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hree-Step Ileal Pouch-Anal Anastomosis under Total
aparoscopic Approach for Acute or Severe Colitis
omplicating Inflammatory Bowel Disease
ehdi Ouaïssi, MD, Arnaud Alves, MD, PhD, Yoram Bouhnik, MD, PhD, Patrice Valleur, MD,

ves Panis, MD, PhD

BACKGROUND: A two- or three-step procedure is mandatory for restorative proctocolectomy in patients pre-
senting with severe or acute colitis complicating inflammatory bowel disease (IBD). The aim of
this study was to analyze the feasibility of a total laparoscopic approach for consecutive subtotal
colectomy (STC) and secondary ileal pouch-anal anastomosis (IPAA).

STUDY DESIGN: All patients underwent a three-step procedure that included first, a laparoscopic STC with
ileostomy and sigmoidostomy; second, a laparoscopic proctectomy and IPAA, and third, clo-
sure of the temporary ileostomy.

RESULTS: Eighteen consecutive patients (7 women and 11 men), with a mean age of 39 � 14 years (range
15 to 59 years) were included. Mean lengths of the procedures were 252 � 59 minutes for STC,
and 286 � 46 minutes for IPAA, respectively. Two patients (11%) after laparoscopic IPAA
required conversion into laparotomy. No patient died postoperatively. Four patients had reop-
erations after laparoscopic IPAA for intraperitoneal hemorrhage by laparotomy (n � 2) and by
a transanal approach for anastomotic leakage (n � 2). The overall morbidity rate was 33% (12
of 36 procedures). Mean hospital stay was 8 � 2 days after STC, and 10 � 2 days after IPAA.
After a mean follow up of 13 months, all patients underwent intestinal continuity restoration.

CONCLUSIONS: Our study suggests that a total laparoscopic approach is feasible and safe in inflammatory bowel
disease patients with acute or severe colitis, not only for STC but also for IPAA after STC, with
no mortality and an acceptable morbidity rate. ( J Am Coll Surg 2006;202:637–642. © 2006 by

the American College of Surgeons)
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aparoscopic colorectal resection in patients with in-
lammatory bowel disease (IBD) requires substantial ex-
erience working with IBD and advanced laparoscopic
kills.1 This is particularly true in patients with acute or
evere colitis complicating IBD. In such cases, patients
re often malnourished, anemic, and have received high
oses of steroids.1

For most of us, subtotal colectomy (STC) in severe
cute colitis (SAC) complicating IBD remains manda-
ory after failure of aggressive medical therapies (ste-
oids, cyclosporin, or both) and in patients presenting
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ith complications.2 We have previously reported the
afety of STC performed through laparotomy for pa-
ients with SAC, with a postoperative mortality rate �
% and a postoperative morbidity rate of 33%.3 We
onsider that a two- or three-step procedure beginning
ith STC remains the procedure of choice for patients
ith SAC. For us, the two main reasons for not perform-

ng ileal pouch-anal anastomosis (IPAA) as the first sur-
ical step in patients with SAC are the risk of pelvis
eptic complications (which is increased after IPAA in
atients taking high doses of steroids) and the possible
xistence of misdiagnosed Crohn’s disease.4

To date, only four studies have reported on both fea-
ibility and safety of laparoscopic STC for acute colitis.
lthough mean operating time was substantially longer
fter laparoscopic STC, the morbidity rate was lower and
ean hospital stay was substantially reduced.5-8 Concern-

ng IPAA, five comparative retrospective studies suggested

he feasibility of a laparoscopic approach.9-12 Recently, a

ISSN 1072-7515/06/$32.00
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andomized study demonstrated that laparoscopic IPAA
as associated, although not markedly, with reduced
ostoperative morbidity rate and hospital stay, com-
ared with those for open IPAA.13

To our knowledge, no study has evaluated results of a
otal laparoscopic approach, including STC and IPAA,
n patients with SAC complicating IBD. The aim of this
tudy was to assess both the feasibility and safety of a
otal laparoscopic approach for STC and IPAA.

