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ABSTRACT 
 

Aim: To compare the frequency of billiary leakage after clipped and clip-less laparoscopic cholecystectomy in 

patients with cholecystitis. 
Study Design: Randomized control trial 
Place and Duration of Study: Department of Surgeries, Central Park Teaching Hospital Lahore and Jinnah 

Postgraduate Medical Centre Karachi from 1st October 2018 to 31st March 2019. 
Methods: One hundred and fifty patients of both genders with ages 20 to 65 years were included. All the patients 

were equally divided in to two groups. Group I contains 75 patients and received conventional clipped 
laparoscopic cholecystectomy and in Group II clip-less harmonic scalpel was used with ultrasonic shear. 
Frequency of billiary leakage was examined between both groups at post-operative 7th day. 
Results: In Group I 42(56%) patients were females and 33 (44%) were males with mean age 40.11±11.95 years. 

In Group II 45(60%) patients were females while 30 (40%) were males with mean age 41.05±10.55 years. Billiary 
leakage was found in 39(26%) patients (29 in Group I, 10 in Group II). There was significant difference observed 
between two groups in term of billiary leakage (p=0.005). 
Conclusion: Clip-less harmonic scalpel method had low frequency of billiary leakage as compared to clipped 

laparoscopic cholecystectomy. 
Keywords: Cholecystitis, Cholecystectomy, Laparoscopic, Clipped, Clip-less Harmonic Scalpel, Billiary Leakage 

 

INTRODUCTION 
 

Laparoscopic cholecystectomy is the gold standard for the 
treatment of gallstone disease. Conventionally, during 
laparoscopic cholecystectomy, titanium clips are used for 
sealing the cystic duct and the cystic artery before dividing 
them. There have been reports of clip dislodgement, which 
poses an increased risk of bile leakage1-3. While using 
electrocautery, there is excess smoke production and an 
increased risk of lateral tissue damage. Due to the 
transmission of energy through the titanium clips, there is 
also an increased risk of gallbladder perforation. Slipped 
titanium clips also act as a nidus for stone formation.1,4 The 
harmonic scalpel can seal vessels of up to 5 mm thickness 
without an increased risk of leakage5,6. 
 The use of the harmonic scalpel in laparoscopic 
cholecystectomy has been accepted by many surgeons. It 
is mainly used for the dissection of Calot’s triangle and the 
lifting of the gallbladder from the liver bed. However, the 
cystic duct and cystic artery are divided after the 
application of conventional clips due to a fear of cystic 
artery and cystic duct leakage. The harmonic scalpel, 
which seals up to 5 mm thickness of luminal structures 
(vessels), can be used to divide both cystic duct and artery 
and has been shown as a safe method in a few studies.7-10 
The cystic duct diameter and thickness may vary between 
patients due to existing pathology, such as acute/chronic 
cholecystitis, fibrotic gallbladder, etc. Hence, the ‘clipless’ 
laparoscopic cholecystectomy has not been accepted 
widely due to the routine use of clips for the fear of cystic 
duct leak. Using the harmonic scalpel for the entire 
operative procedure of laparoscopic cholecystectomy 
except cystic duct division may provide the advantage of a 
shorter operating time with a reduced risk of cystic duct 

leakage11. The present study was conducted to compare 
the outcomes of clipped versus clipless laparoscopic 
cholecystectomy in term of billiary leakage. 
 

MATERIALS AND METHODS 
 

This study was conducted at Department of Surgeries, 
Central Park Teaching Hospital Lahore and Jinnah 
Postgraduate Medical Centre Karachi from 1st October 
2018 to 31st March 2019. A total 150 patients of both 
genders both ages 20 to 65 years were presented with 
cholecystitis and underwent cholecystectomy were enrolled 
in this study. Patients detailed demographic including age, 
sex and duration of cholelithiasis were recorded. Patients 
with diabetes mellitus, patients with clotting and patients 
with jaundice were excluded. Patients were equally divided 
in to two groups Group I and group II. Each Group contains 
75 patients. In Group I conventional instruments were used 
along with clips and in Group II clip-less Harmonic scalpel 
along with ultrasonic shear was applied. All the patients 
were undergoing laparoscopic cholecystectomy. Frequency 
of billiary leakage was examined by MRCP at post-
operative 7th day and compares the findings between both 
groups. Data was analyzed by SPSS 24. Chi-square test 
was applied to compare the frequency of billiary leakage 
between both groups with p-value <0.05 was taken as 
significant. 
 

