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Functional outcome after rectal surgery J-pouch versus side-to-end coloanal anastomosis after preoperative radiotherapy and total mesorectal 
excision for rectal cancer: a multicentre randomised trial

AbStrACt

Aim: Comparison of the functional and surgical outcome of the J-pouch with the 

side-to-end coloanal anastomosis after preoperative radiotherapy and total mesorectal 

excision in rectal cancer patients.

Methods: In a multicentre study patients with a carcinoma of the lower two third 

of the rectum were randomised to either a J-pouch or side-to-end reconstruction. 

Primary outcome was function of the neorectum one year after surgery. A functional 

outcome questionnaire (COREFO), and two quality of life questionnaires (EORTC-

QLQ-CR38 and SF-36) were to be completed by all participants preoperatively, and 4 

and 12 months postoperatively. Independent data managers recorded surgical out-

come. A group size of 30 patients in each group was calculated based on a 15 point 

difference of the COREFO scale.

Results: In total 107 patients were randomised, 55 in the J-pouch and 52 in the side-

to-end group. The COREFO incontinence scale at 4 months and the total functional 

outcome at 4 and 12 months showed better results for the J-pouch group in compa-

rison with the side-to-end group. The remaining COREFO scales (frequency, social 

impact, stool related aspects and bowel medication), surgical outcome (complications, 

reoperations, length of hospital stay, re-admissions and mortality), and quality of life 

did not show significant differences between treatment groups.

Conclusion: Overall results of a colonic J-pouch and a side-to-end anastomosis are 

comparable, allthough functional results are slightly better by constructing a J-pouch. 

The side-to-end anastomosis is technically less demanding and therefore a justified 

alternative in sphincter saving surgery.

iNtrOduCtiON

 Rectal cancer treatment has changed dramatically over the past decades. Under-

standing of the mesorectal tumour spread resulted in the total mesorectal excision 

(TME) technique, thereby reducing the local recurrence rate from 20 - 30% as descri-

bed by historic studies to approximately 10%. A further reduction in local recurrence 

rates has been established by combining TME with preoperative radiotherapy in a 

dose of 5x5 Gy, as described in a recent Cochrane systematic review that analysed 19 

randomised trials.1 These developments with the acceptance of 1 - 2 cm distal resec-

tion margins, and the technical development of stapling devices, made it possible to 

perform a low anastomosis with good oncological results, while preserving sphincter 

function. 

 Performing a coloanal anastomosis and thus avoiding a permanent colostomy 

has the possible disadvantage of developing the much referred ‘anterior resection 

syndrome’, a set of symptoms comprising a high defaecation frequency, feacal urgency 

and soiling.2 Most patients encounter this diminished anorectal function particularly 

in the first postoperative year. However, in about 30% of patients these dysfunctional 

symptoms may persist and become the main issue of their postoperative quality of life.3

 Improvement of functional results by the technically more demanding J-pouch 

has been demonstrated in comparison with the straight coloanal anastomosis. Prima-

rily within the first postoperative year the J-pouch has advantages over the end-to-end 

anastomosis due to a lower   frequency and a lower prevalence of feacal  

urgency,4-6 and has therefore been recommended as the procedure of choice. Few stu-

dies have been conducted to compare the J-pouch with the side-to-end anastomosis, 

whereas the side-to-end anastomosis is a technically less demanding procedure and 

therefore a compelling alternative.

 The objective of the present study was to compare functional and surgical results 

of the J-pouch with the side-to-end anastomosis and their impact on quality of life.
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PAtieNtS ANd methOdS

 Design 

 The design of the study was a multicentre randomised trial. Patients were allot-

ted either to a J-pouch or side-to-end reconstruction after total mesorectal excision for 

cancer of the distal rectum. 

 Patients 

 The protocol was approved by the Medical Ethical Committee of the Academic 

Medical Centre of the University of Amsterdam, and subsequently in the six other 

participating Dutch centres. All patients were registered after written informed con-

sent. An independent trial office verified if in- and exclusion criteria were met before 

randomisation. The inclusion criteria comprised histologically proven rectal cancer 

located in the middle or distal part of the rectum (≤ 10cm from the anal verge), and 

a WHO performance status ≤ 2. Exclusion criteria were: cT1 or cT4 tumours, distant 

metastases, medical history of a colonic resection, anorectal surgery or chemo-radio-

therapy, pre-existing feacal incontinence grade III or IV according to Parks,7 and a life 

expectancy of less than one year.

 

 At the start of the trial, patients were randomised one day before surgery. Auto-

mated randomisation was performed via the ALEA system using institute and gender 

as stratification factors.8 Due to the unexpectedly frequent peroperative detection of 

metastatic disease and/or irresectable tumours the protocol was modified after 1.5 

years. The amended protocol stated that the trial office was to be contacted during 

the operation after successful rectal resection and the patient was randomised after 

reconfirming the in- and exclusion criteria. The study protocol described the opera-

tion technique and the pre- and postoperative management in detail. Participants and 

assessors were not blinded to group assignment.

 Surgical procedure

 All patients received preoperative radiotherapy by a standardised protocol 

of 5x5 Gy. Within 5 days after radiotherapy patients were planned for surgery. To 

standardise the surgical procedure, supervision was provided by an experienced 

surgeon for the first colonic J-pouch procedures. The size of the colonic J-pouch was 

instructed to be 4 - 6 cm, as larger pouches can cause severe evacuation problems. The 

size of the side limb of the side-to-end anastomosis was instructed to be 3 - 4 cm. All 

anastomoses were performed with a circular stapler. A temporary loop ileostomy was 

performed in all patients. None of the patients received postoperative chemotherapy.

