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a b s t r a c t

Aim: Restorative proctocolectomy performed before the advent of laparoscopy had evolved to frequently
omit a diverting stoma. Our aim was to assess the impact of a diverting stoma on postoperative outcomes
following laparoscopic restorative proctocolectomy.
Method: Data on all patients undergoing a laparoscopic restorative proctocolectomy at our institution
were prospectively collated in a database.
Results: Between November 2004 and February 2010, 71 patients (38 females) underwent laparoscopic
restorative proctocolectomy. Indications included familial adenomatous polyposis (n = 34), ulcerative
colitis (n = 35), indeterminate colitis (n = 1) and Lynch syndrome (n = 1). Laparoscopic restorative proc-
tocolectomy was performed as a one-stage procedure in 49 patients, and after a sub-total colectomy in
22. Seven patients in each group underwent the formation of a diverting stoma. Nine patients required
conversion to open surgery. Sixteen patients experienced at least one postoperative complication. The

postoperative morbidity was 29% (n = 4/14) and 21% (n = 12/21) in patients with and without a stoma
(p = 0.8), and the rate of fistula was 21% and 5%, respectively (p = 0.08). Seven percent of patients with
a stoma and 16% without stoma had an intra-abdominal collection (p = 0.7). Nine patients required
reoperation. The reoperation rate was not influenced by the presence or absence of a diverting stoma.
Conclusion: Laparoscopic restorative proctocolectomy can be performed safely without a diverting stoma

Gast

in selected patients.

© 2011 Editrice

. Introduction

Restorative proctocolectomy (RPC) [1], first described by Parks
n 1978 [2], is the gold-standard surgical treatment for ulcerative
olitis (UC) [3] and familial adenomatous polyposis (FAP) [4]. Expe-
ienced centres have reported acceptable rates of morbidity and
ortality coupled with good functional results and quality of life

5,6].
Laparoscopy is associated with improved postoperative out-

omes, shorter hospital stay, and an improved cosmetic result [7].
exner reported the first laparoscopic RPC in 1992 [8]. Subse-

uently, high volume centres have reported on the feasibility and
he safety of this approach [9–12] and the number of laparoscopic
PCs performed worldwide is increasing yearly.
In order to minimize the risk of septic complications, a
emporary diverting ileostomy was systematically performed
n the phase of initial experience. However, the high rate of
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complications associated with stoma formation is well documented
and has to be considered. Before the era of laparoscopy, the number
of RPCs performed without stoma diversion had increased signifi-
cantly [13,14] and performing a diversion-free RPC by laparotomy
is now accepted to be safe in selected patients [15]. Significantly
reduced length of stay and hospital cost in patients without a divert-
ing stoma following RPC by laparotomy when compared to those
with a diverting stoma, has been reported [16].

In parallel with the rising number of laparoscopic RPCs being
performed in expert centres, the rate of ileal diversion has risen
to become almost systematic. In our institution, we systematically
perform an endoanal mucosectomy with a hand-sewn pouch-anal
anastomosis, whilst electing to maintain a consistent set of indica-
tions for stoma formation [17].

The aim of this study was to present our experience of the fea-
sibility of laparoscopic RPC without a diverting stoma.

2. Patients and methods
Data of all patients who underwent a laparoscopic RPC from
November 2004 to February 2010 in our institution were entered
retrospectively in an anonymous database. To avoid any missing
patients, every RPC is collated in a prospective list. Therefore, all

Ltd. All rights reserved.
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Table 1
Patients’ characteristics.

Overall Stoma (n = 14) No stoma (n = 57) p

Gender, M 33 10 (30.3%) 23 (69.7%) 0.0703
Age 28.4 ± 1.4 39.2 ± 3.9 25.7 ± 1.2 ≤0.0001
Body Mass Index 22.7 ± 0.9 26.4 ± 3.2 21.8 ± 0.9 0.0592
ASAa

