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Abstract 
Background :  To compare the outcome (in terms 

of gall bladder perforation) of monopolar diathermy 
versus harmonic scalpel use during laparoscopic 
Cholecystectomy (LC) . 

Methods: In this randomized controlled trial 170 

patients of both gender between age 20 to 60 years 
planned for undergoing laparoscopic 
cholecystectomy for symptomatic gallstones, were 
included. Patients were randomly allocated to Group 
A (harmonic scalpel) and Group B (monopolar 
diathermy).  Outcome was measured in terms of gall 
bladder perforation during the procedure in both 
groups.  

Results: Satisfactory outcome (non-perforated 

gallbladder) was significantly higher in patients 
who underwent LC with harmonic scalpel (90.6%, 
n=77/85) when compared to patients underwent LC 
with monopolar diathermy (77.6%, n=66/85). P-value 
found to be 0.021. 

Conclusion: Use of harmonic scalpel is found to be 

a better a choice during laparoscopic 
cholecystectomy in terms of per operative 
gallbladder perforation as compared to monopolar 
diathermy. 
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Introduction 

Laparoscopic cholecystectomy (LC) is a gold standard 
treatment modality for gallstones and replaced 
conventional cholecystectomy. The reason may be its 
well-recognized minimal invasiveness and expedited 
postoperative recovery.1 The standard LC is normally 
performed with a monopolar electrocautery, usually 
an electrosurgical hook, especially for the coagulation 
and dissection of the Calot’s triangle and gallbladder.2 
 However, use of electrocautery in LC may cause 
excessive surgical smoke from cauterizing the tissues 

and may compromise the precision of dissection.3 
Electrocauterization may cause iatrogenic injury of 
adjacent vessels and solid organs, such as the common 
bile duct and the small intestine via thermal side 
effects.4 
The harmonic scalpel is the surgical device used for 
ultrasonic cutting and coagulation, minimal charring, 
desiccation, and lateral thermal damage to tissues. 
Harmonic scalpel technology reduces demand of 
ligature during simultaneous coagulation and cutting.5 
In conventional monopolar diathermy, patients are 
exposed to electric currents to complete the circuit of 
device, which increases the safety of harmonic scalpel 
instrument.6  Precision of harmonic scalpel is greater 
and it improves visibility in surgical field as it 
produces minimal smoke during dissection.7 
Dissection of the gallbladder bed with harmonic 
scalpel in LC has improved the quality of surgery by 
decreasing the incidence of gallbladder perforation 
and its intra-operative complications.8  A study 
showed a significantly higher frequency of gallbladder 
perforation (21.6% vs. 8.1%) in LC by using monopolar 
diathermy as compared to harmonic scalpel.9  On the 
other hand, another study has shown no significant 
difference of monopolar diathermy versus harmonic 
scalpel i.e. 6.52% versus 4.35% respectively.10 

 
Patients and Methods 

 Patients (n=170) admitted in the Department of 
Surgery, , KRL Hospital Islamabad, for laparoscopic 
cholecystectomy, were included . After patients had 
given informed consent for participation in the study, 
all patients offered to pick up a slip from total mixed 
up slips (half-slips contained letter ‘A’ and other half 
slips contained letter ‘B’) and he/she was placed in 
that respective group. In the Group A, patients 
underwent laparoscopic cholecystectomy by using 
harmonic scalpel while in Group B patients, 
laparoscopic cholecystectomy by using monopolar 
diathermy. Patient was in a supine position, 
abdominal access was achieved through Hason’s 
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technique, pneumoperitoneum was created with CO2 

and maintained at 12-14 mmHg pressure. Thereafter, 
other three ports were placed under direct vision at 
standard sites and patient placed in reverse 
trendelenburg position during surgery. Cystohepatic 
triangle was dissected with the Harmonic scalpel in 
the group A and monopolar electrocautery hook was 
used for Calot’s triangle dissection in group B patients. 
Cystic duct and cholecystic artery were sealed with 
titanium clips in both groups. The gallbladder 
dissection was performed with Harmonic scalpel in 
group A and gallbladder mobilized from the 
gallbladder bed by monopolar electrocautery hook in 
group B patients (Figure 1 &2). Gallbladder was 
extracted via epigastric port and hemostasis secured. 
CO2 exsufflate, linea alba closed with vicryl 1 suture 
and skin closed with polypropylene 2/0 suture. 
Patient were called for follow up at the outpatient 
clinic 1 week, after surgery. Frequency and percentage 
were calculated for gender, diabetes mellitus and 
hypertension. P value ≤0.05 was considered as 
statistically significant. Effect modifiers like age, 
duration of disease, gender, diabetes mellitus and 
hypertension and BMI were controlled by 
stratification. Post-stratification chi square test was 
used to see their effect on outcome. P-value ≤0.05 was 
taken as significant 
 

