecundity. It could 
be considered to counsel patients without rectal stump inflammation for ileorectal 
anastomosis instead of an IPAA, following careful discussion with the patient regarding 
the increased risk of rectal cancer formation.31 Last, patients with an inflamed rectal 
stump can be better informed and should be aware of their increased risk for pouchitis.

Limitations of this study are that pouchitis data were collected retrospectively and 
that no validated pouchitis score was used. This study emphasises the importance 
of pathological identification of active inflammation. Although pouchitis cannot be 
prevented, identifying high-risk patients is important for patient counselling. The follow-
up of these patients may be intensified. However, since 80% of patients after an STC 
seemed to have active inflammation in the rectal stump, a first step for future studies 
could be to find a more specific marker for therapy-refractory pouchitis—specially as 
therapy-refractory pouchitis is an important reason for pouch failure.32 Finally, for clinics 
performing ileorectal anastomosis, it could be hypothesised that the 20% of patients 
without active inflammation (regardless of diversion proctitis status) are the eligible 
patients for this procedure instead of an IPAA.
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In conclusion, an actively inflamed rectal stump after STC is a risk factor for pouchitis. 
Identification of different prognostic UC phenotypes could improve patient counselling 
for IPAA surgery and pouchitis treatment.
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Summary

The research presented in this thesis provides insight in the challenges of improving IBD 
surgical treatment on a national and international level. As described in chapter 1, the 
multicentre, randomised controlled PISA trial was the first study that directly compared 
the current standard treatment options for high perianal Crohn’s fistulas, which include 
i) chronic seton drainage, ii) anti-TNF medication and iii) surgical closure combined with 
anti-TNF. The study was powered to provide superiority of seton treatment compared to 
the other two groups. However, after inclusion of 44 out of the projected 126 patients, 
the PISA trial was preliminary terminated due to a higher re-intervention rate in the 
seton group (10/15, versus 6/15 anti-TNF and 3/14 surgical closure patients, P = 0.02). 
The results imply that chronic seton treatment should no longer be advised as the sole 
treatment for perianal Crohn’s fistulas. Patients who declined randomisation, due to 
a specific treatment preference, were included in a parallel prospective PISA registry 
cohort (n = 50). Interestingly, in the PISA prospective registry, inferiority of chronic 
seton treatment was not observed for any outcome measure.

The discrepancy, between the RCT and registry results, raised questions: which results 
should be used for clinical practice? Randomization in the PISA study may have had 
influence on participation and outcomes (e.g., external and internal validity). Following, 
in chapter 2, we aimed to assess the influence of patients’ preference in RCTs by 
analyzing partially randomized patient preference trials (RPPT); a RCT and preference 
cohort combined. We systematically reviewed all RPPTs published between 2005 and 
2018, 44 of 3734 identified articles were included (24,873 patients). The outcomes of the 
RCT and preference cohort were compared. The results showed that patients preference 
led to the majority of patients refusing randomisation (randomisation refusal > 50% in 
26 trials), hence decreasing external validity of the RCT cohort. The reported primary 
outcomes – reflecting internal validity – were comparable between both cohorts of the 
RPPTs, mean difference 0.093 (95% CI: -0.178;0.364, P = 0.502). Therefore, RPPTs could 
increase external validity compared with RCTs, without compromising the internal 
validity. 

In contrast to colorectal cancer surgery, during surgery for CD, only macroscopically 
affected bowel is resected to prevent short bowel syndrome, as the impact of 
microscopic inflammation at the resection margins on recurrence rates is unclear. 
Chapter 3 and 4 searched for a basis to guide these resection margins. In chapter 3, 
both resection margins of 106 consecutive patients undergoing ileocecal resection 
for Crohn’s disease between 2002–2009 were revised and scored for inflammatory 
characteristics. The results indicated that only active inflammation at the distal colonic 
resection margin was an independent significant predictor for disease recurrence (88% 
vs. 43% vs. 51% respectively for distal, proximal, and no involved margins, P < 0.01). 
Hence, a more extensive resection aiming at a non-inflamed ileal margin will not be 
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beneficial. Moreover, it revealed new insights, suggesting that active inflammation at 
the distal colonic resection identifies a high risk patient group with L3 disease (ileocolic 
phenotype) instead of L1 disease only (limited to the ileum). This patient group may 
benefit from postoperative medical treatment. In chapter 4, the inflammatory status 
of mesenteric macrophages in the mesorectum and the ileocecal mesentery in Crohn’s 
disease compared with non-Crohn’s disease was characterized. Proinflammatory and 
regulatory cells were mapped after sampling three standardised mesentery locations 
of 51 CD and 11 control patients (17 proctectomies and 45 ileocecal resections). 
Immune cells from these tissue specimens were analysed by flow cytometry for 
expression of CD206 in order to determine the inflammatory status. In the mesorectum, 
proinflammatory macrophages reside next to the inflamed rectal tissue and display a 
gradient to a more regulatory phenotype further away from the inflamed rectum. The 
ileocecal mesentery did not contain high amounts of proinflammatory macrophages 
adjacent to the inflamed ileal tissue. In contrast, creeping fat contained more regulatory 
macrophages. Therefore, there is currently no basis to perform an extended mesenteric 
ileocecal resection in Crohn’s disease patients.