1 39 2 (5.1%) 37 (94.9%)
2 27 10 (37%) 17 (63%) 0.0023
3 4 1 (25%) 3 (75%)
4 1 1 (100%) 0
Aetiology
Indeterminate colitis 1 0 1 (100%)
Lynch 1 1 (100%) 0 0.0351
Polyposis 34 3 (8.82%) 31 (91.2%)
UC 35 10 (28.6%) 25 (71.4%)
Corticoids 27 7 (25.9%) 20 (74.1%) 0.3634
Previous abdominal surgery 24 7 (29.2%) 17 (70.8%) 0.2086
Previous STCb 22 7 (31.8%) 15 (68.2%) 0.1108
Conversion 9 5 (55.6%) 4 (44.4%) 0.0119
TMEc 11 4 (36%) 7 (64%) 0.2093
Length of surgery 398.7 ± 8.8 411.4 ± 24.0 395.6 ± 9.3 0.4790
Transfusion 7 2 (28.6%) 5 (71.4%) 0.6180
Postoperative morbidity 16 4 (25%) 12 (75%) 0.7216
Abdominal sepsis 10 1 (10%) 9 (90%) 0.6743
Fistulae 6 3 (50%) 3 (50%) 0.0863
Reoperation 9 3 (33.3%) 6 (66.7%) 0.3663
Hospital stay 14.3 ± 0.7 13.9 ± 1.5 14.4 ± 0.8 0.7948

p
s

2

p
f
t
J
t
w

F
o

a ASA: American Society of Anaesthesiology score.
b STC: subtotal colectomy.
c TME: total mesorectal excision.

atients who underwent laparoscopic RPC were included in the
tudy.

.1. Surgical technique

The procedure entails a 6-port technique (Fig. 1), a technique
reviously described by our group [17]. Rectal resection was per-
ormed either through a Pfannenstiel incision or laparoscopically, at

he surgeon’s discretion. After the fashioning of a stapled 18 cm ileal
-pouch a complete endoanal mucosectomy was performed and
he anastomosis was handsewn. A decision on a diverting stoma
as taken intraoperatively, based on specific patient characteristics

ig. 1. The 6-ports placement and the one-month cosmetic result. One port is placed
n the future line of the pfannenstiel incision.
(concurrent corticosteroid therapy, presence of other risk factors
for anastomotic leak, pelvic infection, and presence of a fistula),
whilst intraoperative technical details were also considered (diffi-
culty of dissection, extent of blood loss, and degree of anastomotic
tension).

The ileal stoma was closed within two months after an antero-
grade contrast study via the efferent limb, confirming anastomotic
integrity.

2.2. Postoperative management

Patients undergoing RPC in our institution are not enrolled in a
fast track recovery programme. They receive antibioprophylaxis at
the beginning of the procedure. Epidural anaesthesia is not offered
to this patient cohort.

Long-term follow-up was based on a 1, 3, 6 and 12 months
schedule. Following the first year patients were seen on a six-month
basis.

2.3. Data and statistical analysis

Recorded data included all surgical and medical complications
observed during the 90 postoperative days following RPC and clo-
sure of the diverting stoma.

Continuous variables were compared with the Mann–Whitney
U test. Qualitative variables were compared with a contingency
2 × 2 table, using the chi-square test with the Fisher correction as
appropriate. A p value less than 0.05 was considered statistically
significant. Due to a lack of significant result on the univariate anal-
ysis no multivariate analysis was performed. Statistical analysis
was performed using SPSS 16.0 (SPSS Inc., Chicago, IL).

3. Results
3.1. Patients’ characteristics

Seventy-one patients (38 women, 53%) underwent laparoscopic
RPC at our institution between November 2004 and February 2010.
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Table 2
Univariate analysis of risk factors for postoperative complications.

Postoperative complications p-Value

Yes (n = 16) No (n = 55)

Male gender 7 (44%) 26 (47%) 0.8
Inflammatory bowel disease 7 (44%) 29 (53%) 0.5
Previous abdominal surgery 6 (38%) 18 (33%) 0.7
Corticoid 6 (38%) 21 (38%) 0.9
Conversion 2 (13%) 7 (13%) 0.9
Transfusion 0 (0%) 7 (13%) 0.3
Previous STC 6 (37.5%) 16 (29%) 0.5
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Table 3
Comparison of postoperative outcomes depending on the fashioning of a stoma.

Postoperative
outcomes

Overall
(n = 71)

Stoma
(n = 14)

No stoma
(n = 57)

p

Total morbidity 16 (23%) 4 (29%) 12 (21%) 0.8
Pelvic abscess 10 (14%) 1 (7%) 9 (16%) 0.7
Anastomotic leak 6 (9%) 3 (21%) 3 (5%) 0.08
Transfusion 7 (10%) 2 (14%) 5 (9%) 0.6
Peritonitis 2 (3%) 0 2 (4%) 0.99
Obstructive episode 2 (3%) 0 2 (4%) 0.99
Reoperation 9 (13%) 3 (21%) 6 (11%) 0.2
RPC stenosis 4 (6%) 3 (21%) 1 (2%) 0.02
Pouch reoperation 4 (6%) 0 (0%) 4 (7%) 0.6
Conversion 9 (13%) 5 (36%) 4 (7%) 0.01

RPC: restorative proctocolectomy.