 

 Data collection procedure

 Preoperative questionnaires were given to the participating patients after com-

pletion of radiotherapy at hospital admission; the questionnaires at four and twelve 

months were received by post. All questionnaires were collected by qualified indepen-

dent datamanagers from the Netherlands Cancer Institute - Antoni van Leeuwenhoek 

Hospital (NKI-AVL), Amsterdam. Operation reports, pathological reports and events 

during the postoperative course were registered. All collected data were put into two 

databases in order to prevent input mistakes by independent datamanagers in the NKI-

AVL. In this institute an independent specialised statistician (AV) analysed the data.   

                                                                                                   

 Outcomes

 The primary endpoint was the function of the neorectum as assessed at 12 

months by the validated COloREctal Functional Outcome (COREFO) questionnaire’s 

summary score.9 This questionnaire comprises 26 questions that are combined into a 

total score (26 items) with 5 scales: frequency (2 items), incontinence (9 items), social 

impact (9 items), stool related aspects (3 items), and need for medication (3 items).  

The scores were linearly transformed into a score ranging from 0 - 100, with higher 

scores indicating more bowel function problems. 

 Secondary endpoint was the function of the neorectum as assessed by the same 

functional outcome COREFO score, at 4 months postoperatively. Furthermore, the sur-

gical results as registered by operation reports, pathological reports and events during 

the postoperative course were secondary endpoints. Quality of life at 4 and 12 months 

as assessed by the EORTC-QLQ-CR38 and the SF-36 questionnaires were also secon-

dary endpoints of the study. The EORTC-QLQ-CR38 is a validated colorectal cancer 

specific quality of life questionnaire that has been validated in Dutch pa tients.10,11 

The questionnaire comprises 2 functional scales (body image and sexual function) and 

7 symptom scales (defaecation problems, gastrointestinal symptoms, stoma-related 

problems, micturition problems, chemotherapeutic side effects, male and female sexual 

problems). The SF-36 is a validated general health survey12 that has had reliability and 

validity proven in the Netherlands.13 It yields an 8-scale profile of functional health and 

well-being scores. The EORTC-QLQ-CR38 as well as the SF-36 contain a score ranging 

from 0 - 100 with higher scores indicating better quality of life.

 

J-pouch versus side-to-end coloanal anastomosis after preoperative radiotherapy and total mesorectal 
excision for rectal cancer: a multicentre randomised trial
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 Statistical considerations

 Sample size

 With regard to the primary endpoint (i.e. the COREFO’s total functional out-

come score at 12 months) the study was planned to have an 80% power to detect a  

difference of 15 points between the two treatment groups 9(at the 0.05 significance 

level) with 30 patients in each group assuming a standard deviation of 20.  

 Statistical analysis

 Patients were assessed according to the intention-to-treat principle. Patients 

were considered eligible for functional assessment if their stoma was reversed and  

completed their 4 and 12 month questionnaire assessments within respectively 2 - 7 

and 9 - 18 months post-randomisation. Clinical outcomes were compared between 

treatment groups using Fisher exact and Mann-Whitney-Wilcoxon tests. The within-

patient differences were compared between treatment groups using the Mann-Whit-

ney-Wilcoxon tests. Missing data were not imputed due to the significant number of 

patient attrition over time due to ineligibility. An ANCOVA was applied with covari-

ates treatment group, gender, pelvic sepsis and tumour stage to test for their influence 

on functional outcome (the change-from-baseline COREFO primary endpoints). All 

tests were considered significant at the 0.05 level.

reSuLtS

 Patient population

 Between April 2002 and January 2007 a total of 127 patients were registered 

for participation in the trial, of which 107 patients were randomised. The reasons for 

not randomising were patient refusal (n=3), exclusion criteria (n=16) and unknown 

(n=1). Exclusion criteria were: liver metastasis (n=1), long course preoperative radio-

therapy (n=2), no preoperative radiotherapy (n=1), tumour located in upper third 

of the rectum (n=3), necessity of abdominoperineal resection (n=4), anal surgery in 

J-pouch versus side-to-end coloanal anastomosis after preoperative radiotherapy and total mesorectal 
excision for rectal cancer: a multicentre randomised trial

Table 1     Characteristics of 107 randomised patients

Characteristic J-Pouch Side-to-End

Number of patients 55  52 
Age (median (range)) 66 (33-82) 66 (44-79)
Gender (male / female) 1 17/19 2 7/15
Tumour level*
 Distal 1/3 18 (33) 16 (31)
 Mid 1/3  27 (49) 25 (48)
 Distal 2/3 4 (7)  6 (12)
 Not reported** 6 (11)  5 (10)
Pathological tumour stage
 A: T1-2, N0, M0 22 (40) 12 (23)
 B: T3-4, N0, M0 14 (25) 13 (25)
 C: T1-4, N1-2, M0 19 (35) 25 (48)
 D: T1-4, N1-2, M1 -  2 (4)
Advanced tumour stage
 T4  1  1
 N1  9 (16)  17 (33)
 N2  7 (13)  6 (12)

All values are in absolute numbers (percentages) unless stated otherwise.
*   Tumour level was evaluated in 62% by colonoscopy, in 30% by magnetic resonance imaging and in 8% by 

contrast enema.
**  In 11 patients the tumour level was described as less than 10 cm from the anal verge, without specification 

of the exact location.