While striving to meet the quality standards for oncological care, hospitals prioritize 
oncological procedures more frequently, resulting in longer waiting times for surgery 
regarding benign diseases like IBD. Chapter 5 highlights the potential consequences 
of a longer interval to surgery for IBD patients compared to colorectal cancer surgery 
in the Amsterdam UMC, location AMC, between 2013–2015. The mean waiting time 
was more than 10 weeks for IBD patients, twice as long compared to colorectal cancer 
patients (5 weeks). While awaiting surgery, 1 out of 8 IBD patients had to undergo 
surgery in an (semi-)acute setting, 19% had disease complications (e.g., > 5% weight loss, 
abscess formation) and 44% needed additional health care (e.g., (telephone)outpatient 
clinic appointment, hospital admission). It highlights that the current waiting time for 
IBD surgery is not medically justified and creates a burden for health care resources. 
It is time to also set a maximally acceptable waiting time to surgery for IBD patients.

In chapter 6 and 7, we set up an international collaboration to compare the short- 
and long-term outcomes of the new transanal ileal pouch-anal anastomosis (ta-IPAA) 
technique with the standard transabdominal minimal invasive approach in UC. Ta-
IPAA surgery resulted in lower morbidity rates and comparable long-term functional 
outcomes. 

Chapter 8 focussed on the long-term functional outcomes of the novel endo-sponge® 
assisted early surgical closure (ESC) approach for IPAA leakage in 280 UC patients. Out 
of the 40 patients with anastomotic leakage, 18 were treated with ESC (2010–2017) and 
22 (2002–2009) with conventional management. ESC resulted in comparable pouch 
function (P = 0.647) and comparable pouch failure rates (0/18 vs. 5/133, P > 0.99, resp.) 
versus control patients without leakage. Conventional management resulted in worse 
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pouch function (P = 0.016) and a higher pouch failure rate (5/22 vs. 5/107, P = 0.013, 
resp.) compared to control patients. Therefore, ESC is associated with preservation of 
pouch function and might prevent pouch failure. 

In the last chapter of this thesis, chapter 9, the impact of rectal stump inflammation 
after subtotal colectomy on both short- and long-term pouch outcomes for 204 UC 
patients operated between 1999 and 2017 was studied. Rectal stump inflammation 
(found in 82%) was not associated with an increased risk of anastomotic leakage (10.2% 
vs. non-inflamed 5.4%, P = 0.54). However, it was associated with a higher incidence of 
pouchitis (54.3% vs. non-inflamed 25.5%, Plog = 0.02). It was therefore suggested that 
patients with rectal stump inflammation have a more aggressive phenotype of UC.

Research questions addressed in this thesis

1. With respect to re-interventions, is seton treatment superior to anti-TNF treatment and 
surgical closure combined with anti-TNF for patients with a high perianal Crohn’s fistula?
Chronic seton treatment was not associated with lower re-intervention rates. 

2. Is a partially randomised patient preference trial a valid alternative to a randomised 
controlled trial regarding internal and external validity?
A partially randomised patient preference trial is a valid alternative with a higher 
participation rate, thereby increasing external validity, while primary outcomes 
remain comparable, hence preserving internal validity. 

3. What is the predictive value of microscopic inflammation at ileocecal resections margins 
for postoperative Crohn’s recurrence?
Inflammation at the distal colonic ileocecal resection margins is associated with 
an increased disease recurrence rate. Inflammation at the proximal ileal margin is 
not associated with an increase in disease recurrence. Therefore, more extended 
ileocecal resection does not seem to be beneficial.

4. Is there an anatomical variation in mesenteric macrophage phenotypes that can guide 
surgical resection margins in Crohn’s disease? 
A gradient of pro-inflammatory macrophages in the mesorectum is associated 
with inflamed adjacent rectal tissue. Hence, resecting that part of mesorectum 
seems beneficial. A gradient of pro-inflammatory macrophages in the mesentery 
of the ileocolonic adjacent to inflamed ileal tissue was not observed. Moreover, 
the creeping fat contained a gradient of regulatory macrophages. Consequently, 
resecting the mesentery during ileocecal resection seems not beneficial. 

