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ABSTRACT

This study aimed to compare intracorporeal knotting with clip ligation for securing the cystic duct in laparoscopic cholecystectomy. The
comparison was based on feasibility, operative time (from incision to closure), and post-surgical factors such as pain, complications, and associated
risks, including gallbladder perforation, bile leakage, liver injury, wound infection, clip migration, and clip slippage. Methodology: Patients were
randomly divided into two groups: Study group: Underwent extracorporeal knotting for cystic duct closure. Control group: Had the cystic duct
secured using clips. The study was conducted from August 2023 to March 2025 Results: Among 60 patients, 11 in the control group experienced
intraoperative complications, whereas no complications were observed in the study group. The average operative time for the study group
(intracorporeal knotting) was 67.33 minutes, compared to 61.89 minutes for the control group (clip ligation). Conclusion: Intracorporeal knotting
in laparoscopic cholecystectomy offers advantages like reduced complications, with minimal increase in surgical time.

KEYWORDS

INTRODUCTION two treatment groups.
Laparoscopic cholecystectomy (LC) has become the standard
treatment for gallbladder disease, particularly symptomatic Study Setting

cholelithiasis [1]. The procedure has undergone significant
advancements, with various techniques being developed to improve
outcomes. One crucial aspect of LC is the ligation of the cystic duct and
cystic artery, which can be achieved using clips or extracorporeal
knotting [2-4].

Gallbladder disease is a common condition, with a significant
incidence of gallstones and associated complications [5-7]. The
diagnosis and treatment of gallbladder disease have evolved, with
laparoscopic approaches becoming increasingly popular [8-10].
However, the choice of technique for cystic duct ligation remains a
topic of debate among surgeons [11-13].

This study aims to address this debate by evaluating the outcomes of
clip application and intrracorporeal knotting for cystic duct ligation
during LC. We will examine the feasibility, operative time,
postoperative pain, and associated morbidities of these two
techniques.

The importance of proper cystic duct ligation cannot be overstated, as
itisacritical step in preventing bile leaks and other complications [14].

AIMSAND OBJECTIVES

The study aimed to compare intracorporeal knotting and clip ligation
for securing the cystic duct in laparoscopic cholecystectomy, focusing
on:

Feasibility of both techniques.

Operative time (from incision to closure).

Postoperative outcomes, including pain, surgical costs, and
complications such as bile leakage, liver injury, gallbladder
perforation, wound infection, clip migration, and slippage.

METHODOLOGY

Study Design

This study was designed as a prospective, interventional, comparative
study. It aimed to compare the outcomes of two different techniques for
cystic duct ligation during laparoscopic cholecystectomy: clip
application and intracorporeal knotting. The study utilized a parallel-
group design, where participants were randomly assigned to one of the

The study was conducted in the Department of Surgery at S.N. Medical
College, Agra. This tertiary care hospital serves a large population and
provides a diverse patient pool, enhancing the generalizability of the
study findings. The study was approved by the institutional ethics
committee before commencement.

Study Duration
The study spanned a period of 20 months, from August 2023 to
March2025.

Study Sample Size

The sample size for this study was calculated based on a previous study
by Kuldip Singh et al. (2017)(15) which reported the mean operating
time for extracorporeal knotting and clip application during
laparoscopic cholecystectomy. Based on their data, the anticipated
mean difference in operating time between the two groups was 12.67
minutes, with a common standard deviation of 14.85 minutes. Using a
power analysis with a desired statistical power of 80% and a
significance level of 0.05, the calculated minimum sample size
required was 30 patients per group. Formula used was as follows:

Nz{w}l
d

—Ilevel of significance =95%
Z, /—power of the study =80%
d=clinically significant difference between two parameters

SD =common standard deviation

To account for potential dropouts or losses to follow-up, the sample
size was increased to 35 patients per group, resulting in a total sample
size of 70 patients.

