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INTRODUCTION
The standard laparoscopic cholecystectomy (LC) is normally 
performed with monopolar electrocautery, usually an electrosurgical 
hook, especially for the dissection of the gallbladder, cholecystic duct, 
and cholecystic artery.[1]

The use of electrocautery in LC may cause excessive surgical smoke 
from cauterizing the tissues and may compromise the precision of 
dissection [2]. Furthermore, electrocauterization may cause iatrogenic 
injury of adjacent vessels and solid organs, such as the common bile 
duct[3] and the small intestine[4] via thermal side effects.

The Harmonic scalpel is an advanced, minimally invasive surgical 
device that has been used in LC for approximately a decade[5]. The 
scalpel enables synchronous cutting, coagulation, and cavitation of the 
thicker tissue by a high-frequency (55,500 Hz) vibration, which 
generates heat by tissue stress and friction to degenerate tissue 
protein[6]. This technique transfers minimal energy to the tissues in 
proximity and thereby minimizes the risk of collateral thermal 
damage[6]. In addition, using a Harmonic scalpel can securely close 
and seal the biliary ducts and vessels with a diameter of ≤5 mm without 
requiring vessel clipping[7] 

The incidence of gallbladder perforation and biliary spillage has also 
been reported to be low with ultrasonic dissection compared to 
monopolar electrocautery during laparoscopic cholecystectomy[8,9].

1. To study, in comparison the use of a Harmonic scalpel vs 
Electrocautery in standard 4-port laparoscopic cholecystectomy

2. Outcomes for the type of surgical energy used are assessed, in the 
following parameters -

a. Duration of surgery
b. Intraoperative bleeding
c. Postoperative pain
d. Need for subhepatic drain placement
e. Postoperative surgical site infection (SSI)
f. Early discharge

MATERIALS AND METHODS :
This randomized study was performed prospectively from June 1, 
2021, to May 30, 2022, on 60 patients at Osmania General Hospital. 
Hyderabad, Telangana. Patients were randomly allocated into 2 groups 
for the standard 4 port LC - with 30 patients undergoing gallbladder 

dissection with a harmonic scalpel and 30 patients undergoing 
gallbladder dissection with electrocautery.

Outcomes were assessed in both groups via the duration of surgery, 
intraoperative bleeding, need for subhepatic drain placement, 
postoperative pain and surgical site infection (SSI), and duration of 
hospital stay i.e. postoperative day (POD) of discharge.

Inclusion Criteria :
○  Age - 21 to 65 years
○  Gender - both male and female
○  ASA class I or II
○ Diagnosed as symptomatic cholelithiasis, chronic cholecystitis, 

acute cholecystitis with < 3 days of presentation or > 12 weeks of 
presentation

Exclusion criteria :
○ Age - < 21 years or > 65 years
○ ASA class III or IV
○ Pregnant / Lactating female
○ Complicated intrahepatic or extrahepatic bile duct stone
○ History of previous upper abdominal surgery

Ultrasound abdomen conrmed cases of cholelithiasis were evaluated, 
after duly taking informed and written consent, they were taken up for 
denitive surgery in the form of LC with a standardized 4 port 
technique by the same surgical team each time.

Surgical procedure: 
All the patients had received premedication, general anesthesia with 
endotracheal intubation, and intravenous antimicrobial prophylaxis as 
routine surgical prophylaxis with ceftriaxone, 30 minutes before the 
incision. They were in reverse- Trendelenburg position and inclined 
laterally to the left at an angle of 30 degrees. A nasogastric tube was 
placed at the beginning of the procedure. The standard 4-port 
technique was used to perform laparoscopic cholecystectomy. 
Pneumoperitoneum created  Using carbon dioxide insufation and 
maintained at 12 mmHg. Calot's triangle and gallbladder bed were 
dissected with the harmonic scalpel or by laparoscopic monopolar 
electrocautery. Titanium clips were used for ligation and sealing of 
cystic duct and cystic artery in both groups. The gallbladder was 
mobilized from the gallbladder bed, and any obvious bleeding or 
biliary leakage was controlled. In both groups, the subhepatic drain 
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was placed if extensive dissection has been done. All patients were 
instructed to resume ambulatory activities and intake of liquid diet on 
postoperative day 1 and were discharged if clinically found t. Later, 
all the patients were followed up at the outpatient clinic at regular 
intervals for 6 weeks.