5. Is a longer waiting time for IBD surgery associated with ‘waiting list complications’?
A longer waiting time for IBD surgery is associated with an increase of semi-acute 



Summary & discussion | 185   

surgery and non-surgical complications such as more than 5% weight loss, fistula or 
abscess formations requiring radiological intervention, dehydration and additional 
health care consumption.

6. Is transanal versus transabdominal minimally invasive pouch surgery in UC beneficial 
regarding short-term morbidity?
Transanal minimally invasive pouch surgery is associated with a reduction in post-
operative morbidity.  

7. Does transanal versus transabdominal minimally invasive pouch surgery in UC result 
in superior long-term pouch function?
Long-term functional outcome and quality of life after transanal and transabdominal 
minimally invasive pouch surgery were comparable. 

8. Does Endo-sponge assisted early surgical closure of pouch leakage improve long-term 
pouch function?
Endo-sponge assisted early surgical closure was associated with preservation of 
pouch function and might prevent of pouch failure, probably due to early and 
effective treatment of anastomotic leakage. 

9. What is the impact of rectal stump inflammation on anastomotic pouch leakage and 
pouchitis?
Rectal stump inflammation after subtotal colectomy occurs in 80% of UC patients. 
It is not significantly associated with an increased anastomotic leakage rate of the 
pouch, but was an independent predictor for the development of (therapy refrac-
tory) pouchitis.
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Discussion and future perspectives 

Regarding research of IBD treatment strategies, a data gap exists for the comparison 
of surgical versus medical strategies. The PISA study showed how challenging such a 
comparison can be, yet also revealed considerable lessons learned. To properly translate 
clinical situations in a trial, some established assumptions should be scrutinised. First of 
all, surgery should not be seen only as a last resort but also as an alternative to medical 
treatment. Besides, trials comparing medical therapies in Crohn’s disease should not use 
surgical recurrence as an endpoint. The PISA registry also revealed that relatively few 
patients chose surgery as a treatment. It touches upon a more extensive problem that 
patients may not be well informed about the surgical treatment options. A fundamental 
factor driving this observation is probably due to the majority of Crohn’s fistula patients 
having a long medical history with a gastroenterologist, who advises the patients. Since, 
the gastroenterologist is probably less familiar with the surgical treatment options and 
its respective outcomes, shared decision making is likely to be impaired. A vital starting 
point would be a shift in patient counselling towards earlier visiting a surgeon, paving 
the way to talk about alternatives, instead of inevitable last resort surgery. Hopefully 
combined out-patient clinics regarding gastroenterology and IBD surgery, aiming at 
solid cooperation, will soon become entrenched in modern healthcare on a global scale.

Perianal Crohn’s disease
The optimal treatment for patients with perianal Crohn’s fistulas remains unknown. 
While designing the PISA study, results suggested comparable closure rates between 
the three treatment options. According to the most recent systematic review, the initial 
remission of drainage rate after anti-TNF treatment is 44%.1 Initial closure of fistulas 
in CD following surgical closure seems higher (65%).2 A future trial comparing these 
treatments head-to-head would be of great importance for these patients. Ideally all 
types of patients with perianal CD fistulas should be represented in large numbers. 
These recent closure rates also suggest that a substantial number of patients fail their 
therapy. For these patient, hyperbaric oxygen seems an option.3 To conduct such studies, 
consensus on the definition of a closed fistula should be reached. The definition of a 
fibrotic tract without collections on MRI can be correlated to patient reported outcomes 
to develop a firm endpoint. 

Designing surgical trials
The PISA study results challenge the current dogma of the RCT being the ‘gold standard’. 
However, the assumption that trial participants are passive recipients of interventions 
is not valid. Patient preferences can influence RCT participation and outcomes. 
Additionally, an RCT is costly, time consuming and does not correct for learning curves. 
Modern research should try to adapt in order to find a healthy balance between limiting 
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bias effects and drawing conclusions applicable for routine practice. Especially now that 
‘big data’ is becoming more established in medical research, more pragmatic designs 
can be considered such as patient preference designs or a cohort-embedded RCT (also 
known as TWICS or randomised registry trial).4,5 

