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Abstract

Background: Laparoscopic cholecystectomy (LC) has become the gold standard for treating symptomatic
gallstones. While titanium clips (MC) are conventionally used for ligating the cystic duct and artery, suture
ligation (SL) with silk offers a potentially secure and cost-effective alternative. This prospective study aimed to
evaluate and compare the safety, efficacy, and cost-effectiveness of suture ligation versus metal clip ligation in
LC.

Aim: To compare intraoperative and postoperative outcomes of suture ligation versus metal clip application of
the cystic duct and artery in laparoscopic cholecystectomy.

Methods: This hospital-based prospective study was conducted in the Department of Surgery, Pacific Institute
of Medical Science, Udaipur, Rajasthan, from January to March 2024. A total of 200 patients undergoing LC
were randomized into two equal groups: Group A (clip ligation) and Group B (suture ligation using silk 2-0).
Key outcomes measured included duration of duct ligation, intraoperative complications, drain output,
postoperative recovery, and cost analysis.

Results: No significant differences were observed in age or sex distribution between the two groups. The mean
ligation time was significantly shorter in the clip group (1.63 min) compared to the suture group (2.5 min). Bile
spillage was slightly higher in the clip group, but without statistical significance. All patients were discharged
on the first postoperative day. No bile leak, clip migration, or CBD injury was reported. Suture ligation proved
to be significantly more cost-effective than clip application.

Conclusion: Suture ligation is a safe, practical, and economical alternative to clip ligation in LC, especially
suitable for low-resource settings. Proper technique and training can mitigate complications.

Keywords: Laparoscopic Cholecystectomy, Suture Ligation, Clip Ligation, Cystic Duct, Bile Spillage, Surgical
Cost-Effectiveness, Silk Suture, Gallstones.

This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under
the terms of the Creative Commons Attribution License (http:/creativecommons.org/licenses/by/4.0) and the Budapest Open Access
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium,
provided original work is properly credited.

Introduction

Laparoscopic cholecystectomy (LC) is a well-
established and standardized procedure performed
worldwide. Cystic duct closure is commonly
achieved using metal clips (MC). An alternative
method, suture ligation (SL), is simple, secure, and
cost-effective. This study compares two groups—
one using metal clips and the other suture ligation
for cystic duct closure.

The introduction of laparoscopy has significantly
advanced surgical practice, offering advantages
over open techniques. Over time, LC has been
refined with better ergonomics, advanced
instrumentation, energy sources, and endosuturing
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techniques. The traditional four-port method has
evolved into three-port, two-port, and single-
incision techniques with comparable results.
Various methods for cystic duct closure, such as
clipping, harmonic scalpel, and intracorporeal
ligation, have shown satisfactory outcomes. [1]
Metal clips are preferred due to ease of use, shorter
operative time, and proven safety, especially
beneficial for novice surgeons. However,
complications such as bile leakage, clip migration,
and accidental clipping of the common bile duct or
right hepatic artery have been reported.
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Material and Methods

This prospective hospital-based study was
conducted in the Department of General Surgery at
Pacific Institute of Medical Sciences, Udaipur,
from 1st January 2024 to 30th March 2024.

The study included all eligible patients with
cholelithiasis admitted for laparoscopic
cholecystectomy.

Inclusion Criteria:

1. Patients who provided written and informed

consent.
2. Patients undergoing laparoscopic
cholecystectomy.

Exclusion Criteria:

1. Patients undergoing subtotal cholecystectomy.
2. Patients who did not provide written and
informed consent.
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Results

The present study was conducted in the Department
of Surgery, Pacific Institute of Medical Sciences,
Udaipur, Rajasthan, involving 200 patients who
underwent laparoscopic cholecystectomy.

These patients were divided into two groups of 100
each. All 200 patients successfully underwent the
procedure as per the study protocol, and follow-up
was completed for all cases. No statistically
significant difference was observed in age
distribution between the two groups. The mean age
in the clip ligation group was 40.70 + 13.6 years,
while in the suture ligation group it was 42.14 +
18.3 years.

Sex distribution was also comparable between the
groups, with no significant difference (p = 0.6,
which is > 0.05).

Table 1: Distribution of ligation time in study groups

Ligation Time (In | Clip Ligation (N=100) Suture Ligation (N=100) | Total (N=200) | P-Value
Minutes) N % | N % N % <0.001

1 30 30 |0 0 30 15

1.5 20 20 |0 0 20 10

2 32 32 |30 30 62 |3l

2.5 10 10 |30 30 40 |20

3 8 8 30 30 38 19

3.5 0 0 10 10 10 |5

Total 100 100 | 100 100 200 | 100

Table 1 shows a significant difference in the mean duration of cystic duct ligation between the two methods.
The mean duration for clip ligation was 1.63 minutes, whereas it was 2.5 minutes for suture ligation. This

difference was found to be statistically significant.
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Graph 1: Clips or sutures used in both groups

