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Abstract

Aim Restorative proctocolectomy with ileal pouch-anal

anastomosis for patients with familial adenomatous

polyposis (FAP) and ulcerative colitis (UC) has been

modified from a transanal hand-suture after mucosecto-

my to a stapled ileal pouch-anal anastomosis (IPAA)

without mucosectomy. Better functional results favour

stapled anastomosis; however, stapled anastomosis

results in higher rates of adenomas in persisting anorec-

tal mucosa. The purpose of this study was to compare

the two techniques of pouch-anal anastomosis with

respect to early postoperative complications in a collec-

tive of FAP patients.

Method The study was performed as a matched-pair

analysis. Data were obtained from a prospectively col-

lected database.

Results The overall rate of postoperative complications

was higher after stapled IPAA (31% stapled vs 23% hand-

sewn), with anastomotic stricture occurring in 24.3%

(stapled) and 16.2% (handsewn) (P = 0.22). Any leakage

or pelvic abscess formation after stapled anastomosis

occurred within 30 days in almost all patients, whereas

these were mainly diagnosed between 30 days and

6 months after handsewn IPAA. A laparoscopic approach

was used in 56.7% of patients in the stapled group but in

only two patients in the handsewn group. Intra-operative

blood loss was significantly higher in the handsewn

group (mean � SD: 699 � 511 ml vs 369 � 343 ml;

P < 0.0001), as was the volume of blood transfused

(mean � SD: 205 � 365 ml vs 8 � 49 ml; P <
0.0001). Function did not differ between the groups.

Conclusion There was a nonstatistically significant

tendency towards a higher rate of early postoperative

complications after stapled IPAA. The timing of anasto-

motic leakage and abscess formation differed between

the groups.

Keywords FAP, restorative proctocolectomy, pouch,

ileal pouch-anal anastomosis, IPAA

What does this paper add to the literature?

Pouch-related complications after double-stapling and
hand-suture of the ileal pouch-anal anastomosis (IPAA)
during restorative proctocolectomy were analysed in a
large number of patients with familial adenomatous
polyposis (FAP) to determine whether disease-related
factors might be a cause of postoperative complications.
The results showed a trend of a high complication rate
after stapled IPAA compared with manual IPAA and,
when it occurred, anastomosic leakage was earlier after a
stapled IPAA.

Introduction

Restorative proctocolectomy with ileal-pouch anal anas-

tomosis (IPAA) has become the standard surgical proce-

dure in the prophylactic treatment of patients with a

classical phenotype of familial adenomatous polyposis

(FAP) [1–6]. Owing to the nature of the disease,

removal of the colorectal mucosa as completely as possi-

ble is required to minimize the risk of metachronous

cancer in the anorectal stump. The operation allows

radical removal of the colorectum and the preservation

of anal function [7]. Since its first description in 1978

[8], pouch reconstruction has been modified several

times. Although various pouch designs have been devel-

oped [2], most centres use the J-pouch introduced by

Utsunomiya et al. in 1980 [9].
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As with pouch design, the ileal pouch-anal anasto-

mosis (IPAA) technique has been modified. In parallel

with the introduction of stapling devices in the 1980s,

manual IPAA with mucosectomy [2,5,9] has been

increasingly replaced with a double-stapling technique

without mucoscetomy [3–5,10].

Several studies have compared both techniques with

respect to function and perioperative complications

[11–14]. Three studies specifically addressed differences

in perioperative complications and found higher rates of

septic complications, fistula formation and anastomotic

stricture after a handsewn IPAA [3,14,15]. In contrast,

Lewis et al. reported a higher incidence of stricture after

stapled IPAA [16]. Various authors have shown that

stapled IPAA is associated with better function, espe-

cially of faecal continence [3,11,13,14]. The underlying

reason is assumed to be less trauma to the anal sphinc-

ter and preservation of the anal transitional zone (ATZ)

[3,4,11,13,14]. A meta-analysis by Lovegrove et al.

showed a higher incidence of dysplasia in the ATZ after

a stapled anastomosis, in line with the results from the

same group for FAP, which showed persisting adeno-

mas in the residual anorectal mucosa after a stapled

IPAA in up to 28% of patients [4].