Ileocecal resection
Yet to be researched, but why not start with an ileocecal resection for patient with 
uncomplicated terminal ileitis, avoiding medical treatment? At a minimum, the short- 
and long-term results of the LIR!C study induce a shift in the current step-up treatment 
approach for uncomplicated terminal ileitis; ileocecal resection has shown to be an 
alternative treatment for anti-TNF instead of a last resort treatment.6,7 It’s likely that 
more ileocecal resections will be performed. The results of this thesis suggest that 
microscopically inflamed distal colonic resection margin is associated with a higher 
disease recurrence rate, as it identifies undiagnosed L3 disease (ileocolonic instead 
of ileum only Crohn’s disease). As the recurrence rate for L3 disease is significantly 
higher, the colon should be accurately scoped before surgery, in order for patients to 
be thoroughly counselled. Additionally, pathology reports should specifically address 
the inflammatory state of the distal resection margin, as patients with an inflamed distal 
margin should be considered for prophylactic treatment. Furthermore, a microscopically 
inflamed proximal resection margin and mapping macrophages phenotypes in the 
ileocecal mesentery did not result into a prognostic value. These findings intuitively 
support performing stricturoplasties for selected patients, in which the affected bowel 
is left in situ.8 However, ongoing research suggests that the mesentery does play a 
role in driving (recurrences of ) CD. The specific role is probably dependent on Crohn’s 
location, phenotype and patient characteristics. Therefore a patient-tailored surgical 
approach would be desirable. In this regard a fluorescent-guided surgical approach 
demonstrating the extent of inflammation could be an interesting step forward. 
Bearing in mind that we stand at the beginning of understanding the IBD anatomy and 
the related role of the mesentery, we should foster the current cooperation between 
laboratory researchers and surgeons. Samples of resection specimens being directly 
analysed in the laboratory is a fertile soil for future research. 

Waiting list complications
The observation that patients with IBD have to wait longer for surgery compared to 
patient with colorectal cancer illustrates that IBD care has taken a back seat. Quality 
criteria like regular multidisciplinary team meetings, centralisation of care and 
healthcare regulatory bodies setting the norm for time to treatment in IBD should 
become equally established as their respective counterparts in oncology.9 Public 
awareness must be raised to fuel these developments. 
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Pouch surgery
Innovation in pouch surgery is rising, as illustrated with the introduction of the ta-IPAA 
distal resection. To suppress the negative side effect of the learning curve, this thesis 
emphasises the importance of centralisation. For the treatment of pouch leakage 
endo-sponge assisted surgical closured is advised. This requires good collaboration 
between the gastroenterologist and the surgeon advocating for IBD referral centers. 
Also for pouch surgery fluorescent-guided surgery seems promising to further reduce 
the anastomotic leak rate. The prognostic value of an inflamed rectal stump on pouch 
outcomes should be further analysed. The results of the MIRACLE study, aiming to 
identify the best pouch practices throughout Europe, are eagerly awaited.10

In conclusion, surgery could be introduced earlier and more often is the multidisciplinary 
management of IBD.
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Nederlandse samenvatting

Dit proefschrift laat zien hoe uitdagend het kan zijn om de chirurgische behandeling van 
inflammatoire darmziekten (IBD) te verbeteren op nationaal en internationaal niveau. 

Zoals beschreven in hoofdstuk 1 was de PISA-studie is de eerste studie die de huidige 
drie behandelingen voor perianale Crohnse fistels met elkaar heeft vergeleken. In een 
multicenter, gerandomiseerde setting werden langdurige seton drainage, anti-TNF 
medicatie en chirurgisch sluiten van de fistel in combinatie met anti-TNF medicatie met 
elkaar vergeleken. De hypothese van de studie was dat seton drainage zou lijden tot 
de minste reïnterventies. Bij de eerste tussenanalyse (na een derde van het beoogde 
aantal inclusies) bleek echter dat er significant meer reïnterventies voorkwamen in de 
seton groep (10/15 seton versus 6/15 anti-TNF and 3/14 chirurgisch sluiten, P = 0.02). 
Omdat op dat moment de hypothese van de studie al kon worden verworpen, werd 
de studie vroegtijdig gestopt. Het lijkt er dus op dat langdurige seton drainage niet 
langer moet worden geadviseerd als enige behandeling voor perianale Crohnse fistels. 
Patiënten die niet gerandomiseerd wilden worden vanwege een behandelingsvoorkeur 
werden geïncludeerd in het prospectieve PISA registratie cohort (n = 50). Interessant 
om te zien was dat de slechte resultaten van de langdurige seton drainage niet naar 
voren kwamen uit de analyses van de registratie studie. 

