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ABSTRACT  

Background: When an ultrasonic dissector is used for cholecystectomy, there is less chance of charring, smoke, and 

thermal tissue injury. Additionally, it requires no power and is less complicated than cautery. Any advancement in this 

area might be advantageous.  

Aim: The objective is to evaluate the safety and effectiveness of utilizing an ultrasonic scalpel as a working instrument 

for gallbladder dissection and diversion/closure of the cystic artery and duct in laparoscopic cholecystectomy as opposed 

to traditional cholecystectomy using electrocautery and clips.  

Methods: During the specified research period, 120 participants with gallbladder disease symptoms who reported to the 

Institute were evaluated for this investigation. These 120 participants were split into two groups of 60 at random, with the 

clipless approach being used Ultrasonic shear was used to manage the participants in Group I (the study group), whereas 

cautery and clips were used to manage the patients in Group II (the control group).  

Results: With a p-value of 0.002, the research group's mean operational time was considerably lower than that of the 

control group in Group I. Additionally, with a p-value of 0.001 in the first 24 hours, Group I, the study group, had 

considerably lower VAS ratings than the control group. However, there was no discernible difference between 

intraoperative and postoperative problems.  

The current study comes to the conclusion that, when used as the only working instrument for cholecystectomy, ultrasonic 

shear is a safe and efficient way to induce hemobiliary stasis with less discomfort and a shorter operating time than cautery 

or clip techniques. 

Keywords: Clipless laparoscopic cholecystectomy (CLLC), cholecystectomy, Conventional laparoscopic 

cholecystectomy (CLC), laparoscopic cholecystectomy, Ultrasonic scalpel 

INTRODUCTION 

The current standard of therapy for patients with symptomatic gallstone disease is laparoscopic cholecystectomy. When 

electrocautery is used for dissection, it can cause electrosurgical injuries and unintentional burns, most of which go 

undetected and may lead to serious death and morbidity. The ultrasonic dissector can be used to dissect the gallbladder 

and Calot's triangle, and it can be used to split and close the cystic artery and duct without the need for clips.1,2 

There are several benefits to using an ultrasonic dissector without clips as opposed to a standard cholecystectomy that 

uses clips, including reduced charring, smoke, and lateral thermal tissue damage. Moreover, ultrasonic dissection has 

been linked to few or no issues and requires no electricity, in contrast to electrocautery. Any enhancement in the use of 

ultrasonic dissector can help patients by reducing the rate of conversion, mortality, morbidity, hospital stay, operating 

time, postoperative discomfort, and time to return to regular activities.3,4 

In contrast to CLC (conventional laparoscopic cholecystectomy), which uses electrocautery and a clip, the current study 

sought to evaluate the safety and effectiveness of the ultrasonic scalpel in conjunction with gallbladder dissection in 
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CLLC (clip less laparoscopic cholecystectomy) as a single working tool for the division and closure of cystic artery and 

duct.5 

A number of measures, such as mean operational time, intraoperative complications, postoperative complications, and 

postoperative pain ratings, were compared in this study.  

MATERIALS AND METHODS 

The purpose of this prospective clinical study was to evaluate the safety and effectiveness of the ultrasonic scalpel in 

CLLC (clipless laparoscopic cholecystectomy) as a stand-alone tool for gallbladder dissection and the division and closure 

of cystic arteries and ducts in comparison to CLC (conventional laparoscopic cholecystectomy) using electrocautery and 

clip. A number of measures, such as mean operational time, intraoperative complications, postoperative complications, 

and postoperative pain ratings, were compared in this study. The Institute's Department of General Surgery provided the 

research participants. Prior to research participation, informed permission was obtained verbally and in writing from all 

subjects and school officials. 