Table 4
Impact of learning curve on patients’ characteristics and postoperative outcome.

2004–2007 2008–2010 p

N 35 36
Aetiology
Indeterminate colitis 1 0 0.30
Lynch 0 1 0.32
Polyposis 21 14 0.07
UC 13 21 0.07

Corticoids 12 15 0.52
Previous STC 6 16 0.01

Conversion 4 5 0.75
Ileostomy 4 10 0.046
Length of surgery (min) 390 420 0.22
Transfusion 3 4 0.71
Post-operative morbidity 7 9 0.61
Reoperation 2 7 0.08
Ileostomy 4 (25%) 10 (18%) 0.7

TC: Subtotal colectomy.

reoperative and operative characteristics are detailed in Table 1.
edian age at surgery was 25 years old (15–72) and median

MI was 20 (15–42). More than one-half of the patients were
SA I (55%). The indications to perform RPC included FAP (n = 34,
8%), UC (n = 35, 50%), indeterminate colitis (n = 1) and Lynch syn-
rome (n = 1). Twenty-four patients (34%) had undergone previous
bdominal surgery. Fourteen patients (20%) underwent emergency
urgery for acute colitis failing maximal medical therapy. Twenty-
even patients (38%) were corticosteroid-dependent at the time of
urgery.

Overall, a diverting stoma was fashioned in 14 (20%) patients.
he surgical treatment was performed as a 1-, 2- and 3-stage proce-
ure in 42 (59%), 22 (31%) and 7 (10%), respectively. Laparoscopic
PC was performed as an initial treatment in 49 (69%) patients,
mongst whom 7 (14%) had a diverting stoma. RPC was performed
s a second-stage procedure, after an initial sub-total colectomy,
or acute colitis, in 22 (31%) patients, amongst whom 7 (32%) had a
iverting stoma. Laparoscopic RPC was performed without a divert-

ng stoma in 31 FAP patients (89%) and in 26 UC patients (72%).
The conversion rate was 13% (9 patients). Conversion was due to

ifficulties with exposure during colonic mobilization. No patients
equired conversion due to intraoperative complications or bleed-
ng. Forty-eight patients (68%) underwent a complete laparoscopic
rocedure, which included the rectal dissection. All but one patient
ad a hand-sewn anastomosis. The median operative time was
94 min (240–570). Seven patients (10%) required red blood cell
ransfusion during the perioperative period.

.2. Postoperative outcomes

Postoperative mortality was nil. Sixteen patients (23%) experi-
nced at least one postoperative complication. The postoperative
utcomes and the univariate analysis for risk factors of impaired
utcomes are depicted in Table 2. Postoperative morbidity was
9% in the group of patients with a stoma (4 patients) and 21%
12 patients) in the group of patients without a stoma (p = 0.8).
he results of the univariate analysis for risk factors of impaired
utcomes depending on the presence of a stoma are detailed in
able 3.

Postoperative intra-abdominal abscess occurred in 10 patients
14%). The rate of pelvic abscess was 16% (9/57) in patients without
protective stoma and 7% (1/14) in patients with a diverting stoma.
our patients (40%) required reoperation, whilst 6 patients (60%)
nderwent conservative management (radiological drainage of the
bscess and combined IV antibiotics (n = 3) or IV antibiotics only
n = 3)).

An anastomotic leak occurred in 6 patients (8%). The rate of anas-
omotic leak was 21% (n = 3) in patients with a diverting stoma

nd 5% (n = 3) in patients without a protective stoma (p = 0.08).
ll patients with an anastomotic leak underwent further surgery.
mongst the 3 patients with a diverting stoma, one patient under-
ent surgical drainage of a collection. One patient was treated with
Hospital stay (days) 14 12 0.87

STC: subtotal colectomy.

a perineal approach and the last patient with a diverting stoma
subsequently developed an ileo-vaginal fistula which was success-
fully treated by a Martius flap. In the 3 patients without a diverting
stoma, a loop ileostomy with repair of the pouch was performed at
reoperation.

The overall rate of reoperation (13%) was not influenced by
the presence of a diverting stoma (p = 0.2). Two patients were
reoperated laparoscopically. Indications for reoperation were:
postoperative abdominal bleeding (n = 3) and anastomotic fistula
(n = 6).