Many studies on restorative proctocolectomy have

mixed patients with FAP and ulcerative colitis (UC)

[3,12,13,16]. However, previous studies have shown

differences in complication rates and function between

such patients [12,15,17–21]. A recent study by our

own group identified septic complications among UC

patients as a reason for late pouch failure over a

follow-up period of years [22].

For this reason the present study dealt exclusively

with patients with FAP and aimed to compare the early

complications related to the IPAA performed using

stapled or handsewn techniques.

Method

Patients

The Heidelberg Polyposis Register [23] was searched

for patients who had undergone restorative proctocolec-

tomy with a stapled IPAA between 2001 and 2006.

This time period was chosen because of a major switch

of the IPAA technique to double stapling in 2001.

According to the matching criteria, patients who had

undergone restorative proctocolectomy with a hand-

sewn anastomosis between 1984 and 2001 were

extracted from the Polyposis Register.

Seventy-four patients treated with a stapled IPAA

during restorative proctocolectomy for FAP were avail-

able for analysis. Of the 189 patients treated with a

handsewn IPAA, 74 were matched to those treated with

a stapled IPAA according to the following criteria: age

at the time of restorative proctocolectomy; gender; and

previous colonic surgery. The following clinical data

were retrieved from the Polyposis Register and clinical

charts: age; weight; height; duration of the surgical

procedure; intra-and postoperative blood loss and trans-

fusions; perioperative complications and clinical man-

agement; results of follow-up consultations, including

endoscopy; and pathology reports.

End-points

Primary and secondary end-points
The primary end-point was the rate of pouch-related

complications within the first 2 years after restorative

proctocolectomy. Anastomotic leakage was defined as a

separation of the IPAA detected clinically, radiographi-

cally or endoscopically. Examination of the IPAA was

initiated on the basis of features including fever, pain

and laboratory results. A fistula was regarded as a signif-

icant complication if it was arising from the IPAA. Pel-

vic abscess formation was detected radiographically by

CT scan. Stricture formation of the IPAA was diag-

nosed only where instrumental dilatation was required,

it did not include cases with a membranous web, dilated

by digital examination. Secondary end-points included

postoperative bleeding, persisting rectal mucosa and

function.

Surgical technique

Following open, laparoscopic or laparoscopically assisted

proctocolectomy, all patients received a J-pouch recon-

struction. Stapling of the IPAA was performed using a

circular stapler without mucosectomy. This was carried

out in all patients treated with a handsewn IPAA.

With the exception of three patients, all those who

had a stapled IPAA received a diverting ileostomy for

approximately 3 months. Before closure of the ileosto-

my, all patients underwent radiography of the pouch,

pouchoscopy and anal manometry.

Function

The MSKCC-Incontinence Scoring System, which con-

sists of 18 questions on continence, factors influencing

continence and the frequency of defaecation after rectal

resection, was used to record the nature and the severity

of incontinence [24]. The answers are given in integers,

which are added to give a global score with three sub-

scales (Table 3). Four questions are evaluated as single

items and are included in the global score. A higher
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score equals a better functional result. The question-

naire was translated into German and sent to patients

by post in 2006.

Persisting rectal mucosa

Regular follow up of the IPAA and the ileal mucosa in

the pouch was performed by flexible pouchoscopy at

intervals of 1 year. In patients with possible abnormality

of the IPAA, an additional proctoscopy with biopsies, if

indicated, was performed.

Statistical analysis

Data were expressed as mean � SD or median with in-

terquartile range (IQR), according whether the data

were parametric or nonparametric, respectively. Differ-

ences between the distributions of quantitative parame-

ters of the stapler and the handsewn groups were

analysed using the nonparametric Mann–Whitney

U-test. To compare the rates of postoperative complica-

tions, Pearson’s chi-square test or Fisher’s exact test was

used, where appropriate. A P-value of ≤ 0.05 was con-

sidered statistically significant. SAS software (Release

9.1; SAS Institute, Inc., Cary, North Carolina, USA)

was used.

Results

Two-hundred and seventy-seven patients who under-

went restorative proctocolectomy with IPAA for FAP

were identified from the Heidelberg Polyposis Register.