ETHODS
atients
etween 2000 and 2004, 18 consecutive patients with
cute or severe colitis complicating IBD, operated on
hrough a total laparoscopic approach, were enrolled in
his study. All patients were operated on by a senior
urgeon (YP) and underwent a three-step surgical treat-
ent including an STC with ileostomy and sigmoidos-

omy; a proctectomy and IPAA, and closure of the tem-
orary ileostomy.
Data, prospectively collected by reviewing the clinical

iles, included information on age, gender, body mass
ndex, diagnosis, duration of disease, preoperative med-
cal treatment, previous abdominal surgery, present in-
ication for surgery, type of procedure performed, con-
ersion to open surgery, operating time, morbidity, and
ength of hospital stay.

urgical procedure
ubtotal colectomy with end ileostomy
nd sigmoidostomy
or both steps of laparoscopic STC and proctectomy
ith IPAA, the patients, under general anesthesia, were
laced in a modified lithotomy position with closed
rms, and with a nasogastric tube and bladder catheter.
he supine position was changed during the procedure

o facilitate retraction of the small bowel from the oper-
ting field, modifying the table position. Specifically, it
as in steep Tredelenburg and tilted to the right for the

eft colon and the rectum, and inTredelenburg and tilted

Abbreviations and Acronyms

IBD � inflammatory bowel disease
IPAA � ileal pouch-anal anastomosis
SAC � severe acute colitis
STC � subtotal colectomy
o the left for the right colon. The surgeon stood on the p
atient’s right or left side for the left or right colon
issection, respectively. The assistant stood in front of
he operator, and camera driver and nurse were located
n the same side as the operator. A 15-mmHg carbon
ioxide pneumoperitoneum was established with a
0-mm laparoscopic port, placed through the umbili-
us, using a direct open technique. A 0-degree laparo-
cope was positioned in the abdominal cavity and a di-
gnostic laparoscopy was performed. The remaining
aparoscopic ports were placed under direct vision. Usu-
lly, four additional cannulas (5 to 12 mm) were used,
enerally one in each abdominal quadrant. An attempt
as made to place the right lower quadrant trocar at the

ite of the previously marked ileostomy. Dissection of
oft tissues, colorectal mesentery, serosal preparation,
nd vascular division were achieved with the use of a
-mm blade harmonic scalpel device (Ultracision Shears
armonic Scalpel LCS; Ethicon Endosurgery SA).
First, with the patient tilted to the right, incising the

vascular plane between the structures, which subse-
uently facilitated mobilization of the splenic flexure,
he operator separated the greater omentum and trans-
erse colon. Second, the left colon was mobilized by
ncising the peritoneal reflection along the paracolic gut-
er; during this step, the left ureter was identified. Third,
he mesocolic vessels were intracorporeally divided near
he colon. Then, with patient tilted to the left, similar
teps were performed on the right side, with complete
obilization of the right colon, and identification of the

uodenum. A 5-cm incision was made on the right iliac
ossa (at the exact location of the trocar orifice). The
olon specimen was removed, and ligation of the main
leocolic artery was performed extracorporeally. Then,
oth sigmoid (above the rectosigmoid junction) and il-
um (close to the ileocecal junction) were divided extra-
orporeally (with stapler). A double-end ileostomy and
igmoidostomy in the same orifice were fashioned in the
ight iliac fossa. Pneumoperitoneum was reestablished,
nd a laparoscope was reinserted to verify hemostasis
nd the absence of small bowel incarceration between
oth terminal ileum and sigmoid loops. Finally, the ab-
omen was deflated and all port incisions were closed.
o abdominal drainage was left in place.

otal proctectomy with J-ileal
ouch-anal anastomosis
wo to 3 months later, total proctectomy with IPAA was

erformed. The double-end ileostomy and sigmoidos-
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omy were closed and reintegrated intracorporeally. The
ight iliac fossa was temporarily closed cutaneously, and
15-mmHg carbon dioxide pneumoperitoneum was es-

ablished with a 10-mm laparoscopic port, placed
hrough the umbilicus, using a direct open technique.
he locations of the remaining laparoscopic ports were

imilar to those previously described. In women, the
terus was lifted up to the abdominal wall to expose the
nterior face of the rectum. The posterior and lateral
aces of the rectum were dissected along the rectal wall
ithout performing total mesorectal excision. The distal

ectum was mobilized up to the level of the levator ani
uscles. Then, the upper part of the anal canal was

ivided with an endoscopic 45-mm stapler (EndoGIA,
thicon Endosurgery SA). To be sure that rectal division
as effectively made no higher than 1 to 2 cm above the

evator ani muscles, transanal digital examination was
ystematically used to control the level of rectal division.

