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Clipless Laparoscopic Cholecystectomy: Ultrasonic Dissection
vs Conventional Method
Laligen Awale1, Narendra Pandit2, Shailesh Adhikary3

A b s t r ac t
Introduction: Laparoscopic cholecystectomy (LC) is now the gold standard treatment of gallstone disease, but with advancement in technology,
there is always a scope for improvement. Ultrasonic shears has been shown to seal the duct and small-size vessel adequately but the fear
of complication and sleepless nights has always hindered its use as the sole instrument for LC. Proper use of ultrasonic shears can provide
improvement or refinement in LC.
Materials and methods: It is a randomized controlled trial conducted at BP Koirala Institute of Health Sciences, Dharan, Nepal, from 2015 to
2016 (1 year). All the patients with symptomatic gallstone disease were assessed thoroughly and randomized into the harmonic scalpel [clipless
laparoscopic cholecystectomy (CLC)] or conventional laparoscopic group (CL).
Results: Over a period of 1 year, 112 patients were enrolled into CLC (53) and CL (59) groups. The demography of the patients in both the
groups including age, sex, history of previous surgery, comorbid conditions, and history of acute cholecystitis was comparable. The mean
operative time in our study was 38.65 ± 13.28 minutes. The operative time in the CLC group (35.91 ± 11.66 minutes vs 41.12 ± 14.23 minutes)
was less though it was not statistically significant (p 0.054). However, when the “gallbladder (GB) was not perforated,” the operative time was
significantly less in the CLC group (34.30 ± 9.30 minutes vs 38.70 ± 10.76 minutes, p 0.03). In our study, three (2.6%) patients required conversion
to open cholecystectomy. One (1.85%) in CLC and 2 (3.2%) in the CL group (p 0.63). The visual analog score (VAS) for pain in the first 12 hours
and median fall in hemoglobin was significantly less in the CLC group. In our study group, a total of seven (6.25%) patients had morbidity and
there was no mortality.
Conclusion: With the development of ultrasonic energy source and its ability to seal the vessel and cystic duct safely, it can be utilized during
LC without the need of clips.
Keywords: Harmonic scapel, Laparoscopic cholecystectomy, Symptomatic cholelithiasis.
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I n t r o d u c t i o n
Laparoscopic cholecystectomy (LC) is now the gold standard
treatment of gallstone disease;1 and no doubt, presently it is
one of the most commonly performed laparoscopic procedures
worldwide. The advantages of this minimal invasive approach
have been widely reported, showing the positive impact on the
short- and long-term outcomes. With the rapid advancement in
the technology, there is always new scope for improvement in the
procedure.
Laparoscopic cholecystectomy is an arguably safe procedure,
but there are few issues with the current technology and
technique, which have been seen to increase the risk of injuries and
postoperative complications.2 Standard LC is usually performed
by instruments such as Maryland dissector, scissors, hook, and/
or spatula. Cystic artery and duct is most frequently occluded by
simple metallic clips. Common problems include common bile duct
(CBD) stone formation due to the migration of suture materials,3 bile
leak due to the inappropriate clip placement or slippage of clips,4,5
lateral injury to bile duct and/or vessels from heat of monopolar
cautery,6 and possibility of visceral organ injury due to the need for
frequent instrumental exchange.6–8
Ultrasound shear is the vessel and duct sealing device which
tackles the issue related to clips, suture, and lateral thermal injury.6,9
It can also be used as dissector, hence decreases not only the
frequency of instrumental exchange and associated possibility
of visceral injury but also the operative time loss during the
process. It provides the surgeon with newer armamentarium in LC.
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Ultrasonic shears adequately seal the vessel and duct, so avoid the
need of metallic clips. Minimum bleeding while dissection with this
technique keeps the surgical field clear, avoiding misidentification
of the structures. Substantial number of studies reports the positive
or favorable outcome in closure of cystic artery and duct using
the ultrasonically activated shears,2,9–12 with acceptable rate of
complications. In these studies, cases of bile leak associated with this
technique were reported but comparable (2–4%) to the standard
technique.
Ultrasound shear has been shown to have added benefit over
the conventional technique but the fear and hesitancy still exist
regarding its widespread acceptance as a sole instrument for LC.
Hesitancy and fear of using it as a sole instrument for “cystic duct
closure” seem to be the core issue, in spite of the adequate evidence
to suggest its effective closure. In our institute, approximately 500
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Ultrasonic Dissection vs Conventional Method
patients are operated annually by the conventional laparoscopic
(CL) method. Through this study, we wanted to see how effective
and safe harmonic shear is in dividing the cystic duct in LC, to move
forward with time, and to find if it actually confers benefit in relation
to operative time, bleeding, reduced postoperative morbidity;
and we also planned to embrace a new technology for the better
outcome and patient’s satisfaction.