Figure 1 Flow diagram of the study cohort

*  In three patients a side-to-end anastomosis and in one patient an end-to-end anastomosis was 
performed due to the inability to create a J-pouch; in one patient an abdominoperineal resection was 
performed due to the inability to perform oncologically safe sphincter saving surgery; two patients did 
not undergo a resection. 

‡  In one patient a J-pouch was erroneously created instead of a side-to-end anastomosis; in two 
patients an abdominoperineal resection was performed due to the inability to perform oncologically 
sustained sphincter saving surgery. 

These patients were analysed according to the intention-to-treat principle.

Assessed for eligibility (n=127)

Excluded (n=20)

Died < 4 months (n=3)

Died 4-12 months (n=1)

Randomised (n=107)

Analysed at 4 months (n=22)
Not eligible at four months (n=33)
	 •	Stoma	(n=21)
	 •	Missing	baseline	questionnaire	(n=7)
	 •	Missing	4	months	questionnaire	(n=5)

Analysed at 4 months (n=25)
Not eligible at four months (n=27)
	 •	Stoma	(n=14)
	 •	Missing	baseline	questionnaire	(n=8)
	 •	Missing	4	months	questionnaire	(n=5)

Allocated to J-pouch anastomosis (n=55)
Received allocated intervention (n=43)
Did not receive allocated intervention (n=12)*
Postoperative death (n=1)

Allocated to side-to-end anastomosis (n=52)
Received allocated intervention (n=47)
Did not receive allocated intervention (n=5) ‡

Postoperative death (n=1)

Analysed at 12 months (n=30)
Not eligible at twelve months (n=25)
	 •	Stoma	(n=14)
	 •	Missing	baseline	questionnaire	(n=7)
	 •	Missing	12	months	questionnaire	(n=4)

Analysed at 12 months (n=22)
Not eligible at twelve months (n=24)
	 •	Stoma	(n=10)
	 •	Missing	baseline	questionnaire	(n=8)
	 •	Missing	12	months	questionnaire	(n=12)

Colonic J-pouch Side-to-End
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history (n=1), endoscopic resection of a T1 tumour (n=1), simultaneous aorta replace-

ment (n=1), simultaneous esophageal tumour (n=1) and the impossibility to con-

struct a J-pouch anastomosis (n=1). The reason for not randomising was not reported 

in one patient. Patient and tumour characteristics are presented in Table 1, and with 

the exception of tumour stage, are well balanced between treatment groups. Tumour 

stage was more advanced in the side-to-end group (p=0.03).

 

 According to the guidelines of the CONsolidated Standards Of Reporting Trials 

(CONSORT) statement14 the flow of participants from group assignment to final 

analysis is shown in Figure 1. Although 48 patients in the J-pouch group and 44 

patients in the side-to-end group completed baseline assessments, only 30 and 22 

patients (respectively) could be assessed for functional outcome due to the presence 

of stomas (Figure 1) and missing/late questionnaire completions (Table 2A). These 

patients were also evaluated for quality of life status (Table 3). Due to incomplete 

questionnaires, the primary endpoint (COREFO total score) could only be assessed 

in 24 and 17 patients, respectively (Table 2B). All patients were assessed for events in 

the postoperative course, apart from patients who underwent an abdominoperineal 

resection or did not undergo a resection (Figure 1). 

J-pouch versus side-to-end coloanal anastomosis after preoperative radiotherapy and total mesorectal 
excision for rectal cancer: a multicentre randomised trial

Table 2A     COREFO summary scores9 of patients with a J-pouch and of patients with a  side-to-end 
anastomosis. The scores were linearly transformed to fit in a score range from 0 – 100 with higher 
scores indicating more bowel function problems

  Baseline Baseline 4 months 4 months 12 months 12 months
  J-pouch Side-to-End J-pouch Side-to-End J-pouch Side-to-End
  n=48 n=44 n=22 n=25 n=30 n=22
Frequency
 Median 12 25 25 50 12 25
 (Range) (0 - 88) (0 - 100) (0 - 62) (12 - 75) (0 - 50) (12 - 88)
 Mean 23 28 28 42 21 30
 (St.Dev.) (20) (20) (16) (18) (13) (18)
 Missing 1 0 0 0 1 0
Incontinence   
 Median 11 19 25 36 19 37
 (Range) (0 - 56) (0 - 64) (0 - 61) (5.6 - 83) (0 - 56) (8.3 - 78)
 Mean 16 21 25 44 20 34
 (St.Dev.) (14) (15) (18) (23) (15) (19)
 Missing 1 1 0 0 1 0
Social Impact  
 Median 19 28 25 56 14 36
 (Range) (0 - 94) (0 - 94) (2.8 - 72) (14 - 83) (0 - 64) (2.8 - 89)
 Mean 27 32 33 48 23 36
 (St.Dev.) (24) (24) (23) (22) (20) (21)
 Missing 5 3 5 1 3 1
Stool Related Aspects  
 Median 33 33 83 17 0 17
 (Range) (0 - 83) (0 - 92) (0 - 58) (0 - 67) (0 - 50) (0 - 58)
 Mean 28 34 18 24 11 19
 (St.Dev.) (18) (20) (20) (25) (16) (19)
 Missing 0 1 0 0 0 0
Bowel Medication  
 Median 0 0 0 25 0 21
 (Range) (0 - 58) (0 - 83) (0 - 58) (0 - 100) (0 - 67) (0 - 67)
 Mean 62 72 13 28 13 23
 (St.Dev.) (14) (18) (18) (28) (18) (23)
 Missing 0 1 0 0 0 0
Total  
 Median 15 25 23 42 14 34
 (Range) (2.9 - 60) (1.9 - 66) (1.9 - 48) (13 - 67) (0.96 - 48) (6.7 - 75)
 Mean 20 26 25 41 19 31
 (St.Dev.) (14) (15) (15) (17) (13) (16)
 Missing 5 5 5 1 5 1

