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Introduction: Aim of present study is to evaluate the role
of harmonic scalpel in laparoscopic cholecystectomy in
comparison of conventional laparoscopic cholecystectomy.
Material and methods: Present study was carried out on
110 patients having symptoms of cholelithiasis presenting to
private hospital in Sultanpur district between Jan 2019 to Dec
2019. By random selection, patients were allocated to either
Conventional Laparoscopic Cholecystectomy (Group A) or
Harmonic Scalpel Assisted Laparoscopic Cholecystectomy
(Group B). Various outcome measures (operating time,
intra-operative and post-operative complications etc) were
measured and compared for both groups.

Results: Maximum cases belonged to age more than 40 years
and females (80.09%) outnumbered males (19.1%). About
two third patients (62.72%) showed Body mass index less
than 30. In CLC group, mean duration of completing surgery
was 65 min while in HLC group, mean duration of completing
surgery was 57 min. In CLC group, 7.84% patients had
significant bleeding in comparison of HLC group (1.69%).
In CLC group, 7.84% patients had gall bladder perforation
in comparison of HLC group (3.38%). In group A, 11.76%
patients had postoperative surgical site infection (SSI) while
in group B, only in 3.38% cases, SSI was observed.
Conclusions: Harmonic scalpel assisted laparoscopic
cholecystectomy has many advantage over conventional
laparoscopic  cholecystectomy such as less thermal
damage, decreased total operating time, less intra-operative
complications and less requirements of analgesics.

ABSTRACT

Key words: Harmonic Scalpel, Conventional, Bleeding, Gall
Bladder Perforation

-

INTRODUCTION

In the last 3-4 decades, open cholecystectomy has been
replaced by the laparoscopic cholecystectomy for the
treatment of gall bladder stones.! Conventional laparoscopic
cholecystectomy (CLC) uses multiple instruments for
dissection during surgery and titanium clips for cystic artery
and cystic duct occlusion. Due to use of monopolar energy
source, CLC is associated with high risk of gall bladder
perforation, significant bleeding and thermal injuries.? CLC
uses multiple instruments so there are higher chances of
titanium clip slippage during exchange of instruments.?*
It also uses electrocautery which causes excessive smoke
production resulting in tissue damage.

Studies done by various authors®® have shown that harmonic
scalpel can seal vessels and ducts (Cystic duct and cystic

artery) upto 5 mm thickness. However in pathological
conditions like acute cholecystitis, fibrosis of gall bladder
etc, diameter and thickness of gall bladder varies. Therefore
there are higher chances of leakage of bile with the use of
total clipless laparoscopic cholecystectomy.

Use of hormonal scalpel for whole surgery except clipping
of cystic duct can cause less bleeding, less gall bladder
perforation and less operating time.'® These are the advantage
of harmonic scalpel assisted laparoscopic cholecystectomy
(HLC) over CLC. Therefore aim of present study is to
evaluate the role of harmonic scalpel in laparoscopic
cholecystectomy in comparison of conventional laparoscopic
cholecystectomy.

MATERIAL AND METHODS

Present study was carried out on 110 patients having
symptoms of cholelithiasis presenting to private hospital in
Sultanpur district between Jan 2019 to Dec 2019. Patients
with acute cholecystitis, laparoscopic cholecystectomy with
CBD exploration, suspected GB Carcinoma and pregnant
woman were excluded from the study. By random selection,
patients were allocated to either Conventional Laparoscopic
Cholecystectomy (Group A) or Harmonic Scalpel Assisted
Laparoscopic Cholecystectomy (Group B).

In group A patients, conventional four port cholecystectomy
was performed and by using monopolar hooks, gall bladder
was separated from the Gall Bladder fossa. While in group
B patients (HLC group), by using harmonic scalpel, gall
bladder was separated from Gall Bladder bed. Various
outcome measures (operating time, intra-operative and post-
operative complications etc) were measured and compared
for both groups.

RESULT

In present study, total of 110 patients were included in which
51 patients were included in group A (CLC) and 59 patients
were in group B (HLC).
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S. No. Variable Group Total
Group A | Group B
1 Gender
Male 10 (19.6%) 11 (18.64%) 21 (19.1%)
Female 41 (80.39%) 48 (8135%) 89 (80.9%)
51 (46.36%) 59 (53.64%) 110
Age Group
2 20-30 Yrs 8 (15.68%) 9 (15.25%) 17(15.45%)
30-40 Yrs 14 (27.45%) 16 (27.11%) 30 (27.27%)
>40 Yrs 29 (56.86%) 34 (57.62%) 63 (57.27%)
51 (46.36%) 59 (153.64%) 110
Body Mass Index (BMI)
3 <30 32 (62.74%) 37 (62.71%) 69 (62.72%)
>30 19 (37.26%) 22(37.29%) 41(37.27%)
51 (46.36%) 59 (53.64%) 110
Table-1: Demographic Profile of Cases in Present Study

Duration of surgery (in min) Group
Group A | Group B
Minimum 51 min 46 min
Maximum 88 min 74 min
Mean 65 min 57 min
Median 62 min 56 min
Table-2: Comparison of duration of surgery (in min) between
both groups
Variables Group
Group A | Group B
1% injectable analgesic required 8.1 Hrs 10.8 Hrs
No. of oral analgesic required (mean) 3.5 2.9
No. of inj. analgesic required (mean) 1.7 1.0
Table-3: Comparison of post-operative analgesic requirement
in both groups