M at e r ia l s

a n d  M e t h o d s

It was a single institutional randomized controlled trial done at BP
Koirala Institute of Health Sciences, Dharan, Nepal, for a period of
1 year (2015–2016). All the patients with symptomatic gallstone
disease and between 18 years and 70 years of age were included
in the study. Those patients with cholangitis, wide cystic duct >5
mm, CBD stones or dilated CBD, history of jaundice, impaired liver
function test, pregnant patients, and suspicion of GB malignancy
were excluded from the study. Ethical clearance was taken from the
Institutional Review Committee before starting the study.
All the patients presenting to the surgical outpatient
department with symptomatic gallstone disease were assessed
thoroughly by clinical examination and investigations. History
was taken about the duration of the pain and the last episode of
pain. Physical examination was done and all patients underwent
transabdominal ultrasonography and the details were noted. Liver
function test and hemoglobin level were done in all the patients.
Other investigations including computed tomography of the
abdomen and endoscopic retrograde cholangiopancreatography
were done if required.
The procedure was explained in the native language to the
patients and informed written consent was obtained in all cases
for randomization to clipless laparoscopic cholecystectomy (CLC)
or CL. Randomization was done by the person not otherwise
involved in the clinical setting. Randomization was undertaken by
consecutively numbered opaque sealed envelopes containing the
treatment options, which were assigned with computer-generated
random numbers.
Each surgeon who was participating in the study had an
experience of performing at least 100 successful laparoscopic
cholecystectomies. General anesthesia was administered during the
procedure. The standard supine position was used for all patient,
i.e., reverse Trendelenburg position with right up. Laparoscopic
cholecystectomy was performed with uniform technique, including
the standard four-trocar ports, a pneumoperitoneum by open
method with a maximum pressure of 15 mm Hg, and a 30° optic
scope. Dissection of the GB was initiated at the posterior peritoneal
fold and the dissection proceeded forward anteriorly to skeletonize
the cystic artery and duct in the Calot’s triangle.
In the CLC group, the ultracision harmonic scalpel, Ethicon
Endo-Surgery, was used for dissecting the triangle of Calot (power
level set at 5). For the closure and division of both the cystic duct
and artery, the instrument was set at power level 2. Before ligation
of cystic duct with ultrasonic shears, the size of the cystic duct and
CBD were noted with the help of the jaws of the harmonic shears.
After confirming the appropriate size of the cystic duct and artery,
they were subsequently closed using the instrument. While closing
the duct, it was made sure that the cystic duct was free of calculi
by moving the jaws of harmonic scalpel proximally and distally
with an intent to swipe any possible stone in cystic duct toward
the GB. Then the cystic duct was placed between the jaws of the
harmonic scalpel with the care to avoid injury to the CBD. The jaw