Deze discrepantie tussen de uitkomsten van beide studies roept vragen op. Op welke 
resultaten moeten we varen voor de dagelijkse praktijk? Mag je überhaupt kiezen voor 
één studie of moeten alle resultaten meegenomen worden? De baselinekarakteristieken 
van beide studies waren niet verschillend. Het zou kunnen dat het randomiserende 
karakter van de PISA-studie invloed heeft gehad op het aantal deelnemende patiënten 
en op de studie-uitkomsten. Om die eventuele invloed te onderzoeken is gepoogd 
het effect van patiëntenvoorkeur in gerandomiseerde gecontroleerde studies (RCT) 
te meten (hoofdstuk 2). Dit is gedaan door studies te analyseren waarin patiënten 
konden worden geïncludeerd op basis van randomisatie, maar ook op basis van hun 
eigen behandelvoorkeur (partially randomised patient preference trial: RPPT). Alle 
RPPT’s gepubliceerd tussen 2005 en 1018 zijn bekeken, waarna 44 van de 3724 artikelen 
geïncludeerd konden worden (24.873 patiënten). Vervolgens werd binnen elke studie 
de RCT met het voorkeurscohort vergeleken. Die analyses lieten zien dat het bieden 
van een keuze voor een behadeling er in resulteert dat de meeste patiënten randomi-
satie weigeren (> 50% in 26 studies). Dat heeft negatieve gevolgen voor de externe 
validiteit van een RCT. Voor alle onderzochte RPPT’s gold dat de primaire uitkomsten 
van de RCT-patiënten niet verschilden van die van de patiënten in het voorkeurscohort 
(interne validiteit). Concluderend kan het gecombineerde karakter van de RPPT de 
externe validiteit vergroten zonder afbreuk te doen aan de interne validiteit. 
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Tijdens darmresecties bij IBD-patiënten wordt alleen het macroscopische aangedane 
stuk darm gereseceerd. Dit gebeurt op deze manier omdat, in tegenstelling tot darm-
resecties bij colorectale maligniteiten, de impact van positieve resectiemarges bij IBD 
onduidelijk is. In hoofdstuk 3 werden bij 106 patiënten die een iloecoecaalresectie 
ondergingen vanwege de ziekte van Crohn (CD) beide resectiemarges gereviseerd 
en gescoord op inflammatiekarakteristieken. De resultaten suggereerden dat alleen 
inflammatie in de distale resectiemarge van het colon een onafhankelijke voorspeller 
was voor ziekterecidief (88% en 43% recidiefpercentages bij respectievelijk inflammatie 
in de resectiemarge distaal, inflammatie in de resectiemarge proximaal, tegenover 51% 
recidieven wanneer beide marges vrij van inflammatie waren, P < 0.01). Het reseceren 
van een ruimer stuk ileum is in dit kader dus niet zinvol. Daarnaast lieten de resulta-
ten zien dat actieve inflammatie in het distale colon een patiëntengroep identificeert 
met ileocolische ziekte (Montreal L3) in plaatst van ziekte beperkt tot het terminale 
ileum (L1). Deze patiëntengroep zou gebaat kunnen zijn bij medicatie postoperatief 
ter preventie van ziekterecidief. In hoofdstuk 4 zijn pro-inflammatoire en regulatoire 
macrofagen op 3 locaties in het mesenterium van 51 Crohn-patiënten en 11 controle-
patiënten op een gestandaardiseerde manier in kaart gebracht (17 proctectomiën en 
45 ileocoecaalresecties). De macrofagen werden geanalyseerd door middel van flow-
cytometrie met de expressie van membraam eiwit CD206. Er werd gezien dat naarmate 
het rectum ernstiger aangedaan was het aangrenzende mesorectum ook relatief meer 
pro-inflammatoire macrofagen bevatte. In het mesenterium in de ileocoecaalhoek werd 
dit echter niet geobjectiveerd. Derhalve is er ook op basis van deze resultaten geen 
bewijs gevonden om een uitgebreidere ileocoecaalresectie ter verrichten. 

Om aan de kwaliteitseisen te voldoen van oncologische zorg wordt in ziekenhuizen 
vaak prioriteit gegeven aan oncologische zorg ten faveure van benigne ziektebeelden 
zoals IBD. Dit kan resulteren in langere wachttijden voor de laatst genoemde groep. 
Hoofstuk 5 belicht de potentiele gevolgen van een langere wachttijd tot IBD chirurgie 
in het Amsterdam UMC, locatie AMC. De gemiddelde wachttijd bij deze patiënten was 
meer dan tien weken, twee keer zo lang als bij patiënten met colorectale carcinomen. 
Gedurende de wachttijd onderging één op de acht IBD-patiënten chirurgie in een semi-
acute setting, ondervond 19% complicaties ten gevolge van ziekteprogressie (o.a. > 5% 
gewichtsverlies of abces vorming) en had 44% aanvullende zorg nodig (o.a. poliklinische 
afspraken en ziekenhuisopnames). Dit alles is reden om ook voor IBD-patiënten een 
maximale wachttijd in te stellen, zoals nu al het geval is voor de oncologische zorg. 