Table 2B     COREFO summary scores9 of patients with a J-pouch (JP) and of patients with a side-to-end 
(STE) anastomosis. The scores were linearly transformed to fit in a score range from 0 - 100 with 
higher scores indicating more bowel function problems. Reported are the differences from baseline

   4 months 4 months  12 months 12 months
   JP STE  JP STE 
   n=22 n=25 p n=30 n=22 p
Frequency   
 Median  0 12 0.38 0 12 0.4
 (Range)  (-50 - 50) (-38 - 50)  (-75 - 38) (-38 - 38) 
 Mean  45 10  -34 23 
 (St.Dev.)  (25) (24)  (26) (22) 
 Missing  0 0  1 0 
Incontinence    
 Median  69 21 0.02 56 83 0.05
 (Range)  (-33 - 42) (-31 - 72)  (-33 - 36) (-44 - 42) 
 Mean  10 25  31 14 
 (St.Dev.)  (19) (24)  (16) (22) 
 Missing  0 1  1 1 
Social Impact   
 Median  83 18 0.25 -83 56 0.12
 (Range)  (-31 - 58) (-39 - 56)  (-53 - 47) (-56 - 47) 
 Mean  78 17  -49 75 
 (St.Dev.)  (25) (21)  (26) (26) 
 Missing  5 3  4 3 
Stool Related Aspects   
 Median  -12 -83 0.96 -17 -17 0.86
 (Range)  (-67 - 58) (-50 - 67)  (-83 - 33) (-50 - 58) 
 Mean  -91 -73  -20 -16 
 (St.Dev.)  (28) (31)  (24) (24) 
 Missing  0 1  0 0 
Bowel Medication   
 Median  0 17 0.08 0 17 0.07
 (Range)  (-8.3 - 33) (-33 - 100)  (-25 - 33) (-33 - 67) 
 Mean  87 22  81 19 
 (St.Dev.)  (14) (33)  (15) (25) 
 Missing  0 1  0 1 
Total  
 Median  96 20 0.04 -14 11 0.04
 (Range)  (-32 - 33) (-27 - 53)  (-30 - 26) (-38 - 36) 
 Mean  71 19  -14 97 
 (St.Dev.)  (17) (19)  (17) (18) 
 Missing  5 5  6 5 
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 Bowel function and quality of life

 The results of the COREFO questionnaire summary scores reflecting bowel 

function as assessed at 4 and 12 months after randomisation are depicted in Table 

2A. Although all scales demonstrate better functional results for the J-pouch group 

at 4 months, this better functionality was also present at baseline. Therefore, in Table 

2B the differences from baseline are depicted, demonstrating a significantly better 

continence for patients with a J-pouch at 4 months (p=0.04) and a better total func-

tional outcome for patients with a J-pouch both at 4 and 12 months postoperatively 

(p=0.04). The outcome parameters of secondary interest (COREFO at 4 months, the 

EORTC QLQ-CR38 defaecation problems score at 4 and 12 months, and the SF-36  

physical functioning score at 4 and 12 months) did not show any significant differen-

ces between treatment groups (Table 2 and 3). 

 The primary endpoints as assessed at baseline were not significantly different 

between patients who were evaluable at 4 months and those who had stomas. There 

was also no association between the endpoint assessed at 12 months and tumour stage.

 Surgical outcome and postoperative complications 

 The use of the descending colon versus the sigmoid colon for coloanal recon-

struction was similar in both groups with the latter being more often performed (Table 

4). Postoperative hospital stay, in-hospital mortality and overall complications did not 

differ between treatment groups. Details of the postoperative complications are listed 

in Table 5. A high number of complications occurred after the primary  

operation in both groups: 31 of 55 (56%) patients had a complicated course in the  

J-pouch group versus 26 of 52 (50%) patients in the side-to-end group. Sixty percent of 

all complications were minor complications, as defined in the publication of Bakx et 

al.15 Eight of nineteen patients with an anastomotic leakage underwent a relaparotomy 

with a local washout, while the other patients were conservatively treated. In four of 

13 patients with an abdominal abscess surgical drainage was performed and in five of 

14 patients with a small bowel obstruction conservative therapy failed and a relaparo-

tomy was needed. In one patient the vascularisation of the J-pouch was inadequate and 

the pouch had to be removed. Eight re-operations were performed for other reasons. 