Graph 1 illustrates the use of clips and sutures in
the respective groups. Table 2 presents a
comparison of intra-operative complications such
as bleeding, bile spillage, CBD injury, and visceral
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injury between the two groups. The differences
were not statistically significant. However, Table 2
highlights a higher incidence of bile spillage in the
clip ligation group.
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Table 2: Intra-operative complication observed in both groups

Intra-operative Complications Clip Ligation (N=100) Suture Ligation (N=100)
N % N %
Bleeding 0 0 0 0
Bile Spillage 4 4 0 0
CBD Injury 0 0 0 0
Visceral Injury 0 0 0 0
Nil 96 96 100 100
Total 100 100 100 100
Placement of an intra-abdominal drain was closely if the output increased. In both groups, no

routinely done in all cases. A 24 French soft drain
was placed in Morrison's pouch. Drain output was

drain discharge was noted in any case. This
difference  was found to be statistically

monitored for 24 hours, and patients were observed insignificant.
Table 3: Duration of hospital stay in both groups
Duration of hospital stay (In days) | Clip Ligation (N=100) Suture Ligation (N=100)
N % N %
1 Day 100 100 100 100
Total 100 100 100 100

Table 3 summarizes the post-operative hospital stay duration for patients in both groups. All patients were
discharged on the first post-operative day. Graph 2 illustrates the distribution of USG findings in both groups.
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Graph 2: Distribution of USG findings in both groups

Discussion

Laparoscopic  cholecystectomy is increasingly
being performed as a day care surgical procedure.
Existing evidence indicates no significant
difference in morbidity between patients
undergoing same-day discharge and those kept
overnight. Both  approaches demonstrate
comparable rates of prolonged hospitalization and
readmission.

Furthermore, no significant differences were noted
between the two groups in terms of visual analogue
pain scores, postoperative nausea and vomiting, or
the time taken to resume daily activities and work.
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This supports the safety and feasibility of
performing laparoscopic cholecystectomy as a day
care procedure in selected patients.

Typically, the cystic duct and artery are secured
using titanium clips. However, intracorporeal
ligation using silk 2/0 has also proven to be a safe
technique, with no reports of bile leakage or related
complications. The time taken for intracorporeal
ligation generally ranged from 2 to 3.5 minutes. A
separate study reported the mean operative time—
from skin incision to wound closure—as 46.6
minutes in the clip group and 70.7 minutes in the
ligature group. [1]
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Although intracorporeal knotting was associated
with a longer operative time, the difference was not
statistically significant (P = 0.493). Ghavidel A et
al [2] highlighted that post-cholecystectomy clip
migration, though infrequent, can result in
complications such as clip-induced biliary stone
formation. These events are mainly reported as
individual case studies and typically occur around
two years after surgery.

In our study group, no such complication or
postoperative bile duct leakage was observed.
Other researchers have noted additional advantages
of simple cystic duct ligation, describing it as a
straightforward and effective technique. This
technique is straightforward and can be executed
without difficulty.

Undoubtedly, simple silk ties are readily available
and highly cost-effective. Mehmedovic Z et al [3]
noted that laparoscopic cholecystectomy carries a
greater risk of intraoperative injuries, especially to
the biliary ducts. In a small number of cases, biliary
fistulas may develop, commonly due to leakage
from the cystic duct stump or accessory bile ducts.
In our study, we observed that a secure tie using
silk on the cystic duct led to a noticeable blanching
of the duct, indicating effective ligation.

A rare instance of intraductal migration of surgical
clips into the common bile duct (CBD) was
described in the literature, occurring 10 years post-
laparoscopic cholecystectomy and resulting in clip
cholelithiasis. Photi ES et al [4] reported a case of
cholangitis caused by clip migration into the CBD
following cystic duct ligation with surgical clips.
Another reported case involved postoperative
Mirizzi syndrome caused by migration of four
polymer laparoscopic clips, complicating both
diagnosis and treatment.

Additionally, a bile leak due to an injury to the
ducts of Luschka was managed successfully
through endoscopic stenting. However, no such
complications were observed in our study. In our
cases, clips were applied with a deliberate distance
from the cystic duct-CBD junction, which may
have helped prevent migration. Although this is our
observation, larger studies are necessary to validate
these findings.
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We believe that careful and precise laparoscopic
cholecystectomy  can  significantly  reduce
complications. The cystic duct and artery can be
separately ligated using thread without significant
differences in operative time. In our study, the cost
of silk sutures was substantially lower compared to
titanium clips, indicating that suture ligation is a
highly economical alternative. To minimize
variability, all procedures in this study were
conducted by a single surgeon.

Conclusion
The advantages of the present study include:

1. Suture ligation requires skill and experience,
which can be enhanced with proper training.

2. A change in the cystic duct’s color to white
indicates that the silk ligation is adequately
secure.

3. Silk sutures are universally available, whereas
clip availability—particularly in appropriate
sizes—may be limited in some settings.

4. The cost of surgical clips is significantly
higher compared to silk, making sutures a
more economical choice.
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