Data Analysis

The collected data were analyzed using mean + SD, percentages, and
graphical representations. Differences between quantitative variables
were assessed through unpaired t-tests or Wilcoxon signed-rank tests.
Categorical data were compared using the Chi-square test or Fisher's
exact test to determine statistical significance.

Data Collection Methodology
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Patients undergoing cholecystectomy were enrolled in the study and
were alternately assigned to either the study or control group. Each
participant underwent a thorough clinical examination and
comprehensive investigations before being included in the study.
Baseline patient characteristics were documented for both groups.

All cases were carefully monitored and assessed during the
preoperative, intraoperative, and postoperative phases, with a follow-
up period of three months. During the postoperative assessment,
parameters such as time taken for laparoscopic cholecystectomy,
duration from incision to closure, presence of bile/stone spillage, and
the cost of clips or sutures were recorded. Patients were continuously
observed for any complications.

Inclusion Criteria

Patients diagnosed with cholecystitis, whether calculous or
acalculous, and those with cholelithiasis were eligible for inclusion in
the study.

Exclusion Criteria

Patients with pre-existing cardiac conditions, pregnant women,
individuals deemed unsuitable for general anesthesia, and those with
common bile duct (CBD) stones were excluded from the study

RESULTS

This study was conducted from August 2023 to March 2025, i.e., fora
period of 20 months; 60 cases were subjected to laparoscopic
cholecystectomy, and the following results were observed. In the study
group, there were no intraoperative complications noted among the 30
patients. In the control group, 11 patients had intraoperative
complications, six patients had clip slippage and stone spilling into the
peritoneal cavity from the gallbladder, four patients had clip slippage
and bile spillage into the peritoneal cavity from the gallbladder, and 1
patient had clip migration (Table 1). In the study group, mean time
taken for the operation was 67.33minutes when compared to control
group of 61.89 minutes. In the study group, maximum time taken was
106 minutes and the minimum time taken was 36 minutes. In the
control group, maximum time taken was 78 minutes and the minimum
time taken was 36 minutes .(Table 2)

Table 1: Distribution Of Subjects According To Intraoperative
Complications

Study Control
Group |Group
Intraoperative N |% [N [% |Chisquare|Remark
Complications test
Bile leak 0 |0 010 %2 =13.469(p=0.0037
Clip migration 0 10 1 (33
Clip slippage,bile leak [0 |0 4 113.33
Clip slippage, 0 |0 6 (20.0
Stone spillage
Nil 30 [100 [19]63.3
Total 30 [100.0[30]100.

Table 2: Comparison Of Operation Time (minutes) Between Study
And Control Groups

Operation|Mean|+SD  |Difference |Unpaire/P Remarks
Time in mean d t test |value

(minutes) (%)

Study 67.33115.230 (4.68 (6.94%)[t=1.636 |p= NS
Control  [61.89[10.55 0.107

Follow up

Patients were followed up till one month,no significant complications
were observed.

DISCUSSION

For centuries, gallstones have affected humans, and cholecystectomy
remains the best treatment for symptomatic gallstone disease. Among
elective procedures, laparoscopic cholecystectomy is preferred due to
its effectiveness and feasibility. Compared to open surgery, it offers
benefits such as faster recovery, less pain, shorter hospital stays, and a
quicker return to daily activities.

This study evaluated the use of intracorporeal knotting with Vicryl
No. 1 sutures for cystic duct occlusion. The knot was tied in two
locations—one near the common bile duct and the other close to the
gallbladder. The gallbladder was then dissected and removed. In most

cases, stones were extracted in an endo-bag, while a few patients
required drain placement.

For patients with obstructive jaundice, additional ligation of the cystic
duct was necessary before suturing, reducing the risk of bile duct
injury. Literature suggests that using a suture with an absorptive
property minimizes the risk of bile leakage.

The study found that most patients undergoing laparoscopic
cholecystectomy were between 30 and 49 years old, similar to findings
from previous research.