Median (range) time for reversal of the ileostomy was 12 (1 - 23) weeks for the patients 

with a J-pouch, and 7 (1 - 63) weeks for the patients with a side-to-end anastomosis 

J-pouch versus side-to-end coloanal anastomosis after preoperative radiotherapy and total mesorectal 
excision for rectal cancer: a multicentre randomised trial

Table 3    EORTC QLQ-CR38 and SF-36 scores of patients with a J-Pouch (JP) or a side-to-end (STE) 
anastomosis

   JP STE JP STE JP STE
   n=48 n=44 n=22 n=25 n=30 n=22
        Baseline       4 months     12 months
EORTC QLQ-CR38
Defaecation problems
  Mean 73 74 75 67 81 75
  (St.Dev.) (15) (15) (14) (14) (13) (14)
  Missing 5 7 1 0 2 3
Gastrointestinal 
symptoms
  Mean 77 74 76 63 79 69
  (St.Dev.) (16) (14) (13) (21) (13) (17)
  Missing 3 1 0 1 1 0
Micturition problems
  Mean 72 69 78 66 78 64
  (St.Dev.) (22) (18) (22) (24) (15) (22)
  Missing 2 0 0 0 0 0
Sexual functioning
  Mean 77 73 78 78 72 74
  (St.Dev.) (24) (21) (21) (24) (23) (25)
  Missing 3 3 0 3 3 1
SF-36 
Physical functioning
  Mean 87 80 83 66 90 75
  (St.Dev.) (15) (21) (14) (22) (13) (29)
  Missing 3 3 1 2 2 1
Social functioning
  Mean 74 72 69 54 82 73
  (St.Dev.) (21) (26) (25) (30) (21) (29)
  Missing 0 1 0 2 0 0
General health 
perception
  Mean 67 59 65 56 65 56
  (St.Dev.) (21) (18) (21) (19) (22) (24)
  Missing 1 2 1 1 0 0

Table 4    Surgical outcome in patients allocated for a J-pouch anastomosis and in patients allocated for a 
side-to-end anastomosis (intention-to-treat principle)

   J-Pouch Side-to-End
   n = 55 n = 52

Anastomosis*
 Descending colon 17 (31) 19 (36)
 Sigmoid colon 34 (62) 30 (58)
 Not reported 1 (2)  1 (2)
 No anastomosis performed 3 (5)  2 (4)
Postoperative hospital stay
 (median(range)) (days) 15 (5-8) 17 (7-73)
In-hospital mortality 1  1
Complicated course (excluding stoma  reversal) 31  26
Re-operations (excluding stoma reversal) 17  9
Re-admissions < 1 month** 6  4

All values are in absolute numbers (percentages), unless stated otherwise. 
*   The decision to perform a sigmoid colonic pouch or a descending colonic pouch was determined by the 

surgeon’s preference.
**  J-pouch: high output ileostomy (n=2), small bowel obstruction (n=1), wound infection (n=1), intra-abdominal 

infection (n=1), cardiac failure (n=1). Side-to-End: wound infection (n=1), intra-abdominal infection (n=2), 
lower gastrointestinal tract bleeding (n=1).
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(p=n.s). In 18 (33%) patients in the J-pouch group and 14 (27%) patients in the side-

to-end group the ileostomy was reversed during first admission. Complications after 

reversal of the ileostomy were similar for both groups and are listed in Table 5. 

 In multivariate analysis, different factors were tested for their influence on 

functional outcome, such as tumour stage, gender, pelvic sepsis and type of anastomo-

sis, but no influence on functional outcome was found.

 

 The flow diagram (Figure 1) displays mortality at different time points. At one 

year one patient in the J-pouch group and five patients in the side-to-end group had 

died (p=n.s). In each group one patient died during the postoperative period; in the 

J-pouch group a pelvic bleeding resulted in a haemorrhagic shock, in the side-to-end 

group a septic shock resulted in multi-organ failure. During follow-up, one patient 

died due to metastatic disease, whereas the other three deaths were non-tumour re-

lated. After one year of follow-up, two patients in both groups were diagnosed with a 

local recurrence. Within the same period metastatic disease was found in 5 of 55 (9%) 

patients in the J-pouch group versus 9 of 52 (17%) patients in the side-to-end group.

diSCuSSiON

 In this multicentre randomised trial a better functional outcome was found in 

patients with a J-pouch as compared to patients with a side-to-end anastomosis. These 

functional differences did not influence health-related and overall quality of life. 

However, this better functionality should be interpreted with caution, as it reflects the 

results of 40% of the randomised patients.

 Short term outcome of surgery did not show significant differences between the 

treatment groups with respect to complications, postoperative hospital stay, necessity 

of re-operation, hospital re-admissions and mortality. Temporary diversion of the  

feacal stream by creating a loop ileostomy was performed in all patients. How ever, 

reversal of the ileostomy tended to occur later in the J-pouch group than in the side-

to-end group; in a substantial number of patients the ileostomy was not reversed at 4 

months. This caused an unexpectedly high reduction of eligibility for postoperative 

functional assessment, especially at the 4 months time point. This delay in stoma 

reversal was due to both logistic reasons (waiting list) and the relatively high rate of 

complications. In future trials, by changing the time point for follow-up from date of 

randomisation to date of restored bowel continuity this issue can possibly be overcome.