was then closed till the click sound was heard. The instrument was
then activated with the minimum power set at 2, with care not to
stretch or rotate the cystic duct, and it was kept activated till the GB
was detached from the cystic duct. And finally the cut end of the
cystic duct was checked for any possible bile leak. In the CL group,
dissection of the Calot’s triangle was performed with Maryland’s
dissector. Closure of the cystic duct and artery was achieved by
applying titanium clips and dividing in-between with scissor.
Mobilization of the GB from the liver bed was started posteriorly
at the Calot’s triangle with anterolateral traction and was preceded
anteriorly. In the CLC group, dissection of the GB from the liver bed
was performed by using the harmonic scalpel. In the CL group, the
dissection of the GB from the liver bed was performed by using the
monopolar cautery (hook or spatula). Finally, the GB was removed
through the subxiphoid port, and a subhepatic tube drain was
inserted through the most lateral port whenever indicated (bleed/
ooze and/or bile spillage).
The operative time, intraoperative difficulties, postoperative
pain scores using the VAS, and analgesic requirement at 6 hours
and days 1 and 2 were all noted by an observer who was unaware
of the procedure being performed. Postoperative hematocrit and
hemoglobin level (postoperative day 1), duration of placement of
drain (days), and postoperative complications, if any, were recorded.
Gallbladder perforation and the need for placement of drain and
its removal were noted. Once discharged, patients were reviewed
at the end of the first postoperative week for any evidence of
biliary leak (clinical examination and abdominal ultrasound when
indicated). Patients were asked to follow-up with histopathological
examination report at the end of first month. At the end of the
first and sixth postoperative months, the clinical examination was
done and abdominal ultrasonography when indicated. In addition,
blood was sampled for bilirubin, amino alanine transferase, alkaline
phosphatase, and gamma-glutamic transferase levels accordingly.
All the data were entered in computer and descriptive analysis
was done manually, using SPSS software. For descriptive statistic
percentage, mean, standard deviation, median, and interquartile
range (IQR) were calculated along with graphical and tabular
presentation. Inference statistics, Chi-square and independent t
test, was applied to find the significant difference between the
groups at 95% confidential index, where p = 0.05. For multivariate
analysis p valued <0.20, and in bivariate analysis those variables
were considered for multivariate logistic regressions to find the
combined risk factor for the CLC group.

R e s u lts
Over the period of 1 year, a total of 215 patients underwent LC.
Forty-nine patients denied consent for randomization and 51
patients were excluded for the following reasons: 12 patients did not
meet age criteria (7 patients were <18 years and 5 patients were >70
years), 28 had dilated common duct/cystic duct or stones, 4 each
had a recent history of jaundice and impaired liver enzymes, and
3 patients had cholangitis. A total of 115 patients met the criteria
and underwent randomization into either CL group or CLC group.
Three patients required conversion and were not included in the
analysis. We studied a total of 112 patients: 53 in the CLC group and
59 in CL group formed the study subjects.
The mean age of the patients in our study was 45.64 ± 14.84
years, ranging from 20 years to 70 years with a female to male ratio
of 5:1. Majority [92 (82.14%)] of the patients had multiple GB calculi.
A total of 10 (8.92%) patients were operated for acute calculus
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Table 1: Demography of the patients in the clipless laparoscopic
cholecystectomy and conventional laparoscopic groups
Variables
Age (mean)
<30
31–40
41–50
51–60
61–70
Sex
Male
Female
Previous surgery
Comorbid condition
Diabetes mellitus
Hypertension
Cirrhosis
COPD
USG findings
Multiple calculi
Solitary stone
Acute cholecystitis

CLC group (n 53)
(%)

CL group (n 59)
(%)

13 (24.52)
10 (18.86)
12 (22.64)
8 (15.09)
10 (18.86)

13 (22.03)
6 (10.16)
12 (20.33)
12 (20.33)
16 (27.11)

p value
0.54

10 (18.86)
43 (81.13)
6 (11.32)
14 (26.41)
7 (13.2)
5 (9.43)
0
2 (3.77)