S. Variable Group
No. Group A | Group B
1 Intra-operative complication
Gall bladder perforation 4(7.84%) | 2(3.38%)
Bleeding 4(7.84%) | 1(1.69%)
2 Post-operative complication
Intra-abdominal collection 2 (3.92%) 1 (1.69%)
Surgical site infection 6 (11.76%) | 2 (3.38%)

Table-4: Intra-operative and post-operative complications

Table 1 show that in group A, maximum cases (56.86%)
belonged to the age greater than 40 years followed by age
group of 30-40 years (27.45%) while in group B, majority
of cases (57.62%) belonged to age >40 years followed by
age group 30-40 years (27.27%). In present study, females
(80.09%) outnumbered males (19.1%). Out of 110 patients,
about two third patients (62.72%) showed Body mass index
less than 30.

Table 2 compares the duration of surgery in both groups. In
group A, The mean duration of completing surgery was 65
min, ranging from minimum 51 min to maximum 46 min
while in group B, mean duration of completing surgery was

57 min, ranging from minimum 46 min to maximum 74 min.
Table 4 compares the pre-operative and post-operative
complications between both groups. In group A, 7.84%
patients had significant bleeding which result in increased
operation time while in group B, only in 1.69% cases,
significant bleeding was observed. In group A, 7.84%
patients had gall bladder perforation which may result in bile
leakage while in group B, only in 3.38 % cases, gall bladder
perforation was observed.

In group A, 3.92% patients had postoperative intra-
abdominal collection while in group B, only in 1.69% cases,
postoperative intra-abdominal collection was detected
on Ultrasonography. In group A, 11.76% patients had
postoperative surgical site infection (SSI) while in group
B, only in 3.38% cases, postoperative superficial SSI was
observed. All the patients were managed conservatively for
these complications.

DISCUSSION

Symptomatic cholelithiasis is most common surgical disease
found in hospital settings."! Conventional laparoscopic
cholecystectomy (CLC) results in significant bleeding, Gall
Bladder perforation and excessive smoke production.

In harmonic assisted laparoscopic cholecystectomy (HLC),
Harmonic scalpel can seal luminal structures upto 5 mm
diameter. It also produces less smoke in comparison of
conventional surgery. In present study, we used Harmonic
Scalpel for entire dissection and clipping of cystic duct was
done with the help of titanium clips to reduce leakage of bile
from divided cystic duct.

We compared the time taken in surgery in both the study
groups. In group B (HLC), total operating time was less
in comparison of group A (CLC). Results of present study
are in accordance to studies done by various authors.”!?13
Reason behind this is that harmonic scalpel replaces the
four instruments of conventional surgery i.e. clip applicator,
dissector, electrosurgical hook and scissors. It results in no
exchange of instruments in group B patients.

Study done by Vu T et al.'™ has shown effectiveness of
harmonic scalpel in occlusion and division of cystic artery
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resulting less bleeding in comparison of CLC. In present
study, in HLC group, only in | patient (1.69%), significant
bleeding was noted while in CLC group, in 4 patients
(7.84%) significant bleeding was observed. Study done
by Kandil T et al,’ Jain SK et al'> and Kumar R et al® also
found that bleeding was less in patients treated with HLC in
comparison of patients treated with CLC.

Various studies have shown effectiveness of harmonic scalpel
in reduction of GB perforation in comparison of conventional
laparoscopic cholecystectomy. occlusion In present study,
in HLC group, 2 patient (3.38%), gall bladder perforation
was noted while in CLC group, in 4 patients (7.84%) GB
perforation was observed. Study done by Kandil T et al,’ and
Mahabaleshwar V et al'? also found results similar to present
study while in study done by Mukesh KS et al,'s risk of GB
perforation was not significant. In CLC, monopolar energy
source is used which results in greater tissue damage in
comparison of harmonic scalpel which in turn causes higher
GB perforation rate.

Postoperative pain depends on various factors like duration
of surgery, intra-operative complications etc. Pain in the
postoperative period is primarily the result of visceral
irritation. The lateral shear of monopolar energy spreads
is higher in comparison of ultrasonic harmonic devices. In
present study, postoperative requirement of analgesia in
HLC group is less in comparison of CLC group. Study done
by Jain SK et al'? and Mahabaleshwar V et al."* found that
the post-operative pain was significantly less in HLC group
in comparison of CLC group. This is because of less release
of inflammatory mediators and lower duration of peritoneal
distension.

The risk of surgical site infection (SSI) depends upon various
factors like time taken in surgery, bile leakage, presence of
drain, various co-morbidities etc. In present study, in CLC
group, 6 patients (11.76%) developed superficial SSI while
in HLC group; only 2 patients (3.38%) developed SSI. Study
done by various authors!>*1¢also observed results similar to
present study.

CONCLUSION

Harmonic scalpel assisted laparoscopic cholecystectomy
has many advantage over conventional laparoscopic
cholecystectomy such as less thermal damage, decreased
total operating time, less intra-operative complications and
less requirements of analgesics. Post-operative complications
like intra-abdominal collection and surgical site infections
are observed less in HLC group in comparison of CLC
group. Further more studies are required to substantiate the
advantage of HLC over CLC.
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