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Introduction

Recently, laparoscopic surgery has become widely ac-
cepted in the field of gastrointestinal surgery because of
the advantages of being minimally invasive and having
better cosmetic results. In particular, benign diseases of
the digestive tract are often accessible for treatment by
laparoscopic approaches.

Since 1997, the laparoscopic approach has been
applied to a proctocolectomy and ileal J-pouch anal
anastomosis for familial adenomatous polyposis (FAP)
and ulcerative colitis (UC) in our hospital. This pro-
cedure consists of a mucosectomy of the distal rectum
and a proctocolectomy by an anoabdominal approach.
The ileal J pouch is constructed using a linear stapler,
and the ileal pouch anal anastomosis is performed
by hand-sewn anastomosis. The operation is finally
completed by a loop ileostomy. No colonic mucosa is
left since a complete removal of the colonic mucosa is
considered to be rational and curative in the surgical
treatment of FAP and UC.1–6

The purpose of this study was to analyze our results
in a series of patients who had undergone a procto-
colectomy with ileal J-pouch anal anastomosis assisted
by a laparoscopic approach, and to compare the result
of the laparoscope-assisted approach with that of the
conventional procedure.

Patients and Methods

Eleven patients underwent a laparoscope-assisted
proctocolectomy with hand-sewn ileal J-pouch anal
anastomosis at Tohoku University Hospital from June
1997 to November 1999. Five patients had FAP and 6
had UC. The median age of the patients was 30 years
(range 19–47 years), and they consisted of 7 women and
4 men. Two of 6 patients with FAP were histopatholo-
gically diagnosed to have in situ adenocarcinoma within
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the polyps after surgery. Because of a severe attack
of UC, one of the patients underwent an emergency
operation with a good outcome, while the other patients
all underwent elective surgeries. Five of the 6 cases with
UC have remained in remission under steroid treat-
ment. With respect to the complications due to steroid
treatment, one patient with UC had hypertension while
another had a lumbar vertebral compression fracture.
The principal indications for laparoscope-assisted sur-
gery were as follows: (1) the patient did not have any
severe side effects from steroid therapy; (2) no ad-
vanced cancers in the peritoneal cavity were found by
precise preoperative examinations;7–9 (3) none of the
patients with UC were in serious condition; (4) the
patients were generally considered suitable to undergo
elective surgery.

Operative Procedures

At first, the patient is placed in a prone jack-knife
position. A rectal mucosectomy is performed from the
dentate line to the level of the levator ani muscle.
Secondly, after the patient is moved to the supine
position, a 12-mm trocar is inserted below the umbilicus
using the open technique. After establishing pneum-
operitoneum with CO2 gas, two 10-mm trocars are
inserted into the bilateral flanks and two 5-mm trocars
are inserted into bilateral subcostal incisions (Fig. 1).
After exploring the peritoneal cavity by a laparoscope
inserted through the umbilical trocar, laparoscopic
surgery is commenced. The ascending colon is mobi-
lized from the retroperitoneum. Next, the descending
colon is mobilized. After dissecting the major omentum
using a Harmonic Scalpel (UitraCision, Smithfield. RI,
USA), splenocolic and hepatocolic ligaments are taken
down to mobilize the transverse colon. Following the
mobilization of the colon, the mesocolon is dissected

with the Harmonic Scalpel. Adding a 6–8-cm transverse
suprapubic incision, the rectum is mobilized and the
entire colon with the rectal mucosa is removed after
transecting the terminal ileum through the incision.
Thirdly, in the lithotomy position after constructing the
ileal J-pouch using a linear stapler, ileal J-pouch anal
anastomosis is then performed in a hand-sewn fashion
from the anal side with PDS (Ethicon, Somerville, NJ,
USA). Finally, a loop ileostomy is fashioned in the right
lower abdomen.