8 (13.55)
51 (86.44)
10 (16.94)
18 (30.50)
5 (8.47)
10 (16.94)
2 (3.38)
1 (1.69)

0.44

41 (77.35)
12 (22.64)
4 (7.54)

51 (86.44)
8 (13.55)
6 (10.16)

0.21
0.62

0.39
0.63
0.41
0.24
0.17
0.91

cholecystitis and the rest [102 (91.07%)] were electively operated
for gallstone disease. Four (7.54%) patients in the CLC group
and 6 (10.16%) in the CL group were operated for acute calculus
cholecystitis. The demographics of the patients in both the groups
were comparable (Table 1).
The mean operative time was 38.65 ± 13.28 minutes (range
20–85 minutes). The operative time in the CLC group (35.91 ±
11.66 minutes) was less when compared to the CL group (41.12 ±
14.23 minutes), though it was not statistically significant (p 0.054).
A total of 19 (17%) patients had perforation of GB intraoperatively.
The operative time was significantly less in those without GB
perforation (n 93, mean 36.52 ± 13.28 minutes) than in those with
GB perforation (n 19, mean 49.05 ± 13.51 minutes) (p < 0.001). Seven
(13.2%) patients in the CLC group and 12 (20.33%) in the CL group
had intraoperative GB perforation (p 0.31). The median time taken
to remove the GB from its fossa in the CLC group was 6 minutes
(IQR of 5–8 minutes), ranging from 3 minutes to 30 minutes; and
in the CL group, it was 6 minutes (IQR of 5–10 minutes), ranging
from 3 minutes to 26 minutes (Table 2). The time taken to remove
GB from the fossa was not statistically significant between the two
groups (p 0.23).
The operative time when compared between patients “who
had GB perforation” in the two groups, the CL group took more
time but was not statistically significant (50.58 ± 14.44 minutes vs
46.42 ± 12.85 minutes in CLC group; p 0.34). However, when the “GB
was not perforated,” the operative time was 34.30 ± 9.30 minutes
(range 25–80 minutes) in the CLC group and 38.70 ± 10.76 minutes
(range 20–65 minutes) in the CL group. The operative time was
statistically significantly less in the CLC group (p 0.03) when the GB
was not perforated (Table 3).
In all 19 (17%) patients required placement of the drain, 6
(11.32%) in the CLC group and 13 (22.03%) patients in the CL group
(p 0.13). It was kept mainly after difficult dissection which had
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Table 2: Intraoperative findings
Variables
Operative time (mean)
Gallbladder
perforation (mean)
GB removal time
(median)
Drain placement
Conversion

CLC group (n 53) CL group (n 59)
35.91 ± 11.66
41.12 ± 14.23
7 (13.20%)
12 (20.33%)

p value
0.054
0.31

6 (5–8)

6 (5–10)

0.23

6 (11.32%)
1 (1.85%)

13 (22.03%)
2 (3.2%)

0.13
0.63

Table 3: Operative time in clipless laparoscopic cholecystectomy
and conventional laparoscopic groups with and without gallbladder
perforation
Operative time
CLC group
With GB perforation
46.42 ± 12.85
(mean)
Without GB perforation 34.30 ± 9.30
(mean)

