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ABSTRACT

Background: Laparoscopic cholecystectomy has become the procedure of choice in the management of gall stone
diseases which is commonly performed using titanium clips. Harmonic scalpel is an option for the clipless surgery. The
objective of the study was to compare the efficacy of clipless cholecystectomy using harmonic scalpel and clipped
conventional laparoscopic cholecystectomy.

Material and Methods: This randomized controlled trial was conducted at Nishtar Hospital Multan, Pakistan from
October 1st 2019 to March 31st 2020. Total 188 patients of gallstone related cholecystitis were enrolled in the study.
Patients were divided by simple randomization into two equal groups for clipless and the conventional clipped
laparoscopic cholecystectomy, respectively. Age, gender, duration of cholecystitis, duration of procedure, hospital stay,
usefulness in difficult procedures and biliary leakage were recorded for all the patients. Data was compared between
the two groups by applying Student t-test on quantitative variables and Chi square test on the qualitative variables.
Results: Mean operation time was more for clipped (28.35+7.92 minutes) as compared to clipless cholecystectomy
(21.15%4.47 minutes) (P < .001). Mean hospital stay was 2.37+0.60 days in clipped surgery group and 1.71+0.74 days in
clipless surgery group (P < .001). Biliary leakage was reported in 2 (2.1 %) patients of the clipped group and 1 (1.1%)
patient of the unclipped group (P = .561). Clipless procedure was found to be more useful in difficult cases (n=8; 8.5%)
as compared to the clipped cholecystectomy (P =.004).

Conclusions: The results in the current study show that clipless surgery is a better option as compared to the clipped
conventional laparoscopic cholecystectomy, as it is associated with a shorter operating time and hospital stay along
with better usefulness in difficult cases.
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Introduction

Diseases related to gall stones have a diverse clinical ranging from mild biliary colic, requiring
presentation. Such patients present in the surgical conservative  management to gall stones
department with a wide spectrum of symptoms, pancreatitis, which is a life-threatening condition
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and needs urgent surgery.! In recent days,
laparoscopic cholecystectomy has become the
procedure of choice in the management of gall stone

diseases.!

Laparoscopic cholecystectomy is a simple and less
invasive surgical procedure as compared to open
surgery. Usually, titanium clips are used in order to
secure cystic duct and cystic artery. There are many
drawbacks associated with this technique, as it
needs more dissection to apply multiple clips,
further it is also a time-consuming procedure. More
laparoscopic manipulation can cause bleeding as
well as damage to adjacent structures. This
incidence has been reported to be 3% following
clipped laparoscopic cholecystectomy as compared

to 0.5% following open cholecystectomy.?
Additionally, more sophisticated procedures
including drainage and magnetic resonance

retrograde cholangiopancreatography (MRCP) are
required for the management of biliary leakage. All
these prolong the hospital stay of the patient, thus
increasing the financial burden on the patient, his
family and the health facility and most of all increase
the morbidity and mortality.?

Harmonic scalpel is an option for the clipless surgery
and has been considered as a better choice for
securing the cystic artery and cystic duct in order to
prevent the risk of biliary leakage following clipped
laparoscopic cholecystectomy.*®> Multiple studies
have reported that the incidence of biliary leakage
was more in clipped as compared to clipless
surgeries, respectively.®” Similar frequency of biliary
leakage was reported in another study which was
conducted in Rawalpindi, Pakistan.® Others have
also observed that the clipped procedures resulted
in higher incidence of biliary leakage.>®

The purpose of this study was to compare the
efficacy of clipped and clipless cholecystectomy in
the management of gallstone-related cholecystitis.
Local data regarding newer techniques is very
limited. Therefore, current study was planned to

identify techniques used at our local health facilities,
which can help the practitioners to implement
evidence-based safer surgical techniques.