The laparoscope-assisted colectomy (LAC) group
was compared with 13 patients, including 7 with FAP
and 6 with UC, who had undergone a proctocolectomy
with ileal J-pouch anal anastomosis by a standard
colectomy (SC) between 1986 and 1997. Comparisons
were made regarding the operative time, amount of
blood loss, the day of resuming oral feeding, the length
of postoperative hospital stay, wound pain, and the
degree of operative scarring.

Statistical Analyses

All values are presented as the median (range), and
were compared with Mann-Whitney’s U-test and
Fisher’s exact probability test. Statistical difference was
determined to be significant if the P value was less than
0.05.

Results

The median operative time was 483 (range 410–624)
min, and the median duration of the laparoscopic
procedure was 173 (range 115–240) min. In some cases
an autotransfusion was performed using preoperatively
stored blood. None of the patients received any blood
transfusions. The median operative time in the LAC
group was significantly longer than in the SC group, by
81min. The median blood loss was 361 (range 60–987)
ml in the LAC group, which was about 200ml less than
that in the SC group. The median duration of post-
operative food prohibition was 3.6 (range 2–6) days in
the LAC group, which was similar to that in the SC
group. The median postoperative hospital stay was
24.1 (range 13–36) days in the LAC group, which
was significantly shorter than that in the SC group
(Table 1). Neither any intraoperative trouble nor
conversions were observed. Postoperative complica-
tions were encountered in 6 patients of the LAC group
and in 5 patients of the SC group (Table 2). Intestinal
obstruction occurred in 3 patients of the LAC group.
Two of them improved after conservative therapy but
one patient required a laparotomy. One patient had a
minor leakage of the ileal J-pouch anal anastomosis and
a cuff abscess around the anastomosis, which was able

Fig. 1. Skin incisions in a laparoscope-assisted colectomy. 1,
12-mm trocar; 2, 10-mm trocars; 3, 5-mm trocars; 4, 6-cm
transverse skin incision; 5, ileostomy
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to be conservatively controlled. In 3 patients of the
LAC group wound infections were observed, which was
the same frequency as that seen in the SC group. The
skin incisions were smaller and the cosmetic results
were better in the LAC group (Fig. 2). The duration
of postoperative epidural anesthesia was not different
between the two groups but analgesic drugs were rarely
given in the LAC group since there were few complaints
regarding postoperative pain. After the operations 3
patients did not need any analgesic drugs and 3 patients
of the LAC group were treated only once for post-
operative pain. However, all 7 patients of the SC group
who underwent postoperative continuous epidural
block needed analgesic drugs more than twice for
postoperative pain (Table 3).

Discussion

Laparoscope-assisted surgery usually takes longer than
conventional surgery. However, the total operative time

including laparoscopic procedures has been getting
shorter as the skill of surgeons has steadily improved.
The hospital stays were significantly shorter in the
present LAC group. In our series postoperative
complications were more frequent in the LAC group.
An intestinal obstruction was observed in three
patients, and one required surgical treatment. Intestinal

Table 2. Comparison of postoperative complications between
LAC and SC groups

LAC group SC group
(n 5 11) (n 5 13)

Wound infection 3 4
Intestinal obstruction 3 (1) 0
Peristomal abscess 0 1
Anastomotic leakage 1 0

Figures represent the number of patients, with number of
reoperations given in parentheses
Because one patient had two complications (intestinal obstruction
and anastomotic leakage), seven complications occurred in six
patients of the LAC group

Fig. 2a,b. Operative scars. a
Laparoscope-assisted colectomy
(LAC). b Standard colectomy
(SC). The skin incision was
smaller in LAC than in SC

Table 1. Patient characteristics in the LAC group and SC groups

LAC group SC group
(n 5 11) (n 5 13) Significance

Age 30.0 (19–47) 30.0 (18–49) NS
Sex (M:F) 4 :7 7 :6 NS
FAP 5 7 NS
UC 6 6
Operative time (min) 483 (410–624) 402 (270–650) P , 0.05
Intraoperative blood loss (ml) 361 (60–987) 569 (190–1444) NS
Duration of postoperative 3.6 (2–6) 4.3 (2–7) NS

prohibition from eating (days)
Postoperative hospital stay (days) 24.1 (13–36) 31.3 (18–49) P , 0.05