 The hypothesis that a J-pouch anastomosis provides a better defaecatory func-

tion by constructing a larger reservoir and by transecting the circular muscular fibres 

(thus preventing neorectal irritability) is credible.16 Furthermore, the superiority of 

the J-pouch in comparison with the end-to-end anastmosis might be contributed to 

the antiperistaltic direction of the feacal flow due to the double barrelled configurati-

on. In case of a side-to-end anastomosis, the isoperistaltic feacal flow is partly diver-

ted by the distal colonic part of the anastomosis. It is possible that the initially larger 

reservoir of the J-pouch is equalized by the adaptation of the side-to-end reservoir 

after approximately 4 months, as the peristaltic direction towards the distal colonic 

part of the anastomosis is creating a threshold volume which is similar to that of the 

J-pouch reservoir. 

 

 This phenomenon has been previously studied by barostat measurements. Fürst 

et al. described comparable results of maximally tolerable volume and neorectal capa-

city of the J-pouch and the end-to-end anastomosis.17 Comparing maximally tolerated 

volume and threshold volume of the J-pouch with the side-to-end anastomosis, higher 

and similar maximum results are described.18-20 Most likely, the major functional 

principle of the J-pouch is predominantly related to delayed propulsive motility and 

Table 5    Complications after rectal resection and after stoma reversal

   J-Pouch Side-to-End
   n = 55 n = 52

Complications after rectal resection
 Anastomotic leakage* 10/49 (5) 9/48 (3)
 Abdominal abscess 6 (3)  7 (1)
 Small bowel obstruction 8 (4)  6 (1)
 Ischemia of the J-Pouch 1 (1)  0 (-)
 Recurrent haemorrhage 1 (1)  0 (-)
 Thrombo-embolic complications 2 (2)  2 (2)
 Wound infection 1 (-)  1 (-) 
 Stoma related complications 2 (-)  2 (-) 
 Pneumonia 2 (-)  2 (-)
 Urinary tract infection 4 (-)  4 (-)
 Other  15  10
 Total  50 (17) 43 (9) 

   J-Pouch Side-to-End
   n = 18 n = 14

Complications after stoma reversal
 Anastomotic leakage 2  1
 Abdominal abscess -  2 
 Small bowel obstruction -  1
 Urinary tract infection 3  - 
 Other  1  1
 Total  6  5

All values are in absolute numbers (re-operations).
*  Percentage of anastomotic leakage is calculated by comparing absolute numbers to patients with an  

anastomosis.
No significant differences were found between both treatment groups.
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not to the increased neorectal capacity. Furthermore, by analysing barostat measure-

ments in a subgroup of patients in the present trial, we were able to demonstrate neo-

rectal contractions in both groups of patients, as a response to prolonged isobaric and 

isovolumetric distension. These contractions may contribute to an increased  

bowel frequency and complaints of urge.16

 The recently published Cochrane systematic review compared all different ana-

stomotic techniques and recommended the J-pouch as the procedure of choice, based 

on improved bowel function as compared to the end-to-end anastomosis. However, 

similar functional and surgical results of the side-to-end anastomosis and the J-pouch 

were found.6

 At the onset of our trial multiple studies had indeed demonstrated the superio-

rity of the colonic J-pouch in comparison with the end-to-end anastomosis, whereas 

just one study had been published comparing the colonic J-pouch with the side-to-end 

anastomosis. The latter found a reduction of bowel movements per day in favour of 

the J-pouch at three and six months postoperatively, but was performed before the era 

of preoperative radiotherapy and the questionnaire to evaluate functional outcome in 

that study was not validated.18

 During the course of our trial, two other randomised controlled trials have 

been published, comparing the colonic J-pouch with the side-to-end anastomosis. 

Some shortcomings of these two trials should be taken in mind. Machado et al. retro-

spectively assessed baseline function, and the size of the pouch was instructed to be 

8 cm, which is relatively large and might have influenced functional outcome.21  The 

most recently published trial of Jiang et al. did not find functional differences between 

the colonic J-pouch and the side-to-end anastomosis, but no validated questionnaire 

was used to analyse functional outcome.20 These studies are summarised in Table 6. 

 In the present trial, baseline results were prospectively collected and a validated 

questionnaire was used to analyse functional outcome. Multivariate analysis demonstrated 

no influence of possible confounders on functional outcome. Although the high rate of 

complications in our study is in contrast with these previous RCT’s,18,20,21 similar compli-

cation rates have been described in other large randomised studies. In comparison, the 

Dutch TME trial found a 48% complication rate22 and the MRC CLASSICC trial reported 

a 50% complication rate after rectal surgery.23 In the present trial, independent datamana-

gers collected the data: the reporting was meticulous and therefore more reliable. Secondly, 

the use of preoperative radiotherapy in all patients, in combination with the construction 

of a coloanal anastomosis might have influenced our results. Finally, the majority of com-

J-pouch versus side-to-end coloanal anastomosis after preoperative radiotherapy and total mesorectal 
excision for rectal cancer: a multicentre randomised trial

plications were minor complications and did not influence 

bowel function. 

 The possible advantages in the first months after 

the operation should be balanced against the fact that the 

construction of a J-pouch is technically more challen-

ging and sometimes impossible, due to the requirement 

of an additional length of colon to connect the apex of 

the pouch to the distal anorectum. Furthermore, a short 

mesocolon can make this mobilization more difficult 

and a fat-loaded, double folded mesocolon can be too 

bulky to descend into a narrow pelvis, especially in male 

patients.24 This inability to construct a colonic J-pouch 

was also seen in our study group, as in three patients a 

side-to-end anastomosis and in one patient an end-to-

end anastomosis had to be created due to techniqual dif-

ficulties, despite randomisation for a J-pouch. This was 

one of the reasons why we decided to change the protocol 

and preferred to randomise the patients not before, but 

during the operation.   