In hoofdstuk 6 en 7 wordt een internationaal onderzoek beschreven waarin de korte 
en lange termijnuitkomsten van de nieuwe transanale benadering bij het aanleggen 
van een ileo-anale pouch worden vergeleken met de klassieke transabdominale be-
nadering. Deze transanale techniek resulteerde in minder morbiditeit en vergelijkbare 
lange termijnuitkomsten. 
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In 2010 werd met de intrede van de endo-sponge een nieuwe methode in gebruik 
genomen ter behandeling van naadlekkages na een ileo-anale pouch. Dit maakte 
het mogelijk om de naad daarna relatief vroeg chirurgisch te sluiten (“endo-sponge 
assisted early surgical closure”, ESC). In hoofdstuk 8 lag de focus op de lange termijn-
resultaten van deze behandeling bij 280 patiënten met colitis ulcerosa (CU). Van de 
40 patiënten met een naadlekkage zijn er 18 behandeld middels ESC (2010–2017) en 
22 met conventioneel drainbeleid (2002–2009). ESC resulteerde in een vergelijkbare 
pouchfunctie en pouchfalen (0/18 vs. 5/133) vergeleken met controlepatiënten uit die 
tijdsperiode zonder naadlekkage. Conventioneel drainbeleid resulteerde in slechtere 
pouch functie en meer pouch falen (5/22 vs. 5/107) ten opzichte van controlepatiënten 
uit dezelfde tijdsperiode. 

In het laatste hoofdstuk van dit proefschrift (hoofdstuk 9) zijn de gevolgen van inflam-
matie van de rectumstomp na een subtotale colectomie geanalyseerd. Hiervoor werden 
204 CU-patiënten met een pouch geïncludeerd. Rectumstomp-inflammatie kwam 
voor bij 82% van de patiënten. Inflammatie was niet geassocieerd met een hoger risico 
op naadlekkage (10.2% vs. niet aangedaan rectum 5.4%, P = 0.54). Wel was het geas-
socieerd met een hogere incidentie van pouchitis (54.3% vs. niet aangedaan rectum 
25.5%, Plog = 0.02). Hieruit wordt gesuggereerd dat patiënten met inflammatie in de 
rectumstomp een agressiever UC-fenotype hebben.

Onderzoeksvragen uit dit proefschrift

1. Leidt setondrainage tot minder reïnterventies in vergelijking met anti-TNF behandeling 
en chirurgisch sluiten van een fistel onder anti-TNF in patiënten met perianale Crohnse 
fistels?
Chronische setondrainage is niet geassocieerd met minder reïnterventies. 

2. Is een ‘partially randomised patient preference trial’ een geschikt alternatief voor een 
RCT met betrekking tot interne en externe validiteit?
Een ‘partially randomised patient preference trial’ is een geschikt alternatief waar-
bij hogere deelname aantallen worden gehaald zonder dat de studie uitkomsten 
verschillen. De externe validiteit wordt dus vergroot terwijl de interne validiteit 
gewaarborgd blijft. 

3. Wat is de voorspellende waarde van inflammatie in de resectiemarges na een ileocoe-
caalresectie op ziekterecidief van Crohn?
Inflammatie in de distale resectiemarge van het colon is geassocieerd met een 
hogere kans op ziekterecidief. Inflammatie in de proximale resectiemarge van het 
ileum is niet geassocieerd met een hogere kans op ziekterecidief. Een uitgebreidere 
ileocoecaalresectie lijkt dus niet zinvol.
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4. Kan de uitgebreidheid van chirurgische resectiemarges bij de ziekte van Crohn aangepast 
worden op basis van het type macrofagen en hun locatie in het mesenterium? 
In het mesorectum werd gezien dat naarmate het rectum ernstiger aangedaan was 
het aangrenzende mesorectum ook relatief meer pro-inflammatoire macrofagen 
bevatte. Het mede-reserceren van dit deel mesorectum lijkt gunstig. In het 
mesenterium in de ileocoecaalhoek werd dit principe echter niet geobjectiveerd. 
Het ‘creeping fat’ ter plaatste van aangedaan ileum bevatte juist meer regulatoire 
macrofagen. Het ruimer reserceren van het mesenterium tijdens ileocoecaal resectie 
lijkt niet zinvol. 