 
Figure1: Gallbladder bed dissection with harmonic scalpel 

  

 
Figure 2: Gallbladder bed dissection with electrocautery 

 

Results 

Outcome (non-perforated gallbladder) was 
significantly higher in patients underwent LC with 

harmonic scalpel (90.6%, n=77/85) when compared to 
patients underwent LC with monopolar diathermy 
(77.6%). P-value found to be 0.021 (Table 1). 
Satisfactory outcome was higher in females patients 
(p=0.025), shorter duration of disease (p=0.013), lower 
BMI (p=0.033), non-hypertensives (p=0.040) and non-
diabetics (p=0.006). No other significant difference 
were observed (p>0.05)(Table 2-7). 

 

Table 1: Outcome in both groups 

Outcome  

Groups 

Total 
p-value 
Chi-square Harmonic 

scalpel 
Monopolar 
Diathermy 

Satisfactory 77(90.6) 66(77.6%) 143(84.1%) 

 
0.021 
 

Unsatisfactory 8(9/4%) 19(22.4%) 27(15.9%) 

Total 
85(100%) 85(100%) 170(100%) 

   

Table 2: Outcome in both groups (age-based 
stratification) 

Age 
Groups 

Outcome 

Groups 

Total 
P-value 
Chi-square Harmonic 

scalpel 
Monopolar 
Diathermy 

21-40 
Years 

Satisfactory 23(88.5%) 32(71.1%) 55(77.5) 
 
0.092 
 

Unsatisfactory 3911.5) 13(28.9%) 16(22.5%) 

Total 26(100.0%) 45(100.0%) 71(100.0%) 

41-60 
Years 

Satisfactory 54(91.5) 34(85.0%) 88(88.9%) 
 
0.331 
 

Unsatisfactory 5(8.5%) 6(15.0%) 11(11.1%) 

Total 59(100.0%) 409100.0%) 99(100.0% 

Table 3: Outcome in both groups (gender-based 
stratification) 

Gender Outcome 

Groups 

Total 
P-value 
Chi-square Harmoni

c scalpel 
Monopolar 
Diathermy 

Males 

Satisfactory 
17(85.0) 32(78.0%) 49(80.3%) 

 
0.521 
 

   

Unsatisfact
ory 

39(15.0%) 
 

9(22.0%) 12(119.7%) 

   

Total 
20 41 61 

(100.0%) (100.0%) (100.0%) 

Females 

Satisfactory 
60(92.3%) 34(77.3%) 94(86.2%) 

 
0.025 
 

   

Unsatisfact
ory 

5(7.7%) 10922.7%) 15913.8%) 

   

Total 
65(100%) 44(100.0%) 109(100%) 
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Table 4: Outcome in both groups (duration of 
disease-based stratification) 

Duration of 
Groups 

Outcome 

Groups 

Total 
P-value 
Chi-
square Harmonic 

scalpel 

Monop-
olar 
Diather
my 

≤5years 

Satisfactory 
28(96.6%) 22(73.3%) 50(84.7%) 

 
0.013 
 

   

Unsatisfactory 
1(3.4%) 8(26.7%) 9(15.3%) 

   

Total 
29(100.0%) 30(100.0%) 59(100.0%) 

   

>5 years 

Satisfactory 
49(87.5%) 44(80.0%0) 93(83.8%) 

 
0.314 
 

   

Unsatisfactory 
7(12.5%) 11(20.0%) 18(16.2%) 

   

Total 
5(100.0%) 55(100.0%) 

111 
(100.0%) 

   

 

 
Table 5: Outcome in both groups (BMI based 

stratification) 

BMI 
groups 

Outcome 

Groups 

Total 

P-
value 
Chi-
square 

Harmonic 
scalpel 

Monopolar 
Diathermy 

≤27 Kg/m2 

Satisfactory 
47(92.2%) 44(77.2%) 91(84.35) 

 
0.033 
 

   

Unsatisfac
tory 

4(7.8%) 13(22.8%) 17(15.7%) 

   

total 
51(100.0%) 57(100.0%) 

108 
(100.0%) 

   

>27 Kg/m2 

Satisfactory 
30(88.2%) 22(78.6%) 52(83.9%) 

 
0.303 
 

   

Unsatisfac
tory 

4(11.8%) 6(21.4%) 10 

  16.1% 

Total 
34(100.0%) 28(100.0%) 62 

(100.0%) 

   

 

Discussion 

There is always a debate for choosing the best 
method for gall bladder dissection in laparoscopic 
cholecystectomy (LC). Results of the present study 

showed satisfactory outcome (non-perforated 
gallbladder) was significantly higher in patients 
underwent LC with harmonic scalpel (90.6%, n=77/85) 
when compared to patients underwent LC with 
monopolar diathermy (77.6%, n=66/85). P-value 
found to be 0.021. 