RESULTS 
 

There were 87(58%) patients were females (42/75 Group I, 
45/75 Group II) while 63(42%) patients were males (33/75 
in Group I, 30/75 in Group II). In Group A mean age of 
patients was 40.11±11.95 years and in Group II it was 
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41.05±10.55 years. In Group I mean duration of 
cholelithiasis was 11.42±3.28 days and in Group II it was 
12.65±4.48 days (Table 1). 
 At post-operative 7th day, 39/150 (26%) patients found 
to have billiary leakage (Fig. 1). In Group I billiary leakage 
was found in 29/75 (38.67%) patients and in Group II 
billiary leakage was observed in 10 (13.33%) patients. We 
found significant difference in term of billiary leakage 
between both groups with p-value 0.005 (Table 2). 
 
Table 1: Baseline characteristics of all the patients 

Variable 
Group I 
(n=75) 

Group II 
(n=75) 

Total 
(n=150) 

Gender 

Male 33 (44%) 30 (40%) 63 (42%) 

Female 42 (56%) 45 (60%) 87 (58%) 

Age (years) 40.11±11.95  41.05±10.55  - 

Duration of 
cholelithiasis (days) 

11.42±3.28 12.65±4.48 - 

 
Fig. 1: Frequency of billiary leakage among all the patients 

 
 
Table 2: Comparison between both groups in term of billiary 
leakage 

Billiary Leakage Group I  Group II  P-value 

Yes 29 (38.67%) 10 (13.33%) 0.005 

No 46 (61.33%) 60 (86.67%)   

 

DISCUSSION 
 

Laparoscopic cholecystectomy is one of the most 
performing surgical procedures. Laparoscopic procedures 
are considered a method of choice due to its safety and 
fewer rates of complications.12,13 The present study was 
conducted to compare the outcomes of clipped 
laparoscopic cholecystectomy versus clip-less laparoscopic 
cholecystectomy in term of billiary leakage. In our study 
58% females and 42% were male patients. In Group I, 42 
(56%) patients were females and 33 (44%) were males 
with mean age 40.11±11.95 years. In Group II, 45 (60%) 
patients were females while 30 (40%) were males with 
mean age 41.05±10.55 years. These results were similar to 
many of previous studies in which female patients were 
high in numbers 60 to 85% as compared to males and 
majority of patients were ages between 30 to 50 years.14,15 
While, a study conducted by Jamil et al16 regarding clipped 
and clip-less laparoscopic cholecystectomy in which they 
reported that 64.3% (n=54) males and 35.7% (n=30) 
females. While, the mean age and duration of cholelithiasis 
of the clipped patients was 45.54±2.56 years and 

12.08±1.92 respectively. There were 55(65.5%) males and 
29(34.5%) females.  
 In present study we found that 39/150 (26%) patients 
found to have billiary leakage. We found that in Group I 
billiary leakage was found in 29/75 (38.67%) patients and 
in Group II billiary leakage was observed in 10(13.33%) 
patients. We found significant difference in term of billiary 
leakage between both groups with p-value 0.005. A study 
by Jamil et al16 reported that the overall frequency of billiary 
leakage between both groups was 33.93% patients. They 
also reported that the biliary leakage was noted in 
20(23.8%) and 37(44%) patients for clipless and clipped 
groups respectively. Significant difference was found 
between biliary leakage in groups with p-value 0.006. 
Another study conducted by Akhtar et al17 demonstrated 
the overall frequency of billiary leakage was 29(22.31%) in 
which 9 were from clipless group and 20 were from clipped 
group  a significant difference was observed between 
clipped laparoscopic cholecystectomy and clip-less 
laparoscopic cholecystectomy with p-value 0.020. A study 
by Riaz et al18 reported that clipped laparoscopic 
cholecystectomy had high incidence rate of billiary leakage 
as compared to clip-less laparoscopic cholecystectomy a 
significant difference between clipped laparoscopic 
cholecystectomy and clip-less laparoscopic 
cholecystectomy with p-value 0.04. Multiple previous 
studies demonstrated that clipped laparoscopic 
cholecystectomy had higher billiary leakage rate than clip-
less harmonic scalpel.18-21 
 

CONCLUSION 
 

Clip-less harmonic scalpel technique is better and effective 
with lower rate of billiary leakage as compared to 
conventional clipped laparoscopic cholecystectomy. So we 
suggested clip-less laparoscopic cholecystectomy should 
be performed for the management of cholecystitis. 
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