CL group
50.58 ± 14.44

p value
0.34

38.70 ± 10.76

0.03

oozing or bile stain and when some collection was anticipated
in the postoperative period. The drains were usually removed on
second postoperative day (range 1–14 days) and the total days
required to remove the drain was not significant (p 0.65) between
the groups (Table 2). Three (2.6%) patients required conversion
to open cholecystectomy in our study, i.e., One (1.85%) in the
CLC group and two (3.2%) in the CL group. The one in the CLC
group had obscured anatomy with frozen Calot’s triangle and an
enlarged cystic node. The reason for conversion in the CL group
was intraoperative bleeding not controllable laparoscopically and
the other one had a dilated CBD with multiple calculi requiring a
choledochoduodenostomy.
All the patients (100%) in the study group required an analgesic
in the first 12 hours and majority 109 (97.32%) asked for analgesia in
the first 24 hours. Fifty-one (96.22%) patients in CLC and 58 (98.3%)
in CL group asked for analgesia in the first 24 hours (0.49). The VAS
for pain in the first 12 hours postoperatively was significantly (p <
0.05) less statistically in the CLC group (Table 4). The VAS for pain
at 24 hours postoperatively was also less in the CLC group (2.5 ±
0.8 vs 2.97 ± 0.87) though it was not statistically significant (p 0.50);
and after the first week, it was comparable in both the groups (CLC
1.16 ± 0.47 vs 1.10 ± 0.30; p 0.55).
The amount of blood loss as demonstrated by the median
fall in hemoglobin level was significantly (p 0.001) less in the CLC
group (Table 4). Majority of the cases [88 (78.57%)] were discharged
on the first postoperative day following surgery and in both the
groups, patients were discharged on the same postoperative days
(p 0.23). In our study group, a total of seven (6.25%) patients had
morbidity following surgery: two (3.77%) in the CLC group and
five (8.47%) in the CL group (p 0.44). In the CLC group, we had one
case (1.88%) each with port site infection and bilious drainage. In
the CL group, two cases (3.38%) each with port site infections and
bilious drainage followed by one (1.69%) with chest infection. There
were three (2.67%) cases of port site infection. All of them required
removal of suture and were managed with daily dressings. One
in the CL group had deep surgical site infection in the epigastric
port, which was managed with wound trimming and irrigation
under local anesthesia, allowed to heal by secondary intention,
and discharged on the fourth postoperative day. All the patients
were without any adverse consequences in the follow-up and the
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Table 4: Postoperative parameters in the clipless laparoscopic
cholecystectomy and conventional laparoscopic groups
Variables
Analgesic requirement
12 hours
24 hours
VAS (mean)
12 hours
24 hours
1 week
Hemoglobin (g/dL)
Preoperative (mean)
Postoperative (mean)
Fall in Hb (median)
Drain removal (median)
days
Hospital stay (median)
days
Morbidity
Bilious drain
Port-site infection
Chest infection

CLC group (53)

CL group (59)

p value

53 (100%)
51 (96.22%)

59 (100%)
58 (98.3%)

–
0.49

3.91 ± 0.94
2.5 ± 0.80
1.17 ± 0.47

5.31 ± 1.65
2.97 ± 0.87
1.10 ± 0.30

<0.001
0.50
0.055

12.50 ± 1.44
12.12 ± 1.44
0.40 (0.20–0.50)
2 (2–3.75)

12.02 ± 1.42
11.23 ± 1.34
0.70 (0.30–1.20)
2 (2–4.5)

0.85
0.60
0.001
0.52

1 (1–1)

1 (1–2)

0.23

2 (3.77%)
1 (1.88%)
1 (1.88%)
0 (0%)

5 (8.47%)
2 (3.38%)
2 (3.38%)
1 (1.69%)

0.44
0.62
0.62
0.34

wound gap was closed subsequently in the presence of healthy
granulation tissues.
Three (2.67%) patients in our study had bilious drainage,
consisting of one in the CLC group and two in the CL group.
The one in the CLC group developed abdomen pain, distension,
multiple episodes of vomiting along with tachycardia on the first
postoperative day. On ultrasound imaging, she had collection
in the subhepatic space, and diagnostic aspiration revealed
bile and was managed with pigtail catheter and drainage. Her
drain was removed on the sixth day and discharged on the
seventh postoperative day. The other two patients in the CL
group were found to have bile in the drain postoperatively but
were managed conservatively as the collection was localized,
with no evidence of peritonitis or sepsis. In one patient, the
drain output turned out to be serous on the third day and it
was removed after ultrasound of no collection. Another patient
was found to have bilious drain on the second postoperative
day. She continued to have low output (50–70 mL/day) bilious
drainage and did not have sepsis and hence discharged with
drain on the eighth postoperative day. She was kept on regular
follow-up. Her drain was removed on the 14th day when it was
dry for 24 hours and also after ultrasound confirmation of no
intra-abdominal collection. All three patients were doing well
at 1 month follow-up. There was no jaundice or abdominal
symptoms. The morbidity was similar in both the groups (p 0.44),
without mortality in either group (Table 4).