Stoma-related complications were observed in 3 patients
(stomal prolapse, small bowel obstruction following stoma clo-
sure, and stoma overflow resulting in dehydratation). Stenosis of
the pouch-anal anastomosis occurred in 4 patients, of whom 3 had
a diverting stoma. All these stenosis were successfully treated with
repeated anal dilatation.

The median hospital stay was 12 days (with stoma 12 days, with-
out stoma 13 days). The median hospital stay for stoma closure was
4 days.

3.3. Impact of learning curve on postoperative outcome

Analysis of the two periods of experience is detailed in Table 4.
Comparison of aetiologies showed a trend towards a higher rate
of RPC for UC in the second period of experience. Morbidity and
reoperative rates remained equivalent during the two periods.
4. Discussion

Proctocolectomy with ileal pouch anal anastomosis is the gold-
standard surgical treatment for patients with UC or FAP [1,3,4].
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urgical technique has evolved significantly during the last decade.
lthough the open approach is now standardized, the laparoscopic
pproach has yet to be refined. In particular, the need for a divert-
ng stoma in laparoscopic RPC remains undefined. In the present
eries of laparoscopic RPC with mucosectomy, patients without
diverting stoma had similar outcomes compared to patients in
hom a protective stoma was fashioned. These results rely on strin-

ent selection of patients most likely to have good outcomes, and
standardized surgical technique [17].

One of the main limitations of this study is its retrospective
esign. To date this is the largest series suggesting that laparo-
copic RPC can be safely performed without fashioning a protective
leostomy [18,19]. This series, as others, is limited by the hetero-
eneity of the study population, which combined patients with UC
eceiving immunosuppressant drugs and patients with FAP. This
eterogeneity may confound analysis somewhat of risk factors for
ostoperative complications, but has the advantage of including the
nderlying disease in the univariate analysis. The results reported

n this series are not biassed by the high rate of patients with
AP in this series. Ninety percent of FAP patients did not have an
leostomy, compared to 70% of the patients with UC, which com-
ares favourably with other series.

This series reports results that are comparable to those previ-
usly reported [15,18] without diverting stoma and in other series
f laparoscopic RPC [19–21]. Although a diverting stoma was fash-
oned in only 20% of the study population, 59% of our patients
nderwent a one-stage procedure and the rates of postoperative
orbidity (23%), pelvic sepsis (14%) and anastomotic leak (8%) are

omparable to those reported by other groups. The success rate was
7% and only 3 patients (4%) required fashioning of a secondary
emporary stoma. Kienle et al. [19] had previously assessed the
ole of a diverting stoma in 59 consecutive patients undergoing
aparoscopically assisted RPC with mucosectomy. The success rate
f the laparoscopic procedure was 91% and 54% patients under-
ent a one-stage procedure. The postoperative morbidity was 34%

nd major complications were reported in 18.6% of the patients
ut 9 patients (28%) required a secondary stoma for postoperative
omplications. This represents a tenfold increase as compared to
ur series. This difference may be explained by a higher rate of
atients with UC in their series (63% vs. 50%). Indeed, increased
MI, immunosuppressant drugs, failure of the laparoscopic tech-
ique and the absence of a diverting stoma were associated with
ajor postoperative complications. The authors concluded that an

leostomy could be safely omitted in carefully selected patients
ndergoing laparoscopic RPC in the absence of risk factors. This
tudy confirms the results reported by Kienle et al.

Lefèvre et al. [21] reported a series of 82 totally laparoscopic
PCs. Only 10% did not have a diverting stoma and 95% had a stapled
nastomosis. The conversion rate was 11%, postoperative morbidity
2% and the reoperation rate was 10%. The authors did not per-
orm subgroup analysis to assess the role of a diverting stoma.
lthough the authors reported a higher rate of stoma formation,
ostoperative outcomes were comparable to those reported here.

The rationale for fashioning a diverting stoma was a postu-
ated reduced rate of anastomotic leak and a better quality of life
uring the postoperative period [15,22–24]. Yet, these potential
dvantages may be counterbalanced by the morbidity related to
he stoma itself [25,26], and an increasing number of studies have
eported excellent outcomes after RPC without diverting stoma
14,26]. The rate of complications related to the stoma itself is not
egligible [26]; it may be responsible for a delayed recovery of
owel function, reoperation, or readmission and therefore a non-

egligible economic impact. Our technique of RPC is standardized
nd we perform mesentery-lengthening techniques if required in
rder to ensure a sufficient length of mesentery and a tension
ree anastomosis [17]. A sufficient length is obtained when the

[

[
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antimesenteric side of the pouch can be pulled down at least 2 cm
beyond the pubic symphisis [27]. Our technique remains the same
in the laparoscopic approach and therefore the indication for a
diverting stoma in patients undergoing an RPC does not differ
between the open and the laparoscopic approach.

