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Abstract

Introduction: Laparoscopic Roux-en-Y gastric bypass (LRYGB) is one of the most preferred bariatric procedures in the
world for surgical treatment of morbid obesity. The Harmonic scalpel (HS) and LigaSure (LS) are the most commonly
used devices in laparoscopic surgery. As far as we know, there is no comparative study of the two energy devices in
LRYGB for morbid obesity.

Aim: To compare the intraoperative performances of the two energy devices in LRYGB for morbid obesity.

Material and methods: The HS and LS were used in 43 and 42 cases, respectively. The patient demographics of both
groups were comparable. The duration of the procedures (gastric pouch creation time and total operation time),
quantity of bleeding (during gastric pouch creation and total quantities of bleeding) and the number of pneumoperi-
toneum desufflations due to smoking that impaired sight fields were recorded prospectively.

Results: Gastric pouch creation time (HS: 22.5 9.5 vs. LS: 19.5 +9.7 min, p = 0.15), bleeding during gastric pouch
preparation (HS: 15.3+30.5vs. LS: 17.5+31.3ml, p = 0.74), total operation time (HS: 183.2+47 vs.LS: 165.3+37.1min,
p = 0.06) and total bleeding (HS: 110 +195.5 vs. LS: 102.5 +70 ml, p = 0.81) were similar in the two groups. Only
the mean number of pneumoperitoneum desufflations due to smoking was lower in the HS group (HS: 0.28 +0.49
vs. LS: 0.57 +0.78, p = 0.04).

Conclusions: The HS and LS performed similarly in LRYGB, with fewer desufflations from smoking in the HS group.
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As far as we know, there is no comparative study of

Introduction the two energy devices in LRYGB for morbid obesity.

Laparoscopic Roux-en-Y gastric bypass (LRYGB)
is one of the most preferred bariatric procedures in
the world for surgical treatment of morbid obesity
[1]. Developments in bariatric surgery have recently
increased in parallel with the developments in the
energy devices that are the inevitable tools for lap-

Aim
The aim of this study was to compare the intraop-
erative performance of HS and LS (5 mm) in LRYGB.

aroscopic surgery. The Harmonic scalpel (HS) and
LigaSure (LS) are the most commonly used devices
in laparoscopic surgery. They enable vascular closure
and tissue dissection by using different types of en-
ergy, and each has its advantages and disadvantages.

Material and methods

We applied to the Inonu University Faculty of
Medicine Ethical Board and obtained approval for
this study (Approval No. 2014-105). This prospec-
tive study was also registered with clinicaltrials.gov
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(NCT02538328). The lack of previous studies on
LRYGB made it impossible to find out an “expected
frequency” that is necessary to calculate the sam-
ple size by power analysis. A statistician suggested
a total of 90 patients (45 in each group) and inter-
mittent evaluations of the outputs. Between Octo-
ber 2014 and August 2015, 90 patients in total were
included after their informed consent had been ob-
tained. Before the study was launched, the surgeons
involved had overall experience with more than 500
cases of gastric bypasses with both devices. In the
present study, HS Ace (Ethicon Endo-Surgery, John-
son & Johnson, Cincinnati, OH, USA) was used in
45 cases of patients who underwent surgery in the
first 5-month period, and LS (Valleylab Healthcare
Group LR Boulder, CO, USA) was used in 45 cases in
the next 5-month period. Consecutive grouping was
used instead of a randomised study because the
energy devices were purchased at different times.
A standardised LRYGB technique was applied to all
patients [2]. Patients were assessed by collecting
their data, including their age, sex, height, weight,
body mass index (BMI), American Society of Anes-
thesiologists (ASA) score and co-morbidities. Gas-
tric pouch preparation time, quantity of bleeding
during gastric pouch preparation, number of pneu-
moperitoneum desufflations due to smoking and
the total quantities of bleeding and total operation
time were recorded. Data collection was not regu-
larly arranged by a specific person. Measurements
were collected sometimes by the anesthesiologists
(blood loss in the aspirator container), by the oper-
ating room nurse, by a surgeon in the procedure or
by a surgeon in the operating room but not in the
procedure.

Statistical analysis

Data were analysed using the Student t-test and
y? test. P-value < 0.05 was considered significant.