RESULTS
The mean±SD of age in the study was 40.72±10.98 for females and 
51.18±10.19 for males.

Figure 1: Postoperative day of discharge vs Type of energy used. .

However, no statistically signicant difference was noted between 
both groups in regard to the need for subhepatic drain placement (p = 
0.16) and postoperative SSI ( p = 0.64).

Figure 2: Drain placement vs Type of energy used.

DISCUSSION
Symptomatic cholelithiasis is one of the most commonly encountered 
diseases in hospital settings[10,11]. Laparoscopic cholecystectomy 
has become the standard of care for Gallstone diseases.

There have been various studies where the harmonic scalpel has been 
used for the entire surgery[15-17]. This is based on the concept that a 
harmonic scalpel can seal vessels up to 5mm in diameter. In our study, 
the entire dissection was carried out with Harmonic Scalpel except 
clipping of the cystic duct, where titanium clips were used. This was 
done to reduce the bile leakage from the divided cystic duct. The major 
limitation of using the Harmonic scalpel is its relatively high cost, 
especially in underprivileged practices[17].

A commonly encountered problem is bleeding from the liver bed for 
which the harmonic scalpel has the benet of stopping the bleeding 
without causing smoke[15]. The harmonic scalpel, being a 
multifunctional instrument, replaces four instruments namely, the 
dissector, clip applicator, electrosurgical hook/spatula, and scissors. 
Hence, there is no requirement of changing instruments frequently, and 
this reduces time. No smoke is emitted when the harmonic scalpel is 
used and thus, the camera lens does not require to be cleaned 
frequently, which saves time[13,14,16].Bleeding during LC occurs 
mainly from slippage of clips applied on the cystic artery or from the 
gallbladder fossa. The safety of harmonic scalpel for effective 
occlusion and division has been shown in studies[12]. The bleeding 
from GB fossa is effectively controlled by using a harmonic hook as it 
produces less smoke.

Pain in the postoperative period is mostly due to visceral irritation. The 
lateral shear of monopolar energy spreads up to 0.5 cm compared to 1.5 
mm in ultrasonic devices. In our study, the postoperative pain and the 
requirement for analgesia are reduced in the harmonic scalpel group as 
compared to the electrocautery group.

The risk of SSI depends on various factors like duration of surgery, 
spillage of bile, nutritional status of patients, and any comorbidities. 
The rate of SSI is less in laparoscopic surgery compared to open 
surgery. In our study 03 patients had SSI in the electrocautery group 
compared to 02 patients in the harmonic scalpel group. All cases were 
supercial SSI which were managed conservatively.

The overall hospital stay in harmonic scalpel is less than the 
electrocautery group in the study conducted by Janssen et al.[14]

CONCLUSION
Laparoscopic cholecystectomy performed with ultrasonic devices is 
effective and feasible. This method offers considerable advantages, 
such as minimal thermal dispersion of energy, reduced requirements of 
analgesics, and reduced incidence of bleeding.

The major limitation of using the Harmonic scalpel is its relatively 
high cost, especially in underprivileged practices[17]. The study was 
conducted prospectively to compare the clinical outcomes of using a 
harmonic scalpel as compared to electrocautery in gallbladder bed  
dissection in laparoscopic cholecystectomy.

It was concluded in our study that a harmonic scalpel has a signicant 
advantage( p < 0.05) over electrocautery in terms of intraoperative 
bleeding  (p = 0.01) , post-operative pain( p = 0.001), and duration of 
hospital stay i.e. postoperative day of discharge ( p = 0.002)

However, our study could not conclude a decrease in operative time in 
the harmonic scalpel group and no statistically signicant difference 
was observed in terms of the need for subhepatic drain placement and 
postoperative SSI

Further randomized trials are required to prove a denite advantage of 
the harmonic scalpel over conventional electrocautery for 
laparoscopic cholecystectomy.
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