5. Is een langere wachttijd tot chirurgie voor IBD geassocieerd met complicaties tijdens 
de wachttijd?
Het langer op de wachtlijst staan voor het ondergaan van chirurgie voor IBD is 
geassocieerd met een toename in semi-acute chirurgie en in ziekte-gerelateerde 
complicaties.

6. Resulteert transanale versus transabdominale minimaal invasieve pouch-chirurgie bij 
CU-patiënten in lagere postoperatieve morbiditeit?
Transanale minimaal invasieve pouch-chirurgie is geassocieerd met lagere post-
operatieve morbiditeit.  

7. Resulteert transanale versus transabdominale minimaal invasieve pouch-chirurgie bij 
CU in betere pouchfunctie?
De lange termijn functionele pouch-uitkomsten en kwaliteit van leven waren gelijk 
tussen de beiden technieken. 

8. Resulteert endo-sponge geassisteerd vroeg chirurgisch sluiten van pouch naadlekkages 
bij CU in betere pouchfunctie in vergelijking met de conventionele techniek?
Endo-sponge geassisteerd vroeg chirurgisch sluiten was geassocieerd met het 
behoud van pouchfunctie. Door deze tijdige en effectieve behandeling van naad-
lekkages kan mogelijk pouchfalen worden voorkomen. 

9. Wat is het risico van inflammatie in de rectumstomp voor het ontwikkelen van een 
naadlekkage van de pouch en pouchitis na een subtotale colectomie bij CU?
Inflammatie van de rectumstomp na subtotale colectomie kwam in 80% voor. Het 
was niet geassocieerd met een toename in naadlekkage. Het was wel een onaf-
hankelijke voorspeller voor het ontwikkelen van (therapie-refractaire) pouchitis.
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Dankwoord 

Zonder de bijdragen van vele anderen was dit proefschrift niet als zodanig tot stand 
gekomen. Allereest wil ik graag alle patiënten bedanken die deel uit hebben gemaakt 
van dit proefschrift. 

Prof. dr. W.A. Bemelman, beste Willem, je mailde me ooit: “we gaan de wereld veroveren”. 
Het is aan anderen om te beoordelen of dat gelukt is, maar de wereld lag zeker aan 
mijn voeten. Je overtuigingskracht en gedrevenheid werken aanstekelijk, en ik heb de 
vruchten kunnen plukken van je nationale en internationale connecties. Maar ik benijd 
je natuurlijk het meeste vanwege je partytricks. Van de pick-up service per motorboot tot 
entourage met rookmachine, ik hoop dat de wereld er weer snel van kan meegenieten.

Dr. C.J. Buskens, beste Chris, voor jouw “skattieees!” ben ik toch veel te nuchter? Maar 
ook jij zei ooit heel nuchter: “Als je de impact van een gemiddeld stuk bekijkt, kan je de 
wetenschap maar beter als een hobby bedrijven”. Wij vonden elkaar met een glas rosé 
bij jou in de achtertuin. Met die gouden formule lukte het ons om binnen een maand 
een artikel from scratch te publiceren. Altijd haastend door de gang en altijd het laatste 
woord, jij bedrijft geen droge wetenschap. Soms leek het meer alsof ik in een activistische 
beweging terecht was gekomen, wat het zo veel boeiender maakte, waarvoor dank! 

Prof. dr. G.R.A.M. D’Haens, beste Geert, als dit proefschrift ergens voor staat is het voor 
de MDL-chirurgie samenwerking. Dank voor het toevoegen van de nuance. 

Prof. dr. P.J. Tanis, beste Pieter, jij een rustige Zeeuw en ik een drukke Brabo, maar een 
no-nonsense mentaliteit en een stevig arbeidsethos hebben we allebei. Na al het 
monnikenwerk voor de T4 database kon je niet meer om heen. Gelukkig bood je mij 
de springplank voor mijn wetenschappelijke carrière, waarvoor dank. En zoals gezegd, 
2021 wordt ons jaar! 

Veel dank gaat uit naar alle leden van de commissie die hierin zitting hebben genomen, 
en natuurlijk naar alle medeauteurs voor hun samenwerking en de bijdrage aan dit werk.

Lieve Frans, mijn Wendy, mijn paranimf, meerdere keren acknowledged in dit proef-
schrift. Had ik maar beter opgelet tijdens Engels, dat had jou veel werk kunnen schelen. 
Natuurlijk staat familie altijd voor elkaar klaar, maar toch ben ik jou het meeste dank 
verschuldigd! Met de uitgave van dit proefschrift kan ik je eindelijk weer met rust laten, 
geniet van je vrije tijd!