Material and Methods

This randomized controlled trial was conducted in
the Department of General Surgery at Nishtar
Hospital Multan, Pakistan from October 1% 2019 to
March 31%2020. Ethical approval was obtained from
the Institutional Ethical Review Board, Nishtar
Medical Multan.
consent was taken from all the patients. A sample of

University, Informed written
188 patients of gallstone-related cholecystitis was
calculated using incidence of clipless laparoscopic
cholecystectomy (13.8%) and conventional clipped
cholecystectomy (30.7%),° with 80% power of study
and 20% risk of type Il error (beta = 0.2).1° A non-
probability consecutive sampling technique was
used. Patients of both genders were randomly
included in the study. Patients having complicated
diabetes mellitus, ischemic heart disease, deranged
clotting profile, gallbladder malignancy and acute
cholecystitis for more than 7 days were excluded
from the study. Patients were fully evaluated by the
operating surgeon to meet the eligibility criteria of
laparoscopic cholecystectomy before the surgery.

Patients were divided into two equal groups by
simple randomization. One group was designated
for clipless laparoscopic cholecystectomy and the
other for conventional clipped laparoscopic
cholecystectomy. Harmonic scalpel using ultrasonic
shear (Olympus Keymed SonoSurg version G2 220-
240V 3A. 50/60 Hz.) was applied for removal of gall
bladder in the clipless surgery. Conventional clipping
instruments were used for removing gall bladder in
clipped surgery group. Standard procedure and
protocols were used by the consultant surgeon for
the procedure. Drain was kept in place at the end of
surgical procedure. Patients were kept under
observation for 24 hours postoperatively and were

monitored for the oozing of fluid or blood in the

J Islamabad Med Dental Coll 2020 276



drain. Patients were discharged from the hospital
with the advice to follow up after one week.
Consultant radiologists performed magnetic
resonance cholangiopancreatography (MRCP) in

suspected cases of the biliary leakage.

Age, gender, duration of cholecystitis, operation
time, hospital stay, usefulness in difficult cases and
biliary leakage were recorded for all the patients.
Data was entered in SPSS version 23 and analyzed.
Quantitative variables such as age, procedure time
and hospital stay were presented as mean and
standard deviation. Qualitative variables such as
gender, duration of cholecystitis, usefulness in
difficult procedures and incidence of biliary leakage
were presented as number and percentage. Data
was compared between the two groups by applying
student t-test on quantitative variables and chi
square test on the qualitative variables. Incidence of
biliary leakage was compared between the two
groups by chi square test and P-value less than .05
was considered as statistically significant.

Results

Mean age of the patients was 44.59 + 7.52 years in
the clipped group and 45.33 = 11.45 years in the
clipless group (P = .604). Gender distribution for
both groups is shown in Table I.

Mean operation time was more for clipped
(28.35+7.92 minutes) as compared to clipless
cholecystectomy (21.15+4.47 minutes) (P < .001).
Mean hospital stay was 2.37+0.60 days in clipped
surgery group and 1.71 £ 0.74 days in clipless surgery
group (P < .001). Biliary leakage was reported in 2
(2.1 %) patients of the clipped group and 1 (1.1%)
patient of the unclipped group (P = .561). Clipless
procedure was found to be more useful in difficult
cases (n=8; 8.5%) as compared to the clipped

procedures (P = .004) (Table II).

There were 8 (8.5%) difficult cases in the clipless

group which were successfully dealt with

laparoscopically. There were 10 (10.6%) difficult
cases including 2 (2.1%) cases of biliary leakage in
the clipped group which were converted into open
cholecystectomy considering the safety of the
patients.