The mesentery was then totally mobilized up to the
ourth duodenum, and a Kocher’s maneuver was some-
imes used in patients with short mesentery. The right
liac fossa was then reopened, and the rectum specimen
as removed. An 18-cm ileal J-pouch was mechanically
ade extracorporeally using two or three shots by a

0-mm GIA stapler (GIA, Ethicon Endosurgery SA). If
he top of the reservoir easily reaches just the lower mar-
in of the symphisis pubis, stapled IPAA can be per-
ormed without excessive tension. The J-pouch was then
ransposed into the pelvis and the right iliac fossa was
gain temporarily closed. Then, the pneumoperitoneum
as reestablished. The IPAA was created laparoscopi-

ally, by using an endoluminal-stapling device through
he anus (PCEAA, Ethicon Endosurgery SA), using the
ouble-stapling technique. A closed suction drain was

eft in the pelvis, and a temporary ileostomy was per-
ormed at the same site of the former double-end ileos-
omy and sigmoidostomy.

leostomy closure
wo months after operation, before ileostomy closure,
he absence of anastomotic leak and stenosis was always
onfirmed by contrast enema. Under general anesthesia,
n end-to-end manual anastomosis was performed for
toma closure.

tudy criteria
onversion to open surgery was defined as any un-

lanned incision or a planned incision � 6 cm, which p
as necessary for simple exteriorization of the resected
pecimen and fashioning of the anastomosis.

Mortality was defined as death occurring in the hos-
ital or within 30 days. Complications were defined as
ajor if they resulted in an increase in hospital stay

reater than the average length of stay, or if they posed a
otential threat to the patient’s vital functions. Compli-
ations were considered minor when they did not influ-
nce the average postoperative length of stay.

ESULTS
ighteen consecutive patients (7 women and 11 men),
ith a mean age of 39 � 14 years (range 15 to 59 years)

SD) underwent this three-step laparoscopic procedure.
aparoscopic STC was indicated because of severe (n �
4) or acute colitis (n � 4). Pathologic examination
evealed ulcerative colitis (n � 15), Crohn’s disease (n �
), and indeterminate colitis (n � 1). Mean duration of
he disease before operation was 100 � 97 months
range 0 to 312 months). American Society of Anesthe-
iology scores were I (n � 2), and II (n � 16). Ten
atients (83%) were receiving corticosteroids, immuno-
uppressive therapy, or both at the time of operation.

ean body mass index was 23 � 3 kg/m2 (range 17 to
9 kg/m2).

ubtotal colectomy with both-end
leostomy and sigmoidostomy

o patient required conversion to laparotomy. Mean
ength of the procedure was 253 � 59 minutes (range
80 to 420 minutes). One patient (6%) required post-
perative blood transfusion. There was no postoperative
eath. Minor postoperative complications included
ound hematoma and ileosigmoidostomy prolapse.
ean hospital stay averaged 8 � 2 days (range 4 to 12

ays, Table 1). One patient was readmitted on postop-
rative day 8 because of a small bowel obstruction and
reated successfully without reoperation; one patient was
eadmitted to another institution on postoperative day
0 for a pulmonary embolism (Table 2).

otal proctectomy with ileal
ouch-anal anastomosis
aparoscopic proctectomy with IPAA was performed a
ean of 81 � 18 days (range 59 to 119 days) after STC.

wo patients (11%) required conversion to laparotomy
ecause of intraoperative bleeding. Mean length of the

rocedure was 286 � 47 minutes (range 220 to
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70 minutes, Table 1). Three patients (17%) required
ostoperative blood transfusion. There were no deaths.
wo patients (11%) required reoperation through lapa-
otomy for intraabdominal bleeding. The postoperative
ourse was, for both, uneventful. Five patients suffered
rom a clinical anastomotic leakage, requiring transanal
rainage (n � 2) or antibiotics only (n � 3). All five
ymptomatic patients were successfully treated with
onservative measures. Mean hospital stay was 10 � 2
ays (range 8 to 15 days) for the 18 patients. Five pa-
ients were readmitted for peristomial abscess (n � 1),
leostomy prolapse (n � 1), small bowel obstruction (n

1), or postoperative hematoma or abscess (n � 2).
wo patients were treated successfully by percutaneous
rainage under CT-scan guidance (Table 2).

leostomy closure
toma closure was performed in all 18 patients. Mean
elay for ileostomy closure was 92 � 49 days (range 9 to
97 days). Mean hospital stay was 5 � 1 days (range 3 to
days). No patient experienced major postoperative

omplications requiring specific treatment.

ollowup
ollowup was 13 � 15 months (range 1 to 43 months).
toma closure was performed in all patients. Mean stool
requency per 24 hours was 7 � 2 (range 4 to 13) and
uring the night was 1 � 1 (range 0 to 4). Eight patients
44%) used medication for diminished frequency of stool,
hree occasionally, and five patients (27%) regularly.