Of these, 74 had been treated with a stapled IPAA and

had complete follow-up data for the required observa-

tion period. They were matched with 74 patients out of

189 who had been treated with a handsewn IPAA. The

mean ages, at surgery, of the stapled and handsewn

groups were 28.0 (14.3–56.4) years and 28.5 (10.9–

55.8) years, respectively (Table 1). The body mass

index was 23.1 kg/m2 in the handsewn group and

22.8 kg/m2 in the stapled group, with no statistically

significant difference between the groups.

All but four patients underwent restorative proctoco-

lectomy as the primary surgery. Three had previously

had a colectomy with ileorectal anastomosis (one in the

stapled group and two in the handsewn group). One

patient with a stapled IPAA had previously undergone a

segmental colonic resection.

Eight patients in the stapled group and 12 in the

handsewn group had colorectal cancer at the time of

restorative proctocolectomy. In the stapled group

desmoid disease involving the mesentery was found

intra-operatively in four patients. Only one of these

developed a postoperative complication (haematoma).

No patient in the handsewn group had a desmoid

tumor at the time of pouch surgery.

In the stapled group, 42 (56.7%) patients underwent

laparoscopic or laparoscopic-assisted surgery compared

with two (2.5%) in the handsewn group. Conversion

from laparoscopic surgery to open surgery was necessary

in three (3.6%) patients in the stapled group and in one

(1.5%) in the handsewn group.

The median interval from the pouch operation to

closure of the ileostomy was 106 (IQR: 86–135) days

after stapled IPAA and 112.5 (IQR: 92–138) days after

handsewn IPAA (P = 0.6206).

Intra-operative blood loss was higher in the hand-

sewn group (mean 699 � 511 ml vs 369 � 343 ml;

P < 0.0001). Likewise, the mean volume of blood

transfused was significantly higher in the handsewn

group (205 � 365 ml vs 8 � 49 ml; P < 0.0001).

Complications 2 years after restorative

proctocolectomy

Twenty-three (31.08%) patients treated with a stapled

IPAA had 29 pouch-related complications within

2 years of surgery compared with 17 (22.97%) patients

in the hand-sewn group who had 22 complications.

Although showing a clear tendency, this difference did

not reach statistical significance (P = 0.2668, Table 2).

Complications after stapled IPAA occurred at a

mean � SD interval of 97.3 � 122.1 days in the stapler

group (range, 6–556 days) and at 142.2 � 152.7 days

Table 1 Patient data.

Stapled group

(n = 74)

Handsewn group

(n = 74) P

Male: female 40: 34 (54.0%: 45.9%) 40: 34 (54.0%: 45.9%)

Mean age at RPC 28.0 (14.3–56.4) 28.5 (10.9–55.8) 0.697

Patients with previous colonic surgery 2 (2.7%) 2 (2.7%)

Median (IQR) body mass index (BMI) kg/m2 22.8 (19.9–26.1) 23.1 (19.8–25.4) 0.812

BMI, body mass index; IQR, interquartile range; RPC, restorative proctocolectomy.
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in the handsewn group (range, 20–579 days)

(P = 0.189).

To exclude a learning curve effect in the early years

of stapler usage, we compared the complication rates

between 2001–2003 and 2004–2006. There was no

significant difference in the complication rates between

these two periods (P = 0.7072).

Primary end-points

Anastomotic leakage
In the stapler group, six patients were diagnosed

with leakage of the IPAA within 30 days of surgery,

compared with only one leak within the same time per-

iod (out of four leaks in total) in the handsewn group.

This difference did not reach statistical significance

(Table 2).

In the six patients having leakage after stapled IPAA,

two required major revision with re-creation of the

IPAA, two were treated by transanal drainage of a pelvic

abscess and two did not require any specific treatment.

The patient with an early postoperative leak in the

handsewn group did not require any surgical treatment.

Of the remaining three patients with anastomotic leak-

age after a handsewn anastomosis, one did not require

specific treatment, one required transanal drainage of a

resulting pelvic abscess and one needed major

abdominal revision with re-creation of the IPAA.

Pelvic abscess and fistula formation
Pelvic abscess occurred in four patients after stapled anas-

tomosis, within 30 days in all cases; pelvic abscess

occurred in one patient after handsewn anastomosis

within 30 days and in another patient within 6 months

after handsewn anastomosis (P = 0.6810) (Table 2).