Table 6: Outcome in both groups (Hypertension 
based stratification) 

Hypertensi-
on 

Outcome 

Groups 

Total 
P-value 
Chi-
square 

Harmonic 
scalpel 

Monopolar 
Diathermy 

Present 

Satisfactory 
13(92.9%) 11(78.6%) 24(85.7%) 

 
0.280 
 

   

Unsatisfac
tory 

1(7.1%) 3(21.4%) 4(14.3%) 

   

Total 
14(100.0%) 149100.0%) 28(100.0%) 

   

Absent 

Satisfactory 
64(90.1%) 55(77.5%) 119 

 
0.040 
 

  (83.8%) 

Unsatisf-
actory 

7(9.9%) 16(22.5%) 23(16.2%) 

   

Total 
719100.0%) 71(100.0%) 142 

  (100.0%) 

 
Table 7: Outcome in both groups (Diabetes 

based stratification) 

Diabetes Outcome 

Groups Total 
P-value 
Chi-square 

Harmonic 
scalpel 

Monopolar 
Diathermy 

  

Present 

Satisfactory 
14 14 28 

 
0.680 
 

82.4% 87.5% 84.8% 

Unsatisfactory 
3 2 5 

17.6% 12.5% 15.2% 

Total 
17 16 33 

100.0% 100.0% 100.0% 

Absent 

Satisfactory 
63 52 115 

 
0.006 

 

92.6% 75.4% 83.9% 

Unsatisfactory 
5 17 22 

7.4% 24.6% 16.1% 

Total 
68 69 137 

100.0% 100.0% 100.0% 

 
Results of present study are similar with the already 
published data on the subject. Our study is 
comparable to already published data.11,12 Out of total 
number of GBP in our study, 22.4% (19/85 patients) 
had perforations by monopolar diathermy which is 
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much smaller than 49.5% reported in Janssen et al 
study. 13 In our study, comparison of the two 
instruments used for dissection of gallbladder showed 
that 9.4% patients had GBP with Harmonic scalpel 
while GBP with Monopolar diathermy was found in 
22.4% patients which is comparable to other studies. 
14,15   
Saleem MR, et al compared the conventional 
monopolar electrocautery hook with harmonic scalpel 
in terms of frequency of gallbladder perforation and 
mean time of operation in LC. They enrolled 74 
diagnosed patients of gallstones undergoing elective 
LC and randomly divided patients into two equal 
groups. In Group "A" patients underwent dissection of 
gallbladder by harmonic scalpel. Patients in Group "B" 
underwent LC by using monopolar diathermy. They 
reported frequency of gallbladder perforation 21.6% in 
LC by using monopolar diathermy which is 
significantly higher as compared to ultrasonic scalpel 
8.1% (22.4% vs. 9.4% compared). 9 
In summary, results of the present study and studies 
already published in the literature favors harmonic 
scalpel for GB dissection during LC as it results in 
smaller percentages of gall bladder perforations. We 
recommend further large scale randomized and 
blinded trials for clinical validation purpose in our 
settings.  

Conclusion 

Use of harmonic scalpel is found to be better a choice 
during laproscopic cholysectectomy in terms of per 
operative gallbladder perforation as compared to 
monopolar diathermy. 
 

References 
1. Duncan CB, Riall TS. Evidence-based current surgical 

practice: calculous gallbladder disease. Journal of 
Gastrointestinal Surgery. 2012 ;16(11):2011-25. 

2. Liao G, Wen S, Xie X, Wu Q. Harmonic scalpel versus 
monopolar electrocauterization in cholecystectomy. JSLS: 
Journal of the Society of Laparoendoscopic Surgeons. 2016 
Jul;20(3):901-06. 

3. Bessa SS, Abdel-Razek AH, Sharaan MA, Bassiouni AE, El-
Khishen MA, El-Kayal ES. Laparoscopic cholecystectomy in 
cirrhotics: a prospective randomized study comparing the 
conventional diathermy and the harmonic scalpel for 
gallbladder dissection. Journal of Laparoendoscopic & 
Advanced Surgical Techniques. 2011 ;21(1):1-5. 