ISCUSSION
e report here the feasibility and safety of a total lapa-

able 1. Mean Length of Procedures and Length of Stay
fter Laparoscopic Three-Step Ileal Pouch-Anal Anastomosis

n 18 Consecutive Patients with Acute or Severe Colitis
omplicating Inflammatory Bowel Disease

hase of
rocedure

Mean length of
procedure,

min, (range)

Mean length
of stay, d,

(range)

ubtotal colectomy
(first step) 253 � 59 (180–420) 8 � 2 (4–12)

roctectomy with
ileal pouch-anal
anastomosis
(second step) 286 � 47 (220–370) 10 � 2 (8–15)

toma closure
(final step) 93 � 29 (60–160) 5 � 1 (3–7)
verall procedure 633 � 70 (520–780) 24 � 3 (19–33)

, standard deviation.
oscopic approach for both STC and IPAA in IBD pa- t
ients presenting with severe or acute colitis. No patient
ied during these two laparoscopic procedures, and the
verall morbidity rate was 33% (12 of 36 procedures).

No patient required conversion into laparotomy after
aparoscopic STC. That compared favorably with the
iterature, which reported a conversion rate ranging be-
ween 0% and 8%.5-8 All patients were operated on by a
enior surgeon who has performed more than 400 lapa-
oscopic colorectal resections. No selection of the pa-
ients was performed. So, all consecutive patients pre-
enting with acute or severe colitis complicating IBD
ere proposed for a laparoscopic approach, except those
ith complications (ie, toxic megacolon, peritonitis,

nd hemorrhage). Both laparoscopic and colorectal ex-
erience may explain this low conversion rate. In addi-
ion, no patients required reoperation after laparoscopic
TC, and small bowel obstruction developed in only
ne patient (6%). Our postoperative morbidity (24%)
ompared favorably with other studies in which morbid-
ty rate ranged between 16% and 50%.5-8 Although not
ronounced, laparoscopic STC was associated with a
educed postoperative morbidity rate in three retrospec-
ives studies.5,7,8

In addition, laparoscopic STC was associated in these

able 2. Postoperative Morbidity after Laparoscopic Three-
tep Ileal Pouch-Anal Anastomosis in 18 Consecutive Pa-
ients with Acute or Severe Colitis Complicating Inflamma-
ory Bowel Disease

omplications
Subtotal

colectomy, n

Ileal pouch-
anal

anastomosis, n

edical 1 (6%)* 1 (6%)†

inor surgical 3 (17%) 3 (17%)
Wound infection 0 0
Hematoma wound 1 0
Bowel obstruction

(treated conservatively) 1 1
Peristomial abscess 0 1
Stoma prolapse 1 1
ajor surgical 0 (0%) 4 (22%)‡§

Radiologic drainage 0 2
Transanal drainage 0 2
Laparotomy 0 2

Pulmonary embolism requiring medical treatment.
Urinary tract infection.
One laparotomy was performed for hemorrhage and transanal drainage for
istula in the same patient.
Laparotomy for hemorrhage and radiologic drainage for parietal abscess were
erformed in the same patient.
, standard deviation.
hree studies with a marked reduction in wound com-



p
m
o

w
l
t
r
t
t
(
c
m
p
v
w
s
c
f
p
A
d
w
p
n

s
m
o
s
v
S
o
m
b
a
l
s
i
t

t
p
l

s
m
s
l
o
r
w

T
B

F

B
M
D
S
P

* , trans
�

T

S
o

M
K
K
O

*
�

641Vol. 202, No. 4, April 2006 Ouaïssi et al Three-Step Ileal Pouch-Anal Anastomosis
lication rate, delay to return of bowel function, and
ean hospital stay.5,7,8 This result, and our study, dem-

nstrated the feasibility and safety of laparoscopic STC.
This laparoscopic experience compared favorably

ith our previous results of STC performed through
aparotomy for the same acute conditions in IBD pa-
ients.3 Similar mortality (0.6%) and morbidity (33%)
ates were observed after open STC.3 Mean operating
imes for both laparoscopic STC and IPAA were similar
o those observed after open STC and IPAA in our unit
data not shown). Although complicated forms of acute
olitis (ie, toxic megacolon, bleeding, perforation) re-
ain for us a contraindication to a laparoscopic ap-

roach, we believe that most patients with acute or se-
ere colitis can now be operated on laparoscopically,
ith a low expected morbidity rate (Table 3). Our three-

tep laparoscopic procedure for acute or severe colitis
omplicating IBD was similar to what we proposed be-
ore (through laparotomy) for the same kind of
atients—experience that we recently published.3,14

mong our patients with ulcerative colitis and Crohn’s
isease undergoing IPAA, approximately 25% under-
ent a three-step approach, 70% had a two-step ap-
roach, and � 5% had a one-step IPAA. This ratio was
ot modified by the laparoscopic approach.
Concerning the choice between a two- versus a three-

able 3. Reported Series of Laparoscopic Subtotal Colecto
owel Disease

irst author Patients

Mean
operating
time, min

Conversion
rate

n %

ell6 18 260 0 0
arcello8 19 210 0 0
unker7 10 271 0 0

eshadri5 37 270 3 8
resent
study 18 253 � 59 0 0

Major morbidity: complication requiring specific treatment (ie, laparotomy
, standard deviation.

