Kurume Medical Journat, 51, 105-108, 2004

Original Contribution

Clipless Hand-assisted Laparoscopic Total Colectomy
Using LigaSure Atlas™

YASUMI ARAKI, TOSHIHIRO NOAKE, MASAMITSU KANAZAWA, KATSUHIRO YAMADA,
KAZUYA MOMOSAKI, YASUHIRO NOZOE, AKEMI INOUE, NOBUYA ISHIBASHI*,
YUTAKA OGATA* AND KAZUO SHIROUZU*

Kurume Coloproctology Center, Kurume 839-0861 and *Department of Surgery,
Kurume University School of Medicine, Kurume 830-0011, Japan

Summary: Hand-assisted laparoscopic total colectomy for ulcerative colitis has allowed less inva-
sive operations in acute severe colitis and poor risk, and has not yet been widely applied for the
reason of prolong the operating time in comparison with open surgery. We presént the advantages
of the use of the LigaSure Atlas™ vesse! sealing for vascular contral during laparoscopic surgery. A
refrospective study was conducted to compare 15 patients who underwent hand-assisted laparo-
scopic total colectomy using an ultrasonic coagulator from January 1988 to September 2002 (US
group} with 18 patients who were operated using LigaSure Atlas™ (LS group) frem Qctaber 2002 to
December 2003. There was no significant difference in the background factors of patients between
both groups. The operating time was 225258 min in the LS group and less than 2802105 min in
the US group. Intraoperative blood loss was 91222 ml in the LS group and less than 212178 ml
in the US group. Postoperative bleeding did not occur in the LS group, but occurred in 1 patient in
the US group {6.6%) and this patient required re-operation. Postoperative seroma formation in the
abdomen was found in 3 patients of the US group (20%). The procedure using LigaSure Atlas™

reduced the operating time, intraoperative bleeding and operator's stress in comparison with
standard ultrasonic coagulation.
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INTRODUCTION are at poor nsk with acute severe colitis. Therefore,
the authors compared the safety and convenience of
LigaSurc Atlas™ vessel sealing system for vascular  hand-assisted laparoscopic total colectomy using

control during laparoscopic surgery (Fig. 1) devel- LigaSure Atlas™ with ultrasonic coagulation in
oped by Tyco Healthcare is a bipolar electric coagu-  ulcerative colitis patients.

lator with automatic computerized power control.
This device fuses the collagen in tissues, seals tissue
bundles, and can securely occlude the vessel walls
[1-7]. As the system is equipped with a dissector as
well as a sealer and does not require the repeated
procedure of passing forceps in and out, it is
expected to reduce the operating time. A less inva-
sive procedure is recommended in patients with
ulcerative colitis, because they are preoperatively
given a large dose of predonine and many of them Fig. 1. LigaSure Atlas™ vessel sealing system.
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PATIENTS AND METHODS

Fifteen patients who underwent hand-assisted
laparoscopic total colectomy using an ultrasonic
coagulator from January 2001 to September 2002
(US group) were compared with 18 patients who
underwent the surgery using LigaSure Atlas™ from
April 2002 to December 2003 (LS group).

The patient lied supine, and the surgeon stood
between the patient’s legs, with the endoscopist to the
right. First, the abdomen was opened by a 7-cm
transverse incision for pneumoperitoneum using a
device called Lapdisc. Four trocars were introduced
into the left lower, subumbical, upper median, and
right lower (the ileostomy site) regions of the
abdomen (Fig. 2). The descending colon was isolated
using a hand-assisted technique. The greater omen-
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Fig. 2. The abdomen was opened by a 7-cm
transverse incision for pneumoperitoneum using
Lapdisc.

Fig. 3. The greater omentum and the middle
colic and right colic arteries and veins were sealed
using LigaSure Atlas™ at the distal sites.

tum and the middle colic and right colic arteries and
veins were sealed, and dissected counterclockwise
using LigaSure Atlas™ at the distal sites through a
tunnel under the mesentery of the descending colon
to isolate the right colon (Fig. 3). The ileocolic artery
and vein were conserved. The operating table was
titted up to the left. The surgeon moved to the
patient’s right side and manually moved the small
intestine .to the right upper abdomen to expand the
visual field. The maneuver of dividing the mesentery
of the left colon by internal approach was performed.
The left colic, sigmoid, and superior rectal arteries
and veins were sealed and dissected at the distal
sites. The rectum was isolated in one fire by inserting
ENDO GIA 60 {TYCO) into the rectum approxi-
mately 2 cm proximal to the dentate fine so as not to
damage the anterior face of the sacrum in the dorsal
face of the rectum and the pelvic nerve plexus in the
lateral wall of the rectum (Fig. 4). Ileal J-pouch of
proximately 10 cm was reconstructed at the end of
the ileumn using ENDO GIA 60 under direct vision
from the transverse inciston for ileal J-pouch anal-
canal anastomosis with double stapling technique. A

Fig. 4. The rectum was isolated in one fire by
inserting ENDO GIA60 (TYCO) into the rectum
approximately 2 cm proximal to the dentate line.
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temporary ileostomy was constructed.