The study evaluated 120 participants who presented with gallbladder disease symptoms to the Institute's Department of 

Surgery during the designated study period. Participants in the trial had to be medically fit, between the ages of 18 and 

70, without a contraindication to laparoscopy, and have a cystic duct diameter of less than 5 mm as determined by 

preoperative ultrasonography and intraoperative Maryland's dissector. The research excluded participants who were less 

than 18 years old, had a cystic duct diameter more than 5 mm, had both CBD and a cystic duct stone, had undergone 

upper abdominal surgery, had abnormal ultrasound findings such as thick adhesions and dilated CBD, had gallbladder 

cancer, were pregnant, or had acute cholecystitis. 

The research involved 120 people in all, who were split into two groups of 60 subjects each at random where Ultrasonic 

shear was used to manage the participants in Group I (the study group), whereas cautery and a clip were used to handle 

the subjects in Group II (the control group). Subjects in study group I had gallbladder dissection from the liver bed and 

artery and duct closure with an ultrasonic scalpel during CLLC. Using titanium clips and electrocautery to remove the 

gallbladder from the liver bed, CLC was performed on 60 participants in the control group. A four-port, standard 

laparoscopic cholecystectomy was done on each patient. Participants in the study had their cystic arteries and ducts sealed 

using an ultrasonic scalpel set to power level 2.  

It was applied to the cystic duct in three stages: first, toward the gallbladder side until tissue browning was observed, then 

toward the CBD side at a safe distance until tissue browning was observed, and finally, between the A and B applications, 

until the cystic duct was severed. At 2/5 power level, the gallbladder was dissected from the liver bed using an ultrasonic 

scalpel. All cases involved the use of a sub-hepatic drain.  

The mean time for separating the gallbladder from the liver bed, the mean duration of the procedure, and the intraoperative 

and postoperative complications were evaluated for each group. In order to compare the mean length of hospital stay 

between the two groups, postoperative pain ratings were measured using the Visual Analog Scale (VAS) at six, twelve, 

twenty-four, forty-eight, and one week following the same analgesia. Within 24 hours following the procedure, standard 

abdominal ultrasonography was performed. After drain removal, the subjects were released, and they were monitored for 

six weeks.  

The chi-square test, Fisher's exact test, Mann Whitney U test, and SPSS (Statistical Package for the Social Sciences) 

software version 24.0 (IBM Corp., Armonk, NY, USA) utilized ANOVA, chi-square test, and student's t-test to statistically 

analyze the obtained data. A significance threshold of less than 0.05 was taken into consideration. 

RESULTS  

The purpose of this prospective clinical study was to evaluate the safety and effectiveness of the ultrasonic scalpel in 

CLLC (clipless laparoscopic cholecystectomy) as a stand-alone tool for gallbladder dissection and the division and closure 

of cystic arteries and ducts in comparison to CLC (conventional laparoscopic cholecystectomy) using electrocautery and 

clip. In this study, 120 participants with gallbladder disease symptoms who came to the Institute throughout the study 

period were evaluated. At random, these 120 participants were split into two groups of 60 each. The research group, or 

Group I, was treated with ultrasonic shear and clipless method, while the control group, or Group II, was treated with 

cautery and clips. 

The demographic factors were similar in two research groups. The research participants in groups I and II had statistically 

equivalent mean ages of 41.4±12.78 and 42.11±12.33 years, respectively. Additionally, the research participants ranged 

in age from 19 to 68.  
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A p-value of 0.002 was found when the mean operative time and standard of error of mean for the study group were 

63.15±9.70 minutes and 1.76 minutes, respectively. This was significantly less than the mean operative time and standard 

of error of mean for the control group, which was 74.21±16.08 minutes and 2.92 minutes, respectively. The study group's 

mean gallbladder dissection time from the liver bed was 6.11±1.66 minutes with a standard error of 0.29, which was 

noticeably less than that of the control group where it was 10.35±2.94 minutes and standard error of 0.52 and p-value of 

0.001 (Table 1). 

According to study findings, two study participants and four control group participants had open surgery performed for 

intraoperative difficulties because of challenging anatomy and bleeding. No subject from either group had a biliary tract 

damage, solid organ injury, bowel injury, or cystic duct stamp leak. Two people from the control group experienced 

hemorrhage, whereas ten subjects from the control group and six from the research group, respectively, experienced 

gallbladder perforation (Table 2).  