able 4. Reported Series of Laparoscopic Ileal Pouch-Anal

tudy and number
f patients

Previous
subtotal

colectomy, n

Inflammatory
bowel disease

patients, n

Mean
operativ
time, mi

aartense (n � 30)13 0 20 214
y (n � 32)15 0 29 315
ienle (n � 50) 16 0 23 320
ur study (n � 18) 18 18 286 � 4

Major morbidity was defined as a complication requiring specific treatment

, standard deviation.
tep approach for IPAA, we prefer a three-step IPAA in
ost patients with an acute or severe condition. Because

f the potentially disastrous consequences of pelvic sep-
is after IPAA, even with a temporary stoma, and the
ery low morbidity rate observed after laparoscopic
TC, we believe that temporary ileostomy and sigmoid-
stomy are preferable to a two-step IPAA, especially in
alnourished patients on high doses of steroids. It has

een previously demonstrated that steroids are associ-
ted with a higher risk of sepsis after IPAA.4 For us,
ongterm functional results of IPAA (which can be sub-
tantially altered by anastomotic leakage) are much more
mportant for the patient than a two-step instead of a
hree-step IPAA.

In our study, two patients (12%) required conversion
o laparotomy during laparoscopic IPAA. This rate com-
ares favorably with the 0% to 25% rate observed in the

iterature (Table 4).9,10,12,13,15,16

We recently demonstrated in another study of laparo-
copic resection for Crohn’s disease,17 that postoperative
orbidity was not increased in converted patients. In

ome series “laparoscopic IPAA” means, in fact, either
aparoscopic-assisted IPAA with a Pfannenstiel incision
r hand-assisted IPAA, probably making the conversion
ate lower than that in the total laparoscopic approach
e chose in our study. But we believe that the benefit of

r Severe or Acute Colitis Complicating Inflammatory

Major
morbidity*

Minor
morbidity Mortality Length of

stay, dn % n % n %

1 6 5 28 0 0 5 � 3
0 0 3 16 0 0 4
5 50 1 10 0 0 15 � 13

— — 1 3 6

0 0 3 16 0 0 8 � 3

anal drainage, or radiologic drainage).

tomosis
onversion

rate,
n (%)

Major
morbidity,*

n (%)

Minor
morbidity,

n (%)
Mortality,

n

Mean length
of stay, d
(range)

0 (0) 5 (16) 1 (3) 0 10 (5–31)
0 (0) 3 (9) 8 (25) 0 6 (4–23)
4 (8) 9 (18) 11 (22) 0 12 (7–49)
2 (11) 4 (22) 3 (17) 0 10 (8–15)

rotomy, transanal drainage, or radiologic drainage).
my fo
Anas

e
n

C

7

(lapa
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aparoscopy is probably greater with a total laparoscopic
pproach than that with a laparoscopic-assisted opera-
ion.16 It is particularly true for cosmetic results, but prob-
bly also for postoperative pain and the risk of wound de-
iscence during followup. In our study, 22% of our patients
resented major postoperative complications requiring sur-
ical treatment. Although this morbidity rate remains high,
t is close to the 23% rate observed recently by Heuschen
nd colleagues4 in a large series of more than 450 open
PAAs performed for ulcerative colitis. Very few studies
ave been reported so far concerning the results of laparo-
copic IPAA (Table 4).1,4,13,16 Recently, the first random-
zed study (comparing hand-assisted IPAA versus lapa-
otomy in 60 patients) and a large comparative study
including 50 patients) demonstrated the feasibility and
afety of the laparoscopic approach for IPAA.13 Al-
hough mean operative time remains longer than that
or laparotomy, even in experienced centers, some au-
hors have reported marked reductions of ileus, delay to
ral intake, and hospital stay.9,10,11,13,18 But in our expe-
ience, mean operating time was shorter after laparo-
copic than open IPAA (data not shown). In addition,
atisfaction with cosmetic results of the scar and the
ody image score were considerably better after laparo-
copic IPAA.9

In conclusion, our data and other recent reports sug-
est that IPAA under a total laparoscopic approach can
e offered safely in experienced centers to patients with
BD.
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