D i s c u s s i o n
Laparoscopic cholecystectomy has now become the gold standard
treatment for gallstone disease but is not without flaws. With the
development of new vessel sealing devices, research are done
continuously to minimize the shortcomings. In our study, we
compared the CL technique with CLC using harmonic scalpel to
seal both the cystic artery and the cystic duct.

Cholelithiasis is most reported among the middle-aged fertile
female.2,13,14 According to our study, the mean age-group was 45.64
± 14.84 years and 83.9% was female, with a female to male ratio of
5:1. Adhesion following previous surgery is a known hurdle during
LC, which not only increases the risks of injury but also prolongs
operative time by additional need for dissection and bleeding,
finally influencing the outcome. In our study, 16 (14.28%) patients
had a previous history of surgery, i.e., 6 (11.32%) in CLC and 10
(16.94%) in CL group, which was similar to the study by Jain et al.12
where harmonic scalpel to CL ratio for “history of previous surgery”
was 8:9. In our study, 10 (8.92%) patents underwent emergency
surgery for acute cholecystitis, 4 (7.54%) in the CLC group and 6
(10.16%) in the CL group. The low incidence in our study is because
we avoided early surgery, though several meta-analysis showed
that early LC not only decreases the length of hospital stay but also
prevents disease relapse without any increase in the complication
rate.13–17 Several retrospective series, in fact, demonstrated the
advantages of the use of harmonic scalpel in acute cases, because
of its ability to maintain hemostasis and effectiveness in closure of
the duct.2,17–19 Few (8.92%) of our patients underwent emergency
surgery and hence were not included in the study.
The mean operative time in our study was 38.65 ± 13.28
minutes, ranging from 20 minutes to 85 minutes. The operative
time in the CLC group (35.91 ± 11.66 minutes) was less than that in
the CL group (41.12 ± 14.23 minutes), though it was not statistically
significant (p 0.054). It was slightly longer, according to Bessa
et al. 20 [Harmonic Scalpel (HS) 18–75 mean 32 vs conventional
laparoscopic cholecystectomy (CC) 21–85 mean 40 and p < 0.001],
but our time was similar to that of Kandil et al.21 (33.21 + 9.6 vs. 51.7
+ 13.79, HS and CL, respectively, p 0.001). This shorter operative time
in the CLC group is because of the added benefit of the harmonic
ACE: (a) it is the multifunctional device (dissection and closure of
artery and duct) and hence minimizes the need for instrumental
exchange, thereby minimizing the time loss during the process
and the loss of pneumoperitoneum, (b) smokelessness allows to
work in clear operative field and also avoids the need for smoke
evacuation and loss of pneumoperitoneum, and (c) lower incidence
of GB perforation in the CLC group (7 vs 12), thereby avoiding the
time loss in retrieving the spilled stone and lavage.
The lateral energy spread is less with ultrasonic shears (1.5
mm vs 0.5 cm in electrocautery);2 therefore, there is a decreased
chance of GB perforation, spillage of gallstone and bile, and biliary
peritonitis. After spillage, there is obvious increase in the duration
of surgery due to the time take for suction–irrigation, retrieval of
spilled stones, and poor field and visibility.12,20 We had slightly
higher rate of GB perforation in the CL group, though statistically
not significant; and the mean operative time in patients with GB
perforation was shorter in the CLC though it was not statistically
(p 0.34) significant. In patients without GB perforation, the
operative time was significantly less in the CLC group. When the
GB perforation complicated the procedure, it does significantly
increases the operative time in both the groups and the time taken
is comparable.12,20 Different studies have reported the incidence
of GB perforation during the LC ranging from 10% to 50%.9,20 In
our study, 17% patients had perforated GB. Janssen et al.9 also
had a similar lower incidence of GB perforation with ultracision
removal of GB (16 vs 50%, respectively; p 0.001) and also found
that the risk of GB perforation with bile (four times higher) and
stone (six times higher) spillage was significantly higher in the