Beste onderzoekers, assistenten, chirurgen, PA’s en secretaresses van G4, bedankt voor 
de leuke tijd. Er heerst bij jullie een mooie combinatie van gedrevenheid en humor.  

Beste collega’s van de maag-darm-leverziekten en het lab. Ik begreep vaak weinig van 
jullie praatjes over medicatie en biochemie, maar de conclusie was altijd helder: we 
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zijn er nog niet. We hebben elkaar nodig, dank voor alle uitleg en natuurlijk voor de 
topsamenwerking!

Lieve Lotje, 13-02-2015, een dagje chillen op Playa Cas Abou, wat later de grondslag van 
dit proefschrift bleek te zijn. Een ware mentor was je. Alle gesprekken, zo veel adviezen. 
Dank dat je me de grote en kleine kneepjes van het vak hebt geleerd!

Lieve oom Peter en tante Guusje, inderdaad, als je ze nodig hebt zijn ze er: mijn peetoom 
en peettante. Dank oom Peter voor je reflectie en je altijd even kritische blik. Natuurlijk 
gaan we dat varkentje wassen, en goed ook. Tante Guusje, al hadden we tot 04:00 uur 
’s nachts door geschilderd voor de kaft, het had jou niet gedeerd. Ik denk dat iedereen 
die dit leest kan beamen dat het resultaat prachtig is. 

Gelukkig is er ook een leven buiten dit proefschrift, een leven vol familie en vrienden. 
Ik wil nooit alleen zijn, maar gelukkig ben ik dat door jullie ook zelden. 
Lieve nichtjes en broers in Amsterdam, hopelijk blijven jullie allemaal nog lang in de 
stad. Er is niets zo gezellig als familie in de buurt. Samen sterk in de makelaardij, de 
bouw, het recht en in de keuken, we proberen het altijd goed voor elkaar te regelen. 
De zuid-Italianen kunnen nog een lesje van ons leren. 
Lieve keizers, dit is alweer het tweede Kuzco boekje en met prof. Pieta en tante Will 
zullen er nog minstens 2 volgen. Ik ben echt trots op wat we allemaal presteren! 
Lieve chickens, 7 moeders rijker op de Hoeve, in jullie ogen was er heel wat werk aan de 
winkel. Zo meteen staat ze daar dan, jullie ooit zo bleue foetje. Dank voor de mooie jaren! 
Alsof ik nog niet genoeg familie heb, kreeg ik er nog een hele familie bij, de Curaçao 
groep ée ée. Het leukste jaar van mijn leven. Laat Coerin niet meer in de steek, de 
volgende keer gaan we weer gewoon met zijn allen!

En toen ging ze naar het OLVG en waren daar Han en Char, wat een hilariteit. Al staan 
al je seinen roodgloeiend, als er even geborreld of geroddeld moet worden, dan moet 
dat gewoon, dank! Natuurlijk ook dank aan alle andere collega’s van het OLVG, niet 
aangenomen worden heeft maar weinig voordelen, maar jullie steunbetuiging is er 
zeker een van!

Families Wasmann en Van de Klok met oma aan het hoofd. Zo veel familie brengt ook 
zo veel diversiteit en gezelligheid met zich mee. Ik geniet van alle gekkigheid tijdens 
de familieweekenden en skivakanties. Family first!  

Pa en ma, promoveren moet dat? Een goede dokter helpt mensen! Ben je nou nog 
niet klaar? En zo meteen de twee meest trotse mensen in de zaal. Jullie laten ons altijd 
vrij, zolang we maar eerlijk zijn. Een stabiel team, “één lijn”, ik zal het nooit vergeten. 
De warme sfeer die er thuis heerst, overal eten en drank, ik zie steeds meer dat dat 
eigenlijk niet vanzelfsprekend is. Dank voor alles. Ooit zullen we jullie terugbetalen 
met heel veel kleinkinderen, wacht nou maar rustig af. 



Appendices | 203   

Lieve Coen, mijn held! Jij de neerlandicus en ik de taalvirtuoos, en zo komen we aan bij 
de laatste alinea welke niet door jou op spelling is gecontroleerd. Dat ik op ‘datenight’ 
toch nog even aan mijn dankwoord mag werken en jij gaat koken, zegt zo veel. Je 
bent zo relaxed, zelfverzekerd en beheerst de trouwheid die nodig is om ondanks alles 
Fainoort fan te blijven. Je laat me gewoon mijn ding doen, waarvoor dank! De dolle 
mina’s zouden trots op ons zijn. Wat kijk ik uit naar de volgende feesten die we gaan 
geven, op naar Le Blanc in de huiskamer! Hou van jou, je grootste fan. 
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