Four patients with pelvic abscess had underlying

anastomotic leakage. Two patients with pelvic abscess

after a stapled IPAA had drainage and two required major

revision with re-creation of the IPAA. The two patients

developing a pelvic abscess after a handsewn anastomosis

were treated by interventional external drainage.

One patient developed a fistula within 2 years of a

stapled IPAA, following anastomotic leakage in the

immediate postoperative period. Of the four fistulae

that developed following a handsewn IPAA, two

occurred within 6 months and two between 6 months

and 2 years (P = 0.3664). In three, anastomotic leakage

had developed in the immediate postoperative period

(Table 2).

Stricture formation
An IPAA stricture occurred in 18 (24.3%) patients in

the stapled group and in 12 (16.2%) in the handsewn

group. It was diagnosed within 6 months in 16 patients

after stapled IPAA, mostly before ileostomy closure.

Seven patients required dilatation under anaesthesia.

The stapler size was ≤ 29 mm in 34 patients and

≥ 31 mm in 19, with a similar rate of stricture forma-

tion between these two sizes (20.6% and 21.1%, respec-

tively). In patients with a handsewn anastomosis,

stricture formation occurred in 12 (P = 0.2199) of

whom only one required dilatation under anaesthesia

(P = 0.0630).

Secondary end-points
Postoperative bleeding occurred in eight patients after a

stapled IPAA and in seven after a handsewn IPAA. Six

(three in each group) required abdominal reoperation

with evacuation of the haematoma.

Persisting rectal mucosa was found during follow-up

proctoscopy or pouchoscopy in 24 patients after a

stapled IPAA and in 15 after a handsewn IPAA.

Table 2 Pouch-related complications according to the technique of ileal pouch-anal anastomosis (IPAA).

Complication

Technique

of IPAA

Interval from RPC
Total number

n (%) P30 days n (%) 6 months n (%) 2 years n (%)

Anastomotic leakage Stapler 6 (8.1) 0 0 6 (8.1) 0.512

Hand suture 1 (1.3) 3 (4.0) 0 4 (5.4)

Abscess Stapler 4 (5.4) 0 0 4 (5.4) 0.681

Hand suture 1 (1.3) 1 (1.3) 0 2 (2.7)

Fistula Stapler 0 0 1 (1.3) 1 (1.3) 0.366

Hand suture 0 2 (2.7) 2 (2.7) 4 (5.4)

Stricture Stapler 0 16 (21.6) 2 (2.7) 18 (24.3) 0.220

Hand suture 1 (1.3) 8 (10.8) 3 (4.0) 12 (16.2)

Postoperative bleeding Stapler 8 (10.8) 0 0 8 (10.8) 0.785

Hand suture 7 (9.4) 0 0 7 (9.5)

RPC, restorative proctocolectomy.
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Function

Eight of the 148 patients were excluded from the analy-

sis of function owing to death (n = 5), loss to follow

up (n = 2) and excision of the pouch (n = 1). Of the

remaining 140 patients, an evaluable questionnaire was

received from 98 (70%). The median follow up was

11.4 (IQR: 8.5–15.4) years in the handsewn group and

2.4 (IQR: 1.5–4.7) years in the stapled group.

The global functional scores were 65.4 in the hand-

sewn group and 67.1 in the stapled group (P = 0.666)

and the mean � SD frequency of defaecation/24 h was

7.0 � 2.1 in the handsewn group and 6.7 � 2.5 in the

stapled group (Table 3). There was no difference in the

functional scores in patients with and without

postoperative complications (66.7 vs 63.5; P = 0.308).

Discussion

The matched-pair analysis revealed no significant differ-

ence in the overall rate of pouch-related complications

within 2 years after restorative proctocolectomy includ-

ing a stapled or a handsewn IPAA. The incidence of

complications is consistent with those published for sta-

pled anastomosis [13] and is comparable with previ-

ously published results for FAP patients after a

handsewn IPAA [6,7,25]. However, there was a ten-

dency for fewer anastomotic complications in the hand-

sewn group. The laparoscopic approach was used

significantly more often in the stapled group, but

because previous studies showed no difference in the

overall rate of complications after laparoscopic or open

pouch surgery [26,27] it is likely that the integrity of

the IPAA was influenced less by the surgical approach

to the abdomen than by the anastomotic technique.