Data are expressed as the median (range) and are compared using Mann–Whitney’s U-test.
Fisher’s exact probability test was used for comparisons of sex and diseases
LAC, laparoscope-assisted colectomy; SC, standard colectomy; FAP, familial adenomatous
polyposis; UC, ulcerative colitis; NS, not significant
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twisting due to adhesion at the oral limb just beneath
the stoma was found to cause the intestinal obstruction
in this case. Stoma trouble not only occurs after LAC
but also after standard operations requiring stoma. We
thus consider a loop ileostomy to be safer even in LAC.
The mesocolon was divided after ligations of right,
middle, and left colonic arteries in SC while the
mesocolon was dissected at the mesenteric attachment
along the colon in LAC, because we wanted to avoid
injuring any adjacent organs. As a result, in the LAC
group the stump length of the mesocolon was longer
than in the SC group although the skin incisions were
smaller, which is considered to be one of the factors that
caused an intestinal obstruction more frequently after
LAC. Postoperative pain was reduced and operative
scars were very small in the LAC group. These two
points represent the most remarkable advantages of
laparoscopic surgery.

No consensus regarding the indications of a
laparoscopic total colectomy for FAP have yet been
established.10,11 A laparoscopic total colectomy has not
been shown to have as many advantages in patients with
UC as in those with Crohn’s disease.12,13 Milson et al.
reported successful results regarding a laparoscopic
total colectomy with ileorectal anastomosis performed
on 16 patients with FAP who had less than 20 polyps
in the rectum without cancer. They reported that such
patients were likely to be more compliant with their
follow-up, and suggested that this procedure was an
appealing option in the management of patients with
FAP.10 Schmitt et al. compared the surgical results of 22
patients who underwent LAC, and showed the cosmetic
results to be the only benefit in the LAC group. The
operative duration was prolonged and postoperative
complications were more frequent. They reported that
ileus occurred in 7 of 22 patients in the LAC group.
Ileus was the most frequent morbidity in the LAC
group in their series as well as in ours. The post-
operative recovery in the bowel movement was not
substantially different, and the length of hospitalization
did not decrease in the LAC group. They thus con-

cluded that this procedure conferred none of the
theoretical advantages associated with other laparo-
scopic procedures.11 Watanabe et al. reported four cases
with UC who underwent a laparoscope-assisted total
proctocolectomy, two of whom underwent ileoanal
canal anastomosis and another who underwent ileoanal
anastomosis. They suggested that the cosmetic benefit
to the patient was so considerable that this procedure
should thus be widely performed in spite of the
technical difficulties.14

We performed a rectal mucosectomy and hand-sewn
ileal J-pouch anal anastomosis as a standard method
at our institution. Patients with UC or FAP have the
possibility of occult abnormalities in the colonic mucosa
and a high risk of carcinoma. In cases undergoing
ileorectal anastomosis for these two diseases, carcinoma
is also frequently found in the remnant rectum after a
long-term follow-up.1–3 On the other hand, the patients
who underwent ileal J-pouch anal anastomosis with
rectal mucosectomy could expect a good quality of
life.4–6 We therefore recommend that patients with these
diseases should undergo ileal J-pouch anal anastomosis
with a rectal mucosectomy.

In the present study, the cosmetic results of
laparoscope-assisted surgery were shown to be signi-
ficantly beneficial for patients with FAP or UC, al-
though some problems remain regarding the operative
time and postoperative complications. In addition, the
small skin incision and mitigation of postoperative pain
could also reduce patient fear associated with this
operation, and these merits might thus expand the
operative indications for these diseases.

In conclusion, a laparoscope-assisted proctocolec-
tomy with ileal J-pouch anal anastomosis not only
leads to better cosmetic results, but can also reduce the
degree of postoperative pain and the duration of
hospital stay. This new procedure should thus be widely
indicated in patients with FAP and also in a selected
number of patients with UC.
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