RESULTS

As shown in Table 1, there was no significant
difference in background factors (gender, age, obe-
sity, preoperative predonine dose, prior laparotomy,
total colitis) of patients between the US and LS
groups. In intra- and postoperative clinical parame-
ters (Table 2), the operating time was 198158 min in
the LS group and less than 280105 min in the US
group. Intraoperative blood loss was 9122 ml in the
LS group and less than 2124178 ml in the US group.
Postoperative bleeding did not occur in the LS group,
but occurred in 1 patient in the US group (6.7%) and
this patient required re-operation. Postoperative sero-
ma formation in the abdomen was found in 3 patients
of the US group (20%).

The operator always had the irritation by smok-
ing during the sealing and by the numbed fingers in
the patients with US group, but LS group did not
worried the operator with the smoking and the numb
of the finger.

DISCUSSION

LigaSure Atlas™ is a bipolar vessel coagulation
device. It can measure impedance in the burned tis-
sues in real time, denature and fuse the collagen in
the vessel walls, and produce a seal. The device
operates at an approximate voltage of 180 volts, one-
fifth to one-twentieth of that for electrocautery. It
runs the electric current of 4A, more than 4 times of
that for electrocautery to limit the thermal damages
in the tissues to the minimum, and allows the colia-
gen in the vessel walls and connective tissues to fuse
uniformly and quickly, regenerate, and reform into a
single structure. The seal time depends on the
applied tissue, but the device takes only 4 sec to
complete, on an average. As Instant Response tech-
nology can detect the completion of sealing and stop
the generating power automatically, a surgeon can
concentrate on operation without other stress. This is
a great advantage of this device.

Vessels of 3 to 7 mm in diameter were sealed to
compare the sealing strength by various modalities in
experimental animal models. The sealing by
LigaSure Atlas™ systemn burst at approximately 900
mmHg. It was equivalent to that by suture stitches

TABLE 1.
Clinical characteristics of patients

US Group

LS Group

(N=15) N=18) F
Sex (Male / Female) 6/9 7/11 NS
Ape 36.1+11.2 342489 NS
Predonine (mg) 12,400%5,200 18,800£9,800 P<0.05
Obesity (kg/m?) 30.2%5.8 34.1+6.1 NS
Prior laparotomy 2/15(13.3%) 3/18 (16.7%) NS
Total colitis 15/15 (100%) 18/18 (100%) NS

TABLE 2.
Intra- and postoperative clinical parameters
US Group LS Group P

(N=15) (N=18)
Operating Time (min) 280105 198+58 P<0.05
Blood Loss (m!) 2121178 9j+22 P<0.01
Intraabdominal seroma 3/15 (20%) 0/18 (0%) P<0.05
Post-operative bleeding 1/15 (6.7%) /18 (0%) P<0.01
Wound infection 4/15 (26.7%) 5/18 (27.8%) NS
Anastomotic leakage 3/15 (20%) 5/8 (27.8%) NS
Morbidity 5/15 (33.3%) 6/18 (38.9%) NS
Mortality 0/15 (0%) 1/18 (5.5%) NS
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and clips and more than that by standard bipolar
coagulation (approximately 700 mmHg) and ultra-
sonic coagulation (approximately 90 mmHg) [8,9].

The conventional LigaSure™ is an apparatus
only for coagulation. It required a dissecting proce-
dure of the sealed site after coagulation. However,
LigaSure Atlas™ is equipped with a cutter, and can
do sealing and dissecting in one procedure, not
requiring the procedure of passing forceps in and out
through trocars.

As most of ulcerative colitis patients suffer from
malnutrition due to steroid administration, less inva-
sive operation or less operating time is required. The
authors previously reported the usefulness of laparo-
scopic total colectomy [10], but the procedure using
LigaSure Atlas™ could further reduce the operating
time by approximately one hour compared with the
conventional ultrasonic coagulation device. It could
also reduce intraoperative blood loss and operator’s
stress.
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