electrocautery group.
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Jain et al.12 in his prospective randomized control study reported
significantly less time to remove GB from its bed using ultrasonic
shears (nearly 4 minutes vs 7.36 minutes with electrocautery, p
0.001). We had similar experience, though it was not statistically
significant in our study. The difference is because ultrasonic shear
is all in one tool for the procedure (dissection, ligation of the duct
and artery, and removal of GB from the liver bed). Besides, ultrasonic
device has been said to produce small vacuoles or cavitation which
enlarge and separate the tissue,13 making it easy to separate the
GB from the GB bed. Even in the case of inflammation where the
tissue is tougher, vascular, and more fibrous, the ultrasonic energy
and its hemostatic ability keep the operative field clear, decreasing
the operative time and avoiding inadvertent injuries.
The CLC group demonstrated less need for drainage. The
decreased drain placement led to reduced pain scores, early
discharge, and decreased morbidity. The drain was placed
according to the operative surgeon’s preference. It was kept for
those who had bleeding/oozing, bile stain, or in difficult dissections.
In our study, the drain was removed mostly within 48 hours (median
2 days) though few of our patients required a prolonged drainage.
Less need for abdominal drain in the CLC group is also one of the
contributing factors for less operative time and morbidity.
The reported conversion to open cholecystectomy rate in
the literature is 1.2–8.2%.13,22–24 We had three (2.6%) conversions,
one (1.85%) in the CLC group and two (3.2%) in the CL group.
Conversion rate in the prospective study by Hüscher et al.2 was even
lower (0.87%) than that in the literature and showed theoretical
benefits of ultrasonic dissection. The reasons for conversion in
different studies2,22,25,26 varied between the two subgroups, i.e.,
surgeon in training and expert. But, in general, conversion was
due to the dense adhesion/frozen Calot’s triangle, intraoperative
complications, difficult anatomy, or inability to identify the
structures. Difficult anatomy of the Calot’s triangle was the only
reason for 4% conversion rate in the study by Jain et al.,12 and
it was equal in both the groups. Our reason for conversion in
the CL group was obscured anatomy and bleeding, and another
case had dilated CBD with multiple calculi requiring an open
choledochoduodenostomy.
Alexander23 has extensively described the causes of pain
after laparoscopy. The major cause of post laparoscopic pain was
attributed to the sudden distension/stretching of the peritoneum,
leading to the traumatic traction of the nerves, vessel injury, and
release of the inflammatory mediators. In addition, phrenic nerve
irritation due to gas used for the pneumoperitoneum was pointed
out to be responsible for the prolonged persistence of shoulder
tip pain.27 The use of ultrasonic shear led to (a) minimal lateral
thermal injury, minimal damage to the surrounding nerves, and
minimal tissue charring, and, therefore, minimal inflammation and
less release of inflammatory mediators;12 (b) decreased operative
time contributing to less pneumoperitoneum-related peritoneal
distension. This may have accounted for low pain score in the
CLC group. The significant difference in pain scores was obtained
between the two groups in the first 12 hours and it was more with
the CL group (p < 0.01). No significant differences were obtained
in the pain scores in the first week after surgery. The postoperative
analgesic requirement was less in the ultrasonic shear group
compared with the electrocautery group (1.89 vs 2.66; p 0.001) in
the study by Jain et al.,12 but in our study analgesic requirement in
both the groups was similar, which may be because patients were
given analgesia even when they had low pain score on their demand.
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The postoperative fall in hemoglobin was significantly less in
the CLC group (0.40 g/dL vs 0.70 g/dL; p 0.001), though there was no
incidence of clinically significant (severe) bleeding in either group
requiring blood transfusion, the sole reason for conversion. The