Table I: Demographic data of the two groups

. . . P-
Variable Clipped (n=94) | Clipless (n=94) value®
MeanAge | 44504752 | 4533+11.45 | .604
(years)

Male
35(37.2 %) 37 (39.4%)
n (%)
Female 764
0, 0,
n (%) 59 (62.8 %) 57 (60.6%)

"P-value < .05 was taken as statistically significant

Table II: Outcome data regarding operating time,
hospital stay and complications

P-
Out Clipped Clipl "
utcome ippe ipless value
Operation 28.35+7.92 | 21.15+4.47 | <.001

time (minutes)

Hospital stay | 5 354060 | 1.71£074 | <.001
(days)

Biliary leakage 2(2.1%) 1(1.1%) .561

Usefulness in

difficult 0 (0.0 %) 8(8.5%) .004

procedures

*P-value < .05 was taken as statistically significant

Discussion

In contrast to open cholecystectomy, laparoscopic
cholecystectomy is an economical, simple, and safe
choice.® The major procedures included in the
cholecystectomy are removing the gall bladder, and
securing the cystic artery and cystic duct. These
structures can be secured either by extracorporeal
or intracorporeal ligation.? The common
complication of ligation is the biliary leakage, and
this demands a safer procedure such as clipless
surgery. This type of surgery uses harmonic scalpel
and LigaSure, which are the latest advancement in

the laparoscopic surgery.'**
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In the current study, biliary leakage was reported in
2 (2.1 %) patients of the clipped group and 1(1.1%)
patient of the clipless group. The procedure time
and hospital stay were significantly shorter in the
clipless surgery patients and it was also found to be
more useful in dealing with difficult cases.

Bessa et al.’ reported in their study that clipless
surgery is safe with lesser complications related to
biliary leakage, following gall bladder perforation.
Gall bladder perforation during clipped laparoscopic
cholecystectomy was 30% as compared to clipless
surgery in which incidence of GB perforation was
10%. However, no cases of postoperative biliary
leakage were observed in both the groups. The
median operation time was also significantly shorter
in the clipless surgery group.

Another study reported significantly less incidence
of gall bladder perforation in the clipless surgery,
however the incidence of biliary leakage was not
significantly different in the clipped (3.3%) and
clipless surgery group (1.7%) (P=.45).° The operation
time was also shorter in the clipless surgery group.
The conversion rate of laparoscopic procedure to
open procedure was higher in the clipped group but
the difference was not significant (P = .65).° A study
conducted in Rawalpindi found similar results (3.6%
vs. 3.4%) in both the groups (P=.972) but the
operation time was shorter in the harmonic scalpel
group.® Akhtar et al. observed biliary leakage in 9
patients of the clipless group and 20 patients of the
clipped group (P =.020).%°

Saha et al. conducted a study in Bangladesh and
reported that the clipless cholecystectomy is an
effective and safe method for removing gall bladder
as it is associated with less incidence of gall bladder
perforation and biliary leakage.'®> Another study
conducted by Gelmini et al. showed that mean
operative time was significantly shorter in the group
operated upon by the harmonic scalpel.’®* The
biggest hurdle in the way of using harmonic scalpel
is the requirement of expertise and expensive

instruments, which are difficult to procure in a
developing country like Pakistan. Harmonic scalpels
should at least be made available in the tertiary care
health facility. This can facilitate clipless surgery
reducing the procedure time of cholecystectomy
along with postoperative morbidity and thus
reducing mortality. This will also reduce the rate of
conversion of laparoscopic cholecystectomy to open
cholecystectomy.

Amarin suggested that the use of harmonic scalpel
clipless laparoscopic
cholecystectomy is an efficient, safe and practical

for conducting

approach and the role of this technique can easily be
expanded including complete hemobiliary stasis.?’
Another study conducted in Lahore observed no
statistically significant difference between the
groups in terms of postoperative complications, gall
bladder perforation and biliary leakage.'® However,
they observed that the duration of the surgery was
significantly shorter in the clipless group in which
surgery was performed using harmonic scalpel.®.

Conclusion

Clipless surgery is a better option as compared to
the clipped conventional cholecystectomy, as it is
associated with a shorter operating time and
hospital stay along with better usefulness in difficult
cases. However, there was no difference in terms of
biliary leakage. Clipless surgery can be applied easily
in patients as it is associated with decreased
morbidity and hence lower mortality.
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