 In the present trial, the late restoration of bowel 

continuity caused a relatively large number of missing 

data for the primary outcome. Although unfortunate and 

a limitation for drawing strong conclusions, these data 

contribute to the body of evidence that the J-pouch pro-

vides no convincing support for its superiority in compa-

rison with the side-to-end anastomosis.  Therefore, this 

study does not support the preferred use of the J-pouch, 

but justifies the choice of the side-to-end coloanal ana-

stomosis, because of its ease of construction.

Ta
b

le
 6

   
 R

C
T’

s 
co

m
pa

rin
g 

th
e 

co
lo

ni
c 

J-
po

uc
h 

(J
P

) w
ith

 th
e 

si
de

-t
o-

en
d 

an
as

to
m

os
is

 (S
TE

)

 
 

 
Y

ea
r*

 
   

  n
 

R
an

do
m

is
at

io
n 

P
re

op
 

Tu
m

ou
r 

 
FU

 
Q

ue
st

io
nn

ai
re

 
S

iz
e 

S
to

m
a 

C
om

pl
ic

at
io

ns
 

 
 

 
JP

 : 
S

TE
 

 
R

T/
C

R
T 

le
ve

l 
m

on
th

s 
 

JP
 : 

S
TE

 
JP

 : 
S

TE
 

JP
 : 

S
TE

H
ub

er
18

 
 

95
-9

6 
29

:3
0 

cl
os

ed
 e

nv
el

op
s 

n.
r.

 
≤ 

10
cm

 
6 

N
ot

 v
al

id
at

ed
 

6 
cm

: 3
-4

 c
m

 
23

:2
1 

3:
4

M
ac

ha
do

21
 

 
95

-9
9 

29
:3

0 
cl

os
ed

 e
nv

el
op

s 
39

:3
9 

≤ 
15

cm
 

12
 

H
al

lb
öö

k 
8 

cm
: 3

-4
 c

m
 

1:
0 

14
:1

1
Ji

an
g 2

0  
 

98
-9

9 
24

:2
4 

ra
nd

om
 n

um
be

r 
ta

bl
e 

10
:1

2 
≤ 

10
cm

 
24

 
N

ot
 v

al
id

at
ed

 
5 

cm
: 5

 c
m

 
7:

9 
3:

4

A
bb

re
vi

at
io

ns
: J

P
, c

ol
on

ic
 J

-p
ou

ch
; S

TE
, s

id
e-

to
-e

nd
; R

T,
 r

ad
io

th
er

ap
y;

 C
R

T,
 c

he
m

or
ad

io
th

er
ap

y;
 F

U
, f

ol
lo

w
-u

p;
 n

.r
., 

no
t r

ep
or

te
d.

 
A

ll 
tr

ia
ls

 w
er

e 
on

e 
ce

nt
re

 tr
ia

ls
; *

 Y
ea

r:
 a

cc
ru

al
 p

er
io

d.



36 37

Functional outcome after rectal surgery J-pouch versus side-to-end coloanal anastomosis after preoperative radiotherapy and total mesorectal 
excision for rectal cancer: a multicentre randomised trial

ACKNOWLedgmeNtS

 Funding

 This study received a grant from the Dutch Digestive Diseases Foundation 

(Maag Lever Darm Stichting: MLDS) and the Commission of Applied Clinical  

Research (Commissie voor Klinisch Toegepast Onderzoek: CKTO).

 Participating hospitals

 Academisch Medisch Centrum Amsterdam, (Dr. J.F.M. Slors, Prof. Dr. WA 

Bemelman), Antoni van Leeuwenhoekziekenhuis, Amsterdam (Dr. F.A.N. Zoetmul-

der, Dr. F. van Coevorden), Sint Lucas Andreas Ziekenhuis, Amsterdam (Dr. W.F. van 

Tets, Dr. E.Ph. Steller), Onze Lieve Vrouwe Gasthuis, Amsterdam (Dr. M.F. Gerhards, 

Dr. L.T. de Wit, Dr. P.J. Borgstein), Albert Schweitzer Ziekenhuis, Dordrecht 

 (Dr. K.G. Tan, Dr. R.J. Oostenbroek), Gelre Ziekenhuizen, Apeldoorn (Dr. W.H. 

Bouma, Dr. J.G.J. Roussel, Dr. W. Lastdrager), Isala Klinieken, Zwolle (Dr. D. van  

Geldere, Dr. E.G.J.M. Pierik, Dr. A.D. van Dalsen, Dr. J.E. de Vries, Dr. J.W. Ooster-

huis), Reinier de Graaf Gasthuis, Delft (Dr. T.M. Karsten, Dr. L.P.S. Stassen)

 Obituary

 In November 2009, Frederik Slors past away. As a colorectal surgeon in the  

Academic Medical Centre (AMC) in Amsterdam, he contributed to the accomplish-

ment of this study. We lost in him a skilful surgeon and a highly appreciated colleague.

reFereNCeS
  

 1.  Wong RK, Tandan V, de Silva S et al. Preoperative radiotherapy and curative sur-

gery for the management of localized rectal carcinoma. Cochrane Database Syst 

Rev 2007; CD 002102.