The literature consistently demonstrates a tendency

towards more bleeding and a greater requirement for

blood transfusion with an open approach [26,28] and

the difference identified in the present study is probably

because of these factors, rather than the anastomotic

technique. Manual IPAA was mostly performed in the

1990s, when perioperative transfusion was given more

frequently, and in higher volumes, than after 2001

when stapled IPAA began to be performed.

There was a clear tendency towards anastomotic

leakage and abscess and stricture formation after stapled

IPAA, and the difference in the need to perform dilata-

tion under general anaesthesia very nearly achieved sta-

tistical significance. The rates of septic anastomotic

complications in the current study are somewhat lower

with previously published large series [3,16] and those

for fistula formation are lower than previously published

[12,14,15]. As the underlying disease – FAP or UC –

has been shown to influence postoperative complica-

tions and function [15,17–21], the decreased rates of

anastomotic complications in the present study may be

a result of the fact that all patients had FAP. The rate

of pelvic sepsis after restorative proctocolectomy for

FAP patients has been reported to be as low as 1.6%

[25].

The difference in timing of anastomotic complica-

tions in the two groups may be a result of the fact that

after a handsewn IPAA the remaining muscular cuff

may have some protective function in the case of minor

leakage. This is supported by the fact that none of the

patients with a pelvic abscess after a handsewn anasto-

mosis required major revision, whereas this was carried

out in 50% of those having this complication after sta-

pled IPAA. The most striking complication was stricture

formation, with those occurring after stapling being

more likely to require dilatation under anaesthesia. The

rates reported for stricture formation in the literature

Table 3 The MSKCC-incontinence score.

Dimension according to the

MSKCC-Incontinence Score

Technique of

anastomosis n

Results

(mean � SD) P

Frequency Handsewn 39 21.4 � 3.5 0.667

Stapler 59 21.9 � 3.3

Dietary Handsewn 39 12.6 � 4.1 0.380

Stapler 59 13.3 � 3.9

Urgency/soiling Handsewn 39 15.6 � 4.6 0.219

Stapler 59 16.7 � 3.7

Total (three subscales) Handsewn 39 49.5 � 10.1 0375

Stapler 59 51.9 � 8.8

Total (three subscales + single items) Handsewn 38 65.4 � 12.3 0.666

Stapler 58 67.1 � 10.3

Frequency of defaecation/24 h Handsewn 37 7.0 � 2.1 0.414

Stapler 57 6.8 � 2.5
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differ widely, with a higher risk for manual IPAA with

mucosectomy reported by some authors [14] and a

lower risk reported by others [16]. Although the differ-

ence between both groups in the present study was not

statistically significant, there was a clear tendency for a

higher rate of dilatation under anaesthesia after stapled

IPAA. This did not appear to be related to stapler size,

as previously demonstrated [16] [29]. The lack of any

difference in function is in contrast to the findings

reported in a larger meta-analysis [4] and may reflec the

longer duration of follow up of patients who had a

handsewn IPAA.

Rectal mucosa was detected in more patients in the

stapled group than in the handsewn group, underlining

previous observations indicating the potential risk of

more dysplasia and possible invasion [4,5,14,30–32].

The actual risk of these findings still needs to be

addressed in further studies, given the report of a large

group of patients having stapled and manual IPAA for

FAP in which only one patient developed cancer in the

anorectal segment, which in any case had been after

handsewn IPAA [31]. In our own patients so far three

have developed carcinoma in the residual large bowel

mucosa: one after a stapled IPAA; one after a handsewn

IPAA; and in the third extraluminally, 24 years after

restorative proctocolectomy. Mucosectomy is clearly not

a guarantee that malignant invasion will be avoided [32],

even with endoscopic surveillance. Perhaps other meth-

ods of investigation, such as endoscopic ultrasound,

should be considered in patients who are difficult to

assess using simple endoscopy. Thus, neither technique

of IPAA can remove the anorectal mucosa completely.

Persisting anorectal mucosa is inevitable and in patients

with FAP, close follow up is clearly necessary.