conversion requirement was more because of the difficult anatomy,
not solely because of bleeding. This significant difference may be
because of minor to moderate bleeding in the CL group. On the
contrary, ultrasonic shear is known for hemostasis. It coagulates
before separating the tissue and stays between the planes, so there
is decreased bleeding and oozing from the surfaces.
No surger y is without complication. L aparoscopic
cholecystectomy is the most common elective surgery being
performed worldwide, and research has proved its perfection
to avoid associated complications. Clipless laparoscopic
cholecystectomy is one of the techniques that needs to be
addressed. As with any new procedure, fear and hesitancy to
adopt this noble technique can be observed. Hüscher et al. 28
has histologically confirmed the effective sealing of the cystic
duct stump by the harmonic shears. Post LC bile leak can give
the surgeon sleepless nights. This can be the main reason why
most of the surgeons hesitate to perform CLC. This myth has been
challenged in the recent days, providing better outcome and sound
sleep for surgeons. By using ultrasonic shear closure, division of
vessels up to 5 mm can be done safely.2,14,29–37 We had a total of
6.25% morbidity following the surgery; however, no mortality
was reported in either group. Two (3.77%) patients had morbidity
in the CLC group and five (8.47%) in the CL group (p 0.44). Three
(2.67%) patients in our study had bilious drainage, one (1.88%) in
the CLC group and two (3.38%) in the CL group. All were managed
with drains and none required further interventions. In the present
study, one case in the CLC group (1.88%) had port site infection
and two cases (3.38%) in the CL group had port site infection and
a single case (1.69) had chest infection. Bessa et al.’s20 finding also
did not report any bile leak in either group, demonstrating the
effectiveness of harmonic shears in closing the duct as safely as with
the application of metallic clips. This capability, safety, and efficacy
of harmonic shears in sealing and dividing the cystic duct without
increasing the complication rate also have been demonstrated in
other studies.2,10,20 In the present study, as well as in the Westervelt
and Bessa et al.10,20 studies, the harmonic shears were applied to
only one side of the cystic duct where sealing and division were
achieved, with no bile leaks from the cystic duct stump encountered
in any of the two studies. So the double application of the harmonic
shears to the cystic duct as explain by Hüscher et al. 2 may be
unnecessary and an unsafe practice.2,10,20 Lateral energy spread is
the other mechanism for bile duct injury. Unlike the CL group which
witnessed high chances of lateral thermal injury to the bile duct,
ultrasonic instruments cause negligible lateral damage. 36,37 In the
present study, the low incidence of the bile duct leak or injury in
the CLC group (1.88%) is not only comparable to the CL group but
also within the acceptable range of bile duct injury following LC.
Also, the leak that we had in the CLC group was a minor duct injury,
which was managed successfully with pigtail catheter.
Most of the patients in our study were discharged on the
first postoperative day following surgery and was not significant
between the groups (p 0.23), though there was significantly less
hospital stay in the ultrasonic group in other studies.2,12 Shorter
duration has been attributable to the less number of patients
requiring drainage and less incidence of GB perforation, leading
to localized peritonitis and less pain.
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C o n c lu s i o n
Laparoscopic cholecystectomy is now the gold standard procedure
for gallstone disease. With the development of ultrasonic energy
source and its ability to seal the vessel and cystic duct safely up to
5 mm diameter, it can be safely utilized during LC without the need
of clips. It safeguards the complication related to the clips used in
the CL technique and decreases the operative time, GB perforation,
and immediate postoperative pain and avoids drain requirement
and blood loss without increasing the morbidity or mortality.
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