 2.  Ortiz H, Armendariz P. Anterior resection: do the patients perceive any clinical 

benefit? Int J Colorectal Dis 1996; 11:191-195

 3.  Williamson ME, Lewis WG, Finan PJ et al. Recovery of physiologic and clinical 

function after low anterior resection of the rectum: myth or reality? Dis Colon 

Rectum 1995; 38:411-418

 4.  Hida J, Yoshifuji T, Tokoro T et al. Comparison of long term functional results of 

colonic J-pouch and straight anastomosis after low anterior resection for rectal 

cancer: a five-year follow-up. Dis Colon Rectum 2004; 47:1578-1585

 5.  Heriot AG, Tekkis PP, Constantinides V et al. Meta-analysis of colonic reservoirs 

versus straight coloanal anastomosis after anterior resection. Br J Surg 2006; 

93:19-32

 6.  Brown CJ, Fenech DS, McLeod RS. Reconstructive techniques after rectal resection 

for rectal cancer. Cochrane Database Syst Rev 2008; CD006040

 7.  Hardcastle JD, Parks AG. A study of anal incontinence and some principles of 

surgical treatment. Proc R Soc Med 1970; 63 Suppl:116-118

 8. http://pl.tenalea.net/Pages/randomisationservice.aspx 2010

 9.  Bakx R, Sprangers MA, Oort FJ et al. Development and validation of a colorectal 

functional outcome questionnaire. Int J Colorect Dis 2005; 20:126-136

 10.  Sprangers MA, te Velde A, Aaronson NK. The construction and testing of the 

EORTC colorectal cancer-specific quality of life questionnaire module (QLQ-

CR38). European Organization for Research and Treatment of Cancer Study 

Group on Quality of Life. Eur J Cancer 1999; 35:238-247

 11.  Sprangers MA. Response-shift bias: a challenge to the assessment of patients’  

quality of life in cancer clinical trials. Cancer Treat Rev 1996; 22 Suppl A:55-62

 12.  Ware JE Jr, Sherbourne CD. The MOS 36-item short-form health survey (SF-36). 

I. Conceptual framework and item selection. Med Care 1992; 30:473-483

 13.  Aaronson NK, Muller M, Cohen PD et al. Translation, validation, and norming of 

the Dutch language version of the SF-36 Health Survey in community and chronic 

disease populations. J Clin Epidemiol 1998; 51:1055-1068

 14.  Campbell MK, Elbourne DE, Altman DG. CONSORT statement: extension to 

cluster randomised trials. BMJ 2004; 328:702-708



38 39

Functional outcome after rectal surgery

 15.  Bakx R, Emous M, Legemate DA et al. Categorization of major and minor com-

plications in the treatment of patients with respectable rectal cancer using short 

term preoperative radiotherapy and total mesorectal excision: a Delphi round. 

Colorectal Dis 2006; 8:302-308

 16.  Bakx R, Doeksen A, Slors JF et al. Neorectal irritability after short term preope-

rative radiotherapy and surgical resection for rectal cancer. Am J Gastroenterol 

2009; 104:133-141

 17.  Furst A, Burghofer K, Hutzel L et al. Neorectal reservoir is not the functional prin-

ciple of the colonic J-pouch: the volume of a short colonic J-pouch does not differ 

from a straight coloanal anastomosis. Dis Colon Rectum 2002; 45:660-667

 18.  Huber FT, Herter B, Siewert JR. Colonic pouch vs. side-to-end anastomosis in low 

anterior resection. Dis Colon Rectum 1999; 42:896-902

 19.  Iizuka I, Koda K, Seike K et al. Defaecatory malfunction caused by motility dis-

order of the neorectum after anterior resection for rectal cancer. Am J Surg 2004; 

188:176-180

 20.  Jiang JK, Yang SH, Lin JK. Transabdominal anastomosis after low anterior  

resection: A prospective, randomised, controlled trial comparing long term results 

between side-to-end anastomosis and colonic J-pouch. Dis Colon Rectum 2005; 

48:2100-2108

 21.  Machado M, Nygren J, Goldman S et al. Similar outcome after colonic pouch and 

side-to-end anastomosis in low anterior resection for rectal cancer: a prospective 

randomise trial. Ann Surg 2003; 238:214-220

 22.  Marijnen CA, Kapiteijn E, van de Velde CJ et al. Acute side effects and complica-

tions after short term preoperative radiotherapy combined with total mesorectal 

excision in primary rectal cancer: report of a multicentre randomised trial.  

J Clin Oncol 2002; 20:817-825

 23.  Guillou PJ, Quirke P, Thorpe H et al. Short term endpoints of conventional versus 

laparoscopic-assisted surgery in patients with colorectal cancer (MRC CLASICC 

trial): multicentre, randomised controlled trial. Lancet 2005; 365:1718-1726

 24.  Fazio VW, Mantyh CR, Hull TL. Colonic 'coloplasty': novel technique to enhance 

low colorectal or coloanal anastomosis. Dis Colon Rectum 2000; 43:1448-1450

J-pouch versus side-to-end coloanal anastomosis after preoperative radiotherapy and total mesorectal 
excision for rectal cancer: a multicentre randomised trial