When comparing the average length of hospital stay for study participants in the two groups, the control group's mean 

length of hospital stay was 1.38±0.70 days with a standard error of 0.11 days in study group where duration was 1.28±0.58 

days with standard error of 0.09 days and p-value of 0.54 (Table 3).   

DISCUSSION  

In this study, 120 participants with gallbladder disease symptoms who came to the Institute throughout the study period 

were evaluated. At random, these 120 participants were split into two groups of 60 each. The research group, or Group I, 

was treated with ultrasonic shear and clipless method, while the control group, or Group II, was treated with cautery and 

clips. The demographic factors were similar in the two research groups. Group I and II research participants had 

statistically equivalent mean ages of 41.4±12.78 and 42.11±12.33 years, respectively. The research participants ranged in 

age from 19 to 68 years. These findings were similar to those of the earlier research conducted by Tebala GD6 in 2006 

and Kavlakoglu B5 in 2010 where Subjects undergoing laparoscopic cholecystectomy and demographics similar to the 

current study were evaluated by the authors in their individual investigations.  

According to the study results, the mean operative time and standard of error of mean for the study group were 63.15±9.70 

minutes and 1.76 minutes, respectively. This was significantly less than the mean for the control group, which was 

74.21±16.08 minutes and 2.92 minutes, respectively, with a p-value of 0.002. The study group's mean gallbladder 

dissection time from the liver bed was 6.11±1.66 minutes with a standard error of 0.29, which was considerably smaller 

than the control group's mean time of 10.35±2.94 minutes with a standard error of 0.52 and a p-value of 0.001. 

These outcomes were in line with those of Sietses C7 and Westervelt J et al.8, whose research found that the mean 

operating times for electrocautery and traditional laparoscopic cholecystectomy were similar to those of the current 

investigation.  

Due to challenging anatomy and bleeding, it was seen that two research participants and four control group participants 

underwent open surgery as a result of intraoperative difficulties. None of the subjects in either group had a biliary tract 

damage, solid organ injury, bowel injury, or cystic duct stamp leak. Two control group participants experienced 

hemorrhage, whereas ten control group patients and six research group subjects, respectively, experienced gallbladder 

perforation. 

These findings were in agreement with the results of Perko Z et al9 in 2004 and Huscher CGS et al10 in 2003 where 

intraoperative complications similar to the present study were also reported by the authors in their respective studies. 

When comparing the mean length of hospital stay for study participants in the two groups, the control group's mean length 

was larger at 1.38±0.70 days with a standard error of 0.11 days than the study group's, which was 1.28±0.58 days with a 

standard error of 0.09 days and a p-value of 0.54. These outcomes showed a correlation with the conclusions' findings. 

CONCLUSION 

The current study suggests, despite its limits, that ultrasonic shear is a safe and effective cautery/clip approach for 

achieving hemobiliary stasis with less discomfort and a shorter operating time, especially when employed as the only 

instrument for cholecystectomy. However, larger-scale research can aid in coming to a firm conclusion. 
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Time (mins) Study group Control group p-value 

Mean operative time 63.15±9.70 74.21±16.08 0.002 

Standard error of mean 1.76 2.92 

Mean time for GB dissection 6.11±1.66 10.35±2.94 0.001 

Standard error of mean 0.29 0.52 

Table 1: Mean operative time in minutes 

 Control group Study group  

Conversion to open  4 2 

Cystic duct stump leak 0 0 

Gallbladder perforation  10 6 

Solid organs injury  0 0 

Bowel injury  0 0 

Hemorrhage  2 0 

Biliary tract injury 0 0 

Table 2: Intra-operative complications in study subjects 

Parameters  CG SG p-value 

Mean hospital stay  1.38±0.70 1.28±0.58 0.54 

Standard error of mean  0.11 days 0.09 days 

Table 3: Mean hospital stay duration in study subjects 

 