The importance of mucosectomy in RPC is unresolved. The ratio-
nale forwarded by groups performing stapled RPC is based on
improved functional outcome in patients with a preserved anal
transition mucosa [18,28,29] and a lower rate of diverting stoma
[5,18]. Remzi et al. have reported that performing a stapled anasto-
mosis was associated with a lower rate of temporary diversion in a
retrospective series comparing outcomes after hand-sewn and sta-
pled RPC in 119 FAP patients. The authors reported that all patients
who had a mucosectomy needed a temporary diversion but did not
detail the reasons [29]. A recent study confirmed that hand-sewn
anastomosis with mucosectomy was associated with a significant
reduction in the risk of adenomas in the anorectal segment follow-
ing RPC (at 15 years 28.8% in the mucosectomy group vs. 85.2% in
the mechanical anastomosis group, p < 0.001) [30]. Our attitude is
to systematically perform a mucosectomy, and we report similar
rates of postoperative anastomotic complications.

Finally, with increasing experience, laparoscopic RPC has been
offered to more complicated cases, confirmed by the presence of a
higher proportion of patients with UC, previous subtotal colectomy
or steroid therapy. The higher rate of ileostomy formation, opera-
tive time, and morbidity observed in the two periods of experience
may be attributed to this.

In conclusion, we report that laparoscopic RPC with mucosec-
tomy can be safely performed without a diverting stoma in selected
patients. This selection relies on preoperative factors and on the
capacity to perform a tension-free anastomosis after appropri-
ate mesentery lengthening. Performing a systematic mucosectomy
does not impact upon postoperative outcomes and the need for a
diverting stoma.

Conflict of interest
None declared.

References

[1] Utsunomiya J, Iwama T, Imajo M, et al. Total colectomy, mucosal proctectomy,
and ileoanal anastomosis. Dis Colon Rectum 1980;23:459–66.

[2] Parks AG, Nicholls RJ. Proctocolectomy without ileostomy for ulcerative colitis.
Br Med J 1978;2:85–8.

[3] Pemberton JH, Kelly KA, Beart RW, et al. Ileal pouch-anal anastomosis for
chronic ulcerative colitis. Long-term results. Ann Surg 1987;206:504–13.

[4] Kartheuser AH, Parc R, Penna CP, et al. Ileal pouch-anal anastomosis as the first
choice operation in patients with familial adenomatous polyposis: a ten-year
experience. Surgery 1996;119:615–23.

[5] Fazio VW, Ziv Y, Church JM, et al. Ileal pouch-anal anastomoses complications
and function in 1005 patients. Ann Surg 1995;222:120–7.

[6] Cohen Z, McLeod RS, Stephen W, et al. Continuing evolution of the pelvic pouch
procedure. Ann Surg 1992;216:506–11 [discussion 11-2].

[7] Ahmed Ali U, Keus F, Heikens JT, et al. Open versus laparoscopic (assisted)
ileo pouch anal anastomosis for ulcerative colitis and familial adenomatous
polyposis. Cochrane Database Syst Rev 2009:CD006267.

[8] Wexner SD, Johansen OB, Nogueras JJ, et al. Laparoscopic total abdominal colec-
tomy. A prospective trial. Dis Colon Rectum 1992;35:651–5.

[9] Dunker MS, Bemelman WA, Slors JF, et al. Functional outcome, quality of life,
body image, and cosmesis in patients after laparoscopic-assisted and conven-
tional restorative proctocolectomy: a comparative study. Dis Colon Rectum
2001;44:1800–7.

10] Dunker MS, Stiggelbout AM, van Hogezand RA, et al. Cosmesis and body image
after laparoscopic-assisted and open ileocolic resection for Crohn’s disease.
Surg Endosc 1998;12:1334–40.

11] Hasegawa H, Watanabe M, Baba H, et al. Laparoscopic restorative procto-
colectomy for patients with ulcerative colitis. J Laparoendosc Adv Surg Tech
A 2002;12:403–6.
12] Pace DE, Seshadri PA, Chiasson PM, et al. Early experience with laparoscopic
ileal pouch-anal anastomosis for ulcerative colitis. Surg Laparosc Endosc Per-
cutan Tech 2002;12:337–41.