Results

We planned for 90 cases, but data were not com-
plete in 5 cases that were excluded and the remain-
ing 85 patients were analyzed, 43 in the HS and 42
in the LS group. No difference was observed for age,
sex, height, weight, BMI, co-morbidities or ASA score
between groups (Table ). When the intraoperative
values were compared, the mean number of desuf-
flations due to smoking was higher in LS (HS: 0.28
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+0.49 vs. LS: 0.57 #0.78, p = 0.04). Gastric pouch
preparation time (HS: 22.5 £9.5 vs. LS: 19.5 £9.7 min,
p = 0.15), quantity of bleeding during gastric pouch
preparation (HS: 15.3 +30.5 vs. LS: 17.5 #31.3 m|,
p = 0.74), and total quantities of bleeding (HS: 110
+195.5 vs. LS: 102.5 70 ml, p = 0.81) were similar
in both groups. Total operation time did not show
statistical significance but was slightly shorter in
the LS group (HS: 183.2 47 vs. LS: 165.3 £37.1 min,
p = 0.06).

Discussion

In LRYGB, there are many methods for controlling
bleeding and reliable dissection, such as energy
devices, electrocautery, clips, vascular staplers and
intracorporeal sutures [3]. Electrocautery is cost-ef-
fective and easy to access and therefore commonly
preferred. However, it provides insufficient haemo-
stasis when compared to bipolar or ultrasonic ener-
gy devices and causes more lateral thermal damage
in the peripheral tissues [4].

The HS is based on the mechanism of ultra-
sound, while LS uses electrothermal bipolar technol-
ogy by closing vessels up to 7 mm in diameter [5].
The LS applies low voltage by using a high electrical
current and denatures the elastin and collagen at
the vascular wall, providing tissue coagulation. Pres-
sure applied by hand also contributes to closure of
the vessels mechanically. The HS enables protein de-
naturation within the vessel by means of ultrasonic
vibrations and closes and cuts vessels up to 5 mm in
diameter [6]. Although vessel sealing time with HS is
dependent on the user, the sealing times of both de-
vices are similar [7]. After activation, tip temperature
is higher in HS, but less peripheral tissue damage
has been reported for HS [7].

We use both devices in our own clinic when avail-
able. Due to our hospital cost policy, usually only one
of these energy devices is available in the operating
theatre. This is why the present study was planned
not as a randomised study but as a consecutive
study. Many studies in the literature have compared
the efficiency of these two devices in endocrine,
colorectal and hepatobiliary surgery, but randomised
studies are very limited [8-10]. Campagnacci et al.
[9] found no difference in the duration for colorec-
tal surgery between the two devices, but there was
less bleeding with LS. Rimonda et al. [10] did not
observe any difference between the operation times
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Table I. Demographic characteristics of the patients

Parameters Harmonic scalpel (n = 43) LigaSure (n = 42) P-value
Age 39.2+9.9 36.7 £11.0 NS
Gender: NS
Male 9 14
Female 34 28
Height [cm] 164.9 +6.8 166.0 8.3 NS
Weight [kg] 1253 +16.3 129.3 £19.3 NS
BMI [kg/m?] 458 +5.9 45.2 +6.5 NS
ASA score: NS
I 3 4
Il 29 31
I 11 7
Comorbidities (total): NS
Yes 17 20
No 26 22
Diabetes mellitus: NS
Yes 15 11
No 28 31
Hypertension: NS
Yes 9 10
No 34 32
Lung diseases: NS
Yes 1 3
No 42 39

BMI — body mass index, ASA — American Society of Anaesthesiologists, NS — not significant.

of the two devices in colorectal surgery [10]. In bar-
jatric surgery, Tsamis et al. compared these devices
in laparoscopic sleeve gastrectomy [8]. The authors
reported that operation durations were similar (HS:
40 %20 vs. LS 45 15 min, p = 0.20), but no data
were reported on the technical details or smoking
deficits of the devices. In sleeve gastrectomy, energy
devices are particularly used only for releasing the
greater curvature of the stomach, whereas in LRYGB,
the devices are used in many fields such as gas-
tric pouch preparation, dividing the intestinal mes-
entery, gastrostomy, enterotomy and dividing the
greater omentum. The LRYGB can be a good option
for comparing energy devices in different areas of
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dissection and haemostasis. This study marks the
first time these two popular energy devices have
been compared for LRYGB. We did not find any dif-
ferences between the two groups with respect to the
gastric pouch preparation time, quantity of bleeding
during gastric pouch preparation, total quantity of
bleeding or total duration of surgery. We only found
that there was more smoking with LS than with HS.
Some smoking occurs with all sealing and dissection
devices. Impairment of the sight field due to this is
a serious problem and requires desufflation some-
times. A higher rate of smoking with LS was reported
by Vilos and Rajakumar in 2013 [11], and we confirm
their findings.
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Conclusions

The HS and LS yielded similar clinical data in
LRYGB. The HS had lower smoking-induced desuf-
flation rates. The selection of the energy devices
should be based on the preference of the surgeon
and the condition of the hospital.
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