Author contributions

Petra Ganschow-Primary author of manuscript, acquisi-

tion of data, analysis and interpretation of results;

Ramona Warth-Acquisition of data, analysis and inter-

pretation of results; Ulf Hinz-Statistical analysis of data,

interpretation of data, interpretation of results, statistical

counselling of study; Markus W. B€uchler-Conceptual

review of study, critical review of manuscript; Martina

Kadmon-Conceptual development of study, analysis and

interpretation of results, critical review of manuscript

and possible impact on clinical management.

References

1 Kadmon M. Prophylactic surgery for patients with familial

adenomatous polyposis coli. Der Chirurg 2005; 76: 1125–

34.

2 Heuschen UA, Heuschen G, Herfarth C. Der ileoanale

pouch als rectumersatz. Der Chirurg 1999; 70: 530–42.

3 Kirat HT, Remzi FH, Kiran RP, Fazio VQ. Comparison of

outcomes after handsewn versus stapled ileal pouch-anal

anastomosis in 3,109 patients. Surgery 2009; 146: 723–30.

4 Lovegrove RE, Constantinides VA, Heriot AG et al. A

comparison of handsewn versus stapled ileal pouch anal

anastomosis (IPAA) following proctocolectomy. A

meta-analysis of 4183 patients. Ann Surg 2006; 1: 18–26.

5 Kartheuser A, Stangherlin P, Brandt D, Remue C, Sem-

poux C. Restorative proctocolectomy and ileal pouch-anal

anastomosis for familial adenomatous polyposis revisited.

Fam Cancer 2006; 5: 241–60.

6 Kartheuser AH, Parc R, Penna CP et al. Ileal pouch-anal

anastomosis as the first choice operation in patients with

familial adneomatous poyposis: a ten-year experience. Sur-

gery 1996; 119: 615–23.

7 Parc Y, Piquard A, Dozois RR, Parc R, Tiret E. Long-term

outcome of familial adenomatous polyposis patients after

restorative coloproctectomy. Ann Surg 2004; 239: 378–

82.

8 Parks AG, Nicholls RJ. Proctocolectomy without ileostomy

for ulcerative colitis. Br Med J 1978; 2: 85–8.

9 Utsunomiya J, Iwama T, Imajo J et al. Total colectomy,

mucosal proctectomy, and ileoanal anastomosis. Dis Colon

Rectum 1980; 23: 459–66.

10 Heald RJ, Allen DR. Stapled ileo-anal anastomosis: a tech-

nique to avoid mucosal proctectomy in the ileal pouch

operation. Br J Surg 1986; 73: 571–2.

11 Gozzetti G, Poggioli G, Marchetti F et al. Functional out-

come in handsewn versus stapled ileal pouch-anal anasto-

mosis. Am J Surg 1994; 168: 325–9.

12 Fazio VW, Yehiel Z, Church JM et al. Ileal pouch-anal

anastomoses complications and function in 1005 patients.

Ann Surg 1995; 222: 120–7.

13 Reilly WT, Pemberton JH, Wolff BG et al. Randomized

prospective trial comparing ileal pouch-anal anastomosis

performed by excising the anal mucosa to ileal pouch-anal

anastomosis performed by preserving the anal mucosa. Ann

Surg 1997; 225: 666–77.

14 Remzi FH, Church JM, Bast J et al. Mucosectomy vs. sta-

pled ileal pouch-anal anastomosis in patients with familial

adenomatous polyposis. Dis Colon Rectum 2001; 44:

1590–6.

15 Gecim IE, Wolff BG, Pemberton JH, Devine RM, Dozois

RR. Does technique of anastomosis play any role in devel-

oping late perianal abscess or fistula? Dis Colon Rectum

2000; 43: 1241–5.

16 Lewis LG, Kuzu A, Sagar PM, Holdsworth PJ, Johnston

D. Stricture at the pouch-anal anastomosis after restorative

proctocolectomy. Dis Colon Rectum 1994; 37: 120–5.

17 Dozios RR, Kelly KA, Welling DR et al. Ileal pouch-anal

anastomosis: comparison of results in familial adenomatous

polyposis and chronic ulcerative colitis. Ann Surg

1989:268–73.