4. Bulus H, Basar O, Tas A, Yavuz A, Akkoca M. Evaluation of 
three instruments for laparoscopic cholecystectomy: 
harmonic scalpel, bipolar vessel sealer, and conventional 
technique. Minerva Chir. 2013 ;68(537):e542 

5. Catena F, Di Saverio S, Ansaloni L, Coccolini F. The HAC trial 
(harmonic for acute cholecystitis): a randomized, double-
blind, controlled trial comparing the use of harmonic scalpel 

to monopolar diathermy for laparoscopic cholecystectomy in 
cases of acute cholecystitis. World Journal of Emergency 
Surgery. 2014 Dec;9(1):53 

6. Zanghì A, Cavallaro A, Di Mattia P, Di Vita M. Laparoscopic 
cholecystectomy: ultrasonic energy versus monopolar 
electrosurgical energy. Eur Rev Med Pharmacol Sci. 2014 
;18(2 Suppl):54-59. 

7. Wills E, Crawford G. Clipless versus conventional 
laparoscopic cholecystectomy. J Laparoendosc Adv Surg 
Tech A. 2013;23:237–39  

8. Wills E, Crawford G. Clipless versus conventional 
laparoscopic cholecystectomy. Journal of Laparoendoscopic 
& Advanced Surgical Techniques. 2013 Mar 1;23(3):237-9 

9. El Mallaha SI, Soltana H, Zaida NA, Abd Elsamiea M, Eltiras 
RM. Comparative study between the conventional 
laparoscopic cholecystectomy and clipless cholecystectomy 
using a harmonic scalpel. Menoufia Med J. 2015;28:54–61 

10.    Saleem MR, Niazi JI, Aziz OBA, Ibrahim T, Shamim B, Zaidi 
MA. Comparison of harmonic scalpel with monopolar 
diathermy in dissection of gall bladder from liver bed in 
terms of mean operative time and frequency of gall bladder 
perforation in laparoscopic cholecystectomy. Pak Armed 
Forces Med J. 2015;65(Suppl-2):S245-48 

11. Ramzanali SAA, Islam Z, Shah SSH. Monopolar 
electrocautery versus ultrasonic dissection of the gallbladder 
from the gallbladder bed in laparoscopic cholecystectomy. J 
Ayub Med Coll Abbottabad. 2013;25(3-4):16–8. 

12. Kandil T, El Nakeeb A, El Hefnawy E. Comparative Study 
between Clipless Laparoscopic Cholecystectomy by 
Harmonic Scalpel Versus Conventional Method: A 
Prospective Randomized Study. J Gastrointest Surg. 2010; 
14(2): 323-8 

13. Bessa SS, Al-Fayoumi TA, Katri KM, Awad AT. Clipless 
laparoscopic cholecystectomy by ultrasonic dissection. J 
Laparoendosc AdvSurg Tech A 2008; 18: 593-8 

14. Ioannis T; Nikolaos N; Nikolaos S; Maria C;IoannaK;Thomas 
C. Complications of Laparoscopic Cholecystectomy: Our 
Experience in a District General HospitalSurgical 
Laparoscopy, Endosc& Percutaneous Tech: 2009; 19: 449-
458 

15. Ioannis T; Nikolaos N; Nikolaos S; Maria C;IoannaK. 
Complications of Laparoscopic Cholecystectomy:Experience 
in a District General HospitalSurgical Laparoscopy, Endosc& 
Percutaneous Tech: 2009; 19: 449-458 

16. Janssen I. M. C, Swank D. J, Boonstra O. Randomized clinical 
trial of ultrasonic versus electrocautery dissection of the 
gallbladder in LC. B J S2003; 90(7): 799 – 803 

17. Bessa SS, Al-Fayoumi TA, Katri KM, Awad AT. Clipless 
laparoscopic cholecystectomy by ultrasonic dissection. J 
Laparoendosc AdvSurg Tech A 2008; 18: 593-8 

18. Javed Y, Tariq M, Hussain SM, Ahmed A. Comparison 
between harmonic ace versus conventional monopolar 
diathermy in laparoscopic cholecystectomy in terms of 
gallbladder perforation. Pak Armed Forces Med J. 
2016;66:S258-62. 
 

Contribution of Authors:Afifa Asghar=A,C,D,E;Aamir  
Ghazanfar=A,B,D,F 
Key for Contribution of Authors : A= Conception/ Study/  
Designing /Planning; B= Experimentation/Study conduction 
C=Analysis/Interpretation/ Discussion; D= Manuscriptwriting;  
E= Critical review;F= Facilitated for reagents/Material/Analysis 

 

 