13] Sugerman HJ, Sugerman EL, Meador JG, et al. Ileal pouch anal anastomosis
without ileal diversion. Ann Surg 2000;232:530–41.



1 Liver D

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

22 T. Hor et al. / Digestive and

14] Sugerman HJ, Newsome HH. Stapled ileoanal anastomosis without a temporary
ileostomy. Am J Surg 1994;167:58–65 [discussion 6].

15] Remzi FH, Fazio VW, Gorgun E, et al. The outcome after restorative proc-
tocolectomy with or without defunctioning ileostomy. Dis Colon Rectum
2006;49:470–7.

16] Joyce MR, Kiran RP, Remzi FH, et al. In a select group of patients meeting strict
clinical criteria and undergoing ileal pouch-anal anastomosis, the omission of
a diverting ileostomy offers cost savings to the hospital. Dis Colon Rectum
2010;53:905–10.

17] Araki T, Parc Y, Lefevre J, et al. The effect on morbidity of mesentery lengthening
techniques and the use of a covering stoma after ileoanal pouch surgery. Dis
Colon Rectum 2006;49:621–8.

18] Remzi FH, Church JM, Bast J, et al. Mucosectomy vs. stapled ileal pouch-anal
anastomosis in patients with familial adenomatous polyposis: functional out-
come and neoplasia control. Dis Colon Rectum 2001;44:1590–6.

19] Kienle P, Weitz J, Benner A, et al. Laparoscopically assisted colectomy and
ileoanal pouch procedure with and without protective ileostomy. Surg Endosc
2003;17:716–20.

20] Larson DW, Dozois EJ, Piotrowicz K, et al. Laparoscopic-assisted vs. open ileal

pouch-anal anastomosis: functional outcome in a case-matched series. Dis
Colon Rectum 2005;48:1845–50.

21] Lefèvre JH, Bretagnol F, Ouaissi M, et al. Total laparoscopic ileal pouch-
anal anastomosis: prospective series of 82 patients. Surg Endosc 2009;23:
166–73.

[

isease 44 (2012) 118–122

22] Lake JP, Firoozmand E, Kang JC, et al. Effect of high-dose steroids on anasto-
motic complications after proctocolectomy with ileal pouch-anal anastomosis.
J Gastrointest Surg 2004;8:547–51.

23] Ziv Y, Church JM, Fazio VW, et al. Effect of systemic steroids on ileal
pouch-anal anastomosis in patients with ulcerative colitis. Dis Colon Rectum
1996;39:504–8.

24] Weston-Petrides GK, Lovegrove RE, Tilney HS, et al. Comparison of outcomes
after restorative proctocolectomy with or without defunctioning ileostomy.
Arch Surg 2008;143:406–12.

25] Feinberg SM, McLeod RS, Cohen Z. Complications of loop ileostomy. Am J Surg
1987;153:102–7.

26] Grobler SP, Hosie KB, Keighley MR. Randomized trial of loop ileostomy in
restorative proctocolectomy. Br J Surg 1992;79:903–6.

27] Ballantyne GH, Pemberton JH, Beart Jr RW, et al. Ileal J pouch-anal anastomosis.
Current technique. Dis Colon Rectum 1985;28:197–202.

28] Chambers WM, Mc CMNJ. Should ileal pouch-anal anastomosis include muco-
sectomy? Colorectal Dis 2007;9:384–92.

29] Lovegrove RE, Constantinides VA, Heriot AG, et al. A comparison of hand-sewn
versus stapled ileal pouch anal anastomosis (IPAA) following proctocolectomy:

a meta-analysis of 4183 patients. Ann Surg 2006;244:18–26.

30] von Roon AC, Will OC, Man RF, et al. Mucosectomy with handsewn anasto-
mosis reduces the risk of adenoma formation in the anorectal segment after
restorative proctocolectomy for familial adenomatous polyposis. Ann Surg
2011;253:314–7.


	Feasibility of laparoscopic restorative proctocolectomy without diverting stoma
	1 Introduction
	2 Patients and methods
	2.1 Surgical technique
	2.2 Postoperative management
	2.3 Data and statistical analysis

	3 Results
	3.1 Patients' characteristics
	3.2 Postoperative outcomes
	3.3 Impact of learning curve on postoperative outcome

	4 Discussion
	Conflict of interest
	References