Regarding surgical time, intracorporeal knotting took an average of
67.33 minutes, compared to 61.89 minutes with clips. However, the
difference was not statistically significant. While clips save
intraoperative time, they carry risks such as slippage, which can lead to
bile leakage. Knotting, on the other hand, is a more secure option in
situations where clips may not be ideal.

One drawback of intracorporeal knotting is that it is not commonly
used, requiring specific skills and practice. Nonetheless, experience
has shown that with increased use, surgical time can be reduced.

CONCLUSION:

Intracorporeal knotting in laparoscopic cholecystectomy offers
advantages like reduced complications, with minimal increase in
surgical time.

REFERENCES

1. NidoniR, Vudachan T, Sasnur P, et al. Predicting difficult laparoscopic cholecystectomy
based on clinicoradiological assessment. J Clin Diagn Res 2015;9(12):PC09-PC12.

2. Stanisic V, Milicevic M, Kocev N, Stanisic B. A prospective cohort study for prediction
of difficult laparoscopic cholecystectomy. Ann Med Surg (Lond). 2020 Dec;60:728-
733.

3. Emmi SM, Suhas DS. A Clinical Comparative Study of Bipolar Electrocautery vs Clips
for Cystic Artery during Laparoscopic Cholecystectomy. World J Lap Surg
2022;15(1):74-76.

4. Bayram C, Valenti L, Miller G. Gallbladder disease. Aust Fam Physician. 2013
Jul;42(7):443.

5. Wang BJ, Kim JH, Yu HC, Rodriguez-Vazquez JF, Murakami G, Cho BH. Fetal
intrahepatic gallbladder and topographical anatomy of the liver hilar region and
hepatocystic triangle. Clinical Anatomy (New York, NY). 2012;25(5):619-627.

6. Shabanzadeh DM. Incidence of gallstone disease and complications. Curr Opin
Gastroenterol. 2018 Mar;34(2):81-89

7. Mayhew PD, Singh A, Kanai H. Laparoscopic cholecystectomy. Small animal
laparoscopy and thoracoscopy. 2022 Mar 1:186-98.

8. Singh K, Bhatia A, Singh DP. Extra corporeal knotting with silk versus liga clips for
ligating cystic duct in laparoscopic cholecystectomy: a comparative study. Int J Sci Res
2017;6(8)

9. BaliS, Singal R. Laparoscopic suturing versus clip application in cholecystectomy: tips
and strategies for improving efficiency and safety. Acta Gastroenterol Latinoam
2018;48(1):35-40.

10. Kawahara H, Watanabe K, Tomoda M, Enomoto H, Akiba T, Yanaga K. Single-incision
clipless laparoscopic total colectomy. Hepatogastroenterology. 2014 Mar-
Apr;61(130):453-5.

11.  Seifalyazal ME, Mohamed SS, Elnabil-Mortada A. Evaluation of Clipless Laparoscopic
Cholecystectomy with the Aid of Extracorporeal Mishra's Knot. Ain Shams Journal of
Surgery. 2023 Apr 1;16(2):138-43.

12.  Sangwan MK, Vijayata S, Mohinder GK, et al. Triple ligation technique of clipless
laparoscopic cholecystectomy: a spanner especially for complicated cholecystitis.
IJAM 2017;4(5):1358-1363.

13.  Kandil T, EI 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;14:323-328.

14.  FengJW, Yang XH, Liu CW, Wu BQ, Sun DL, Chen XM, Jiang Y, Qu Z. Comparison of
Laparoscopic and Open Approach in Treating Gallbladder Cancer. J Surg Res. 2019
Feb;234:269-276.

15.  Singh, K., Bhatia, A., & Singh, D. P. (2017). Extra corporeal knotting with silk versus
liga clips for ligating cystic duct in laparoscopic cholecystectomy: A comparative study.
International Journal of Scientific Research, 6(8), 94.

I International Journal of Scientific Research |—| 45 |