18 Barton JG, Paden MA, Lane M, Postier RG. Comparison

of postoperative outcomes in ulcerative colitis and familial

Colorectal Disease ª 2013 The Association of Coloproctology of Great Britain and Ireland. 16, 116–122 121

P. Ganschow et al. Rates of postoperative complications after IPAA for FAP

 14631318, 2014, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/codi.12385 by C

olum
bia U

niversity L
ibraries, W

iley O
nline L

ibrary on [07/03/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



polyposis patients after ileoanal pouch operations. Am J

Surg 2001; 182: 616–20.

19 Heuschen UA, Hinz U, Allemeyer EH et al. Risk factors

for ileoanal J pouch related septic complications in ulcera-

tive colitis and familial adenomatous polyposis. Ann Surg

2002; 235: 207–16.

20 Tekkis PP, Fazio VW, Heriot AG, Manilich E, Strong SA.

Risk factors associated with ileal pouch-related fistula fol-

lowing restorative proctocolectomy. Br J Surg 2005; 92:

1270–6.

21 Kienle P, Z’graggen K, Schmidt J, Benner A, Weitz J,

B€uchler MW. Laparoscopic restorative proctocolectomy.

Br J Surg 2005; 92: 88–93.

22 Leowardi C, Hinz U, Tariverdian M et al. Long-term

outcome 10 years or more after restorative proctocolec-

tomy and ileal pouch-anal anastomosis in patients with

ulcerative colitis. Langenbecks Arch Surg 2010; 395: 49–

56.

23 M€oslein G, Buhr HJ, Kadmon M, Herfarth C. Familial

adenomatous polyposis. Initial experiences with the Heidel-

berg Polyposis Register. Der Chirurg 1992; 63: 327–33.

24 Temple LK, Bacik J, Savatta SG et al. The development of

a validated instrument to evaluate bowel function after

sphincter-preserving surgery for rectal cancer. Dis Colon

Rectum 2005; 48: 1353–65.

25 Nyam DCNK, Brillant PT, Dozois RR, Kelly KA, Pember-

ton JH, Wolff BG. Ileal pouch-anal canal anastomosis for

familial adenomatous polyposis. Ann Surg 1997; 4:

514–21.

26 Marcello PW, Milsom JW, Wong SK et al. Laparoscopic

restorative proctocolectomy: case-matched comparative

study with open restorative proctocolectomy. Dis Colon

Rectum 2000; 43: 604–8.

27 Ahmed AU, Keus F, Heikens JT et al. Open versus laparo-

scopic (assisted) ileo pouch anal anastomosis for ulcerative

colitis and familial adenomatous polyposis (Review). Coch-

rane Lib 2009; 21: CD006267.

28 Hashimoto A, Funayama Y, Naito H et al. Laparo-

scope-assisted versus conventional restorative proctocolec-

tomy with rectal mucosectomy. Surg Today 2001; 31:

210–14.

29 Kirat HT, Kiran RP, Lian L, Remzi FH, Fazio VW. Influ-

ence of stapler size used at ileal pouch-anal anastomosis on

anastomotic leak, stricture, long-term functional outcomes,

and quality of life. Am J Surg 2010; 200: 68–72.

30 von Roon AC, Tekkis PP, Clark SK et al. The impact of

technical factors on outcome of restorative proctocolec-

tomy for familial adenomatous polyposis. Dis Colon Rectum

2007; 50: 952–61.

31 von Roon AC, Will OCC, Man RF et al. Mucosectomy

with handsewn anastomosis reduces the risk of adenoma

formation in the anorectal segment after restorative procto-

colectomy for familial adenomatous polyposis. Ann Surg

2011; 253: 314–17.

32 van Duijvendijk P, Vasen HFA, Bertario L et al. Cumula-

tive risk of developing polyps or malignancy at the ileal

pouch-anal anastomosis in patients with familial adenoma-

tous polyposis. J Gastrointest Surg 1999; 3: 325–30.

Colorectal Disease ª 2013 The Association of Coloproctology of Great Britain and Ireland. 16, 116–122122

Rates of postoperative complications after IPAA for FAP P. Ganschow et al.

 14631318, 2014, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/codi.12385 by C

olum
bia U

niversity L
ibraries, W

iley O
nline L

ibrary on [07/03/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense


