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ABSTRACT

Background: Twenty percent to forty percent of those who have laparoscopic cholecystectomy experience perforation
of the gallbladder. The incidence of gallbladder perforation and its intraoperative implications may be reduced by using
ultrasound to dissect the gallbladder bed during laparoscopic cholecystectomy, which might enhance surgical quality.
Objectives: This study aimed to compare between the conventional electrocautery dissection technique and the
ultrasonic gall bladder dissection.

Methods: The research included 120 adult patients with symptomatic gallstone disease who were candidates for
laparoscopic cholecystectomy. Each patient's demographic information, as well as clinical, radiological, and laboratory
data, were evaluated. Study was conducted in Safa Almadinah Hospital in Saudi Arabia between June 2019 and May
2022.

Results: There was no major difference between the two groups in terms of baseline characteristics and demographic
data. Before surgery, ultrasonography data showed no major differences between the two groups. There was significant
increase in the incidence of complications in Electrocautery group except for the need to insert hemostatics and stone
leakage there was no significant difference between the two groups.

Conclusion: In order to improve the surgical course of laparoscopic cholecystectomy, ultrasonic dissection is used. This
is because ultrasonic dissection is both safe and effective in minimizing the risk of gallbladder perforation, as well as

the time needed and the possibility for complications.
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INTRODUCTION

When symptoms of gallstones are evident, the
"gold standard" therapy is a cholecystectomy performed
using a laparoscope. Bile leakage and stone loss my
happen due to gallbladder rupture during dissection
from the liver bed @,

Gallbladder perforation has been observed in
20%-40% of patients  after laparoscopic
cholecystectomy. Perforation of the gallbladder, which
causes bile leakage and stone loss, interrupts and
prolongs the therapy. The most often utilized cutting
technique for removing the gallbladder from the hepatic
bed is monopolar electrocautery @. It has been linked to
both local and remote tissue injury, which might result
in gallbladder perforation during gallbladder bed
dissection ™. Ultrasonic dissection has been shown to
reduce gallbladder perforation during laparoscopic
cholecystectomy in  contrast to  monopolar
electrocautery .

One way in which ultrasonic dissection may
improve the quality of laparoscopic cholecystectomy by
reducing the risk of gallbladder perforation and the
complications that come with it during surgery ®. We
compared standard electrocautery dissection against
ultrasonic gall bladder dissection during laparoscopic
cholecystectomy.

MATERIAL AND METHODS

The research included 120 adult patients with
symptomatic gallstone disease who were candidates for
laparoscopic  cholecystectomy.  Each  patient's
demographic information, as well as clinical,
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radiological, and laboratory data, were evaluated. Study
was conducted in Safa Almadinah Hospital in Saudi
Arabia between June 2019 and May 2022. Before the
conduction of the study, the Local Ethical Committee
approved the work. All gave consent to participate in
the work.

Exclusion criteria: Patients with common bile duct
stones, suspected gallbladder cancer based on
ultrasound and subsequent computed tomography
results, and patients unable to undergo laparoscopic
surgery were excluded.

Patients were randomly allocated to either monopolar
electrocautery or ultrasonic dissection soon before
surgery using the envelope approach. They were
distributed in a one-to-one proportion.

Electrocautery group: included 60 patients treated
with electrocautery dissection.

Ultrasonic group: included 60 patients treated with
ultrasonic dissection.

In the ultrasonic dissection group, the gallbladder
was dissected using Harmonic Ace curved shears.
Before enrolling patients in this study, we obtained
written informed consents from them. All patients had
successful laparoscopic cholecystectomy utilizing one
of the dissection approaches, according to the random
assignment.

Before any procedures were conducted, thorough
patient histories were documented. This included the
patients' ages, genders, body mass indexes, symptoms,
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co-morbidities, prior abdominal surgeries, and
ultrasound findings. Factors as swelled, fibrotic
gallbladder, thick adhesions formed in the gallbladder's
neck, impacted stones formed in the gallbladder's neck,
and acute cholecystitis were documented.

Study outcomes included stone spillage (the

macroscopic loss of gallstones into the peritoneal
cavity), bile leak (the intraoperative release of any
quantity of bile from the perforated gallbladder site),
gallbladder perforation, duration of surgery (defined as
time between incision and closure), Len cleaning (time
between incision and closure).
Anesthetics and  prophylactic  antibiotics  were
administered to all patients before induction. The
standard protocol for cholecystectomies calls for four
incisions (ports), and the surgeon and assistant both
stand in predetermined positions.

Ethical Approval:

The research was authorised by the Al-Azhar
University's Ethical Committee. All participants
provided written informed permission. This
research was done in an ethical manner, as outlined

Table (1): Patients basal characteristics and demographic data

in the World Medical Association's Declaration of
Helsinki (Declaration of Helsinki).

Statistical analysis

IBM SPSS version 22.0 was used to analyse
computer-generated data. To express guantitative data,
percentages and numbers were employed. Before
utilizing the median in nonparametric analysis or the
interquartile range in parametric analysis, it was
required to perform Kolmogorov-Smirnov tests to
ensure that the data were normal. We used the (0.05)
significance threshold to establish the significance of
the findings. The Chi-Square test was used to compare
two or more groups. The Monte Carlo test was used to
adjust for any number of cells with a count less than 5.
Fischer Chi-Square adjustment was applied to tables
demonstrating non continuous data.

RESULTS

There was no significant difference between the two
groups regarding patients’ basal characteristics and
demographic data(Table 1).

Electrocautery Ultrasonic P. Value
(N = 60) (N = 60)

Age (Years) 48.62 + 5.62 49.44 £ 6.67 0.468 1
BMI (Kg/m?) 2752+ 2.1 26.98 + 3.2 0.277 1
Sex
Male 20 (33.33%) 18 (30%) 0.69 @
Female 40 (66.67%) 42 (70%)
History of gallstone pancreatitis 5 (8.33%) 2 (3.33%) 0.242 1
Presenting symptoms
Heartburn 25 (41.67%) 28 (46.67%) 0.548 12
Right upper quadrant pain 27 (45%) 35 (58.33%) 0.144 1
Dyspepsia 48 (80%) 52 (86.67%) 0.327 1
Previous abdominal surgeries 6 (10%) 8 (13.33%) 0.57 12
Intraoperative complications 12 (20%) 15 (25%) 0.511 @

[ T, Test | 2 Chi Square

P> 0.05 non-significant

There was no significant difference between the two groups regarding pre-operative ultrasonography findings (Table

2).

Table (2): Pre-operative ultrasonography findings

Electrocautery Ultrasonic P. Value
(N =60) (N = 60)

Distended gallbladder 43 (71.67%) 46 (76.67%) 0.53
Gallbladder wall thickness > 3 mm 12 (20%) 5 (8.33%) 0.067
Peichol-cholcystic fluid 4 (6.67%) 5 (8.33%) 0.727
Single calculous 17 (28.33%) 12 (20%) 0.286
Multiple calculous 26 (43.33%) 35 (58.33%) 0.1

Sludge 17 (28.33%) 13 (21.67%) 0.383
Stone size>1cm 6 (10%) 7 (11.67%) 0.769
Common bile duct diameter > 6 mm 8 (13.33%) 11 (18.33%) 0.453

Chi Square P> 0.05 non-significant

There was significant increase in complications occurrence in Electrocautery group except for need to insert
hemostatics and stone spillage there was no significant difference between the two groups (Table 3).
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Table (3): Consequences for the groups using electrocautery and ultrasonic dissection

Electrocautery Ultrasonic P. Value
(N = 60) (N = 60)

Gallbladder perforation 20 (33.33%) 8 (13.33%) 0.0096 2
Need to insert hemostatics 12 (20%) 5 (8.33%) 0.067 12
Bile leak 26 (43.33%) 8 (13.33%) 0.002 [2
Stone spillage 13 (21.67%) 6 (10%) 0.08 @
Lens cleaning, no. of patients 56 (93.33%) 28 (46.67%) <0.00001
Lens cleaning, mean no. of times 8 (13.33%) 2 (3.33%) 0.048 2
Duration of surgery, (min.) 35.26 +3.21 26.89 + 2.83 <0.00001

[ T, Test | 12 Chi Square

P> 0.05 non-significant | P< 0.05 significant

DISCUSSION

laparoscopic cholecystectomy has largely
supplanted open cholecystectomy for the treatment of
uncomplicated gallstone disease ©. While there are a
few options for cutting and coagulation during a
laparoscopic cholecystectomy, monopolar
electrocautery is the most often used technique.
However, monopolar electrocautery often results in
tissue damage owing to necrosis and ischemia because
of the high collateral heat it generates. Most electrical
injuries are either first missed or not discovered until
days afterwards ©.

A burst gallbladder might discharge bile and
stones, which could complicate therapy. The procedure
might take longer than required, which could have
disastrous results. Ultrasonic dissection tools employ
ultrasonic vibrations at a frequency of 55 500 Hz and a
vibratory excursion of 50 100 m to denature protein, in
contrast to monopolar electrocautery, which uses a
much lower frequency of 2 kHz ),

The mechanical energy of vibration causes the
tissue to cut and coagulate. The vibrating action of the
ultrasonic dissector induces a coagulum of denatured
protein and blood clot to form, occluding neighboring
blood wvessels and reducing bleeding. Although
dissector scalpel blade oscillation produces less heat
than monopolar or laser cautery, it may create
cavitations in potential spaces, which can help in tissue
dissection ®),

The most common intraoperative complication
of laparoscopic cholecystectomy is gallbladder
perforation. Perforation occurs in 13% to 50% of
laparoscopic cholecystectomy patients, with bile
leakage and stone spillage occurring in 10% to 40%.
The most prevalent mechanism of gallbladder rupture
during laparoscopic cholecystectomy is laceration
caused by grasper traction and electrocautery dissection
©

The total incidence of gall bladder perforation
in our study was 33.33% in the electrocautery group and
13.33% in the ultrasonic group. Another research found
that employing an ultrasonic dissector to
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minimize gallbladder perforation during laparoscopic
cholecystectomy might be beneficial. Gallbladder
perforation was much lower in ultrasonically dissected
gallbladders (30% vs. 10%, P = 0.002). Using ultrasonic
dissection in laparoscopic cholecystectomy, according
to Janssen et al. “ reduces the chance of gallbladder
perforation while also speeding up the process.
Perforation is not always so harmful if the gallbladder
area is occluded as quickly as feasible with a grasper to
prevent bile from leaking out. Perforation of the
gallbladder is more likely to occur following
laparoscopic cholecystectomy in patients who have
coexisting conditions such as acute cholecystitis, a
fibrotic gallbladder, or thick adhesions in the Calot
triangle Y. Gallbladder perforation occurred in 33.3%
of ultrasonic dissection patients and in all electrocautery
patients with difficult cholecystectomy, according to
Mahabaleshwar et al. @, The ultrasonic dissector,
according to this research, is a better device, especially
in patients with severe gallbladder disease.

Lens cleaning needed in 90.0% of those who
had electrocautery and 63.3% of those who had
undergone ultrasonic dissection (p = 0.004) in
Mahabaleshwar et al. @ study. Our findings are
consistent with this hypothesis. The duration and
complexity of an operation affect how often a lens has
to be cleaned (either extracorporeal or intracorporeal).

The ultrasonic dissection group had a
substantially  shorter operating time than the
electrocautery group in our study. This is consistent
with Cengiz et al. @ and Kandil et al. ¥ who found
equivalent results.

CONCLUSION

In order to improve the surgical course of
laparoscopic cholecystectomy, ultrasonic dissection is
used. This is because ultrasonic dissection is both safe
and effective in minimizing the risk of gallbladder
perforation, and the possibility for complications as well
as shortening the time needed.
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