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ABSTRACT 

BACKGROUND 

Laparoscopic cholecystectomy (LC) has become the gold standard treatment for symptomatic gall stone disease. Post 

cholecystectomy bile leak occurs mostly because of extra-hepatic bile duct injuries. It is a rare but potentially disastrous 

complication associated with significant morbidity and mortality, increase in healthcare expenses, and also is the commonest 

reason for medical litigation in gastrointestinal surgery. We wanted to compare the overall operative time of suture ligation with 

that of LIGACLIPs. 

 

METHODS 

A retrospective analysis of records of all patients who underwent cholecystectomy from January 2016 to December 2016 at 

Krishna Institute of Medical Sciences, was conducted in July 2018. KIMS is a referral tertiary level teaching hospital in Karad, 

Maharashtra. 

 

RESULTS 

The mean operative time in group A was 30-50 minutes and in group B it was 30-40 minutes (p= 0.015). The time required for 

suture ligation was 6.5±1.3 min and for LIGACLIPs it was only 4±1.1 min thus decreasing the overall operative time of the 

procedure (p > 0.001) which was significant. 

 

CONCLUSIONS 

We observed that silk suture is safe, cost effective but it required training as compared to clip application. But for clip application, 

clip applicator is required, which is costly. 
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BACKGROUND 

Laparoscopic cholecystectomy (LC) has become the gold 

standard treatment for symptomatic gall stone disease. Post 

cholecystectomy bile leak occurs mostly because of extra-

hepatic bile duct injuries. It is a rare but potentially disastrous 

complication associated with significant morbidity and 

mortality, increase in healthcare expenses, and also is the 

commonest reason for medical litigation in gastrointestinal 

surgery.1 

However, the incidence rate of bile duct injury (BDI) has 

risen from 0.06% to 0.3%. Open cholecystectomy has risen 

from 0.5% to 1.4% when gallbladder removal is performed 

laparoscopically.2-12 In initial studies on the removal of 

laparoscopic gallbladder, complications such as bleeding, 

wound infection, respiratory insufficiency, trocar injury to the 

intra-abdominal viscera, major vascular injury, and bile 

leaking accounted for reported morbidity rate ranging from 

1.0% to 8.0%.2-8  

Despite the completion of the learning curve and the 

recognition of preventive manoeuvres to avoid ductal injury 

during laparoscopic cholecystectomy, the incidence rate of 

BDI remains unchanged. 13 In addition, injuries of the bile duct 
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system after laparoscopic cholecystectomy are more complex 

than that after an open approach, causing significant 

morbidity and even death. Associated vascular lesions, 

particularly injuries to the right hepatic artery or longitudinal 

strictures of the common bile duct due to failed repair 

attempts, are not uncommon. 

The laparoscopic surgery requires adequate methods for 

securing haemostasis and closure of tubular structure such 

cystic duct stump during laparoscopic cholecystectomy. 

During laparoscopic cholecystectomy, it is necessary to 

occlude cystic duct permanently in order to prevent bile flow 

into the peritoneal cavity. Traditionally this has been through 

the application of non-absorbable titanium metal clips. 

Disadvantages are interference with imaging techniques such 

as MRI and CT scan. 

Suturing have been suggested as alternatives. Recently 

ultrasonic dissectors have been used to occlude the cystic 

duct. Concerns about the use of these alternatives include 

slipping of suture and concerns about their efficacy in the 

prevention of bile leak from the cystic duct stump. 

Disadvantages are operating time is also longer when 

suturing were used for occlusion of cystic duct. 

 

METHODS 

A retrospective analysis of records of all patients who 

underwent cholecystectomy from January 2016 to December 

2016 at Krishna instate of medical science was conducted in 

July 2018. KIMS is a referral tertiary level teaching hospital in 

Karad, Maharashtra. The hospital accepts referrals and 

walking emergency conditions from everywhere. Operation 

Theatre log book and individual. With the help of hospital 
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records, Patients in whom cystic pedicle was ligated using 

suture were assigned group A (60 cases), and the one in 

whom LIGACLIPs were used were named under group B (60 

cases). Records of all the known and operated cases of 

chronic cholecystitis with cholelithiasis were included in the 

present study. 

Patients complicated with perforated gallbladder, 

empyema gallbladder, common bile duct stones, acute 

abdomen, bleeding disorders, pregnancy and those patients 

not fit for surgery were excluded. 

 

RESULTS 

Hospital record of total number of 120 patients operated for 

cholecystectomy were selected in the present study. Patients 

in whom cystic pedicle was ligated using suture were 

assigned group A (60 cases), and the one in whom LIGACLIPs 

were used were named under group B (60 cases). In group A, 

there were 24 males and 36 females, whereas in group B 

there were 23 males and 37 females. Both groups had 

cholelithiasis and acute attack was excluded using history, 

clinical examination and pre-operative imaging. Patients in 

whom cystic pedicle was ligated using suture were assigned 

group A, and the one in whom LIGACLIPs were used were 

named under group B. The mean operative time in group A 

was 30-50 minutes and in group B it was 30-40 minutes (p = 

0.015). The time required for suture ligation was 6.5±1.3 min 

and for LIGACLIPs it was only 4±1.1 min thus decreasing the 

overall operative time of the procedure (p > 0.001) which was 

significant. Drain was removed when the volume decreased to 

< 20 ml/24 hours and colour of the discharge becomes light 

serous. Only in three cases there was bile in the discharge 

which remains only for four days. The mean operative time 

less in whom cystic artery and duct was closed with titanium 

clips as compared to the silk ligature which was significant. 

There were no major differences seen in both groups in terms 

of inpatient stay, post-operative complications and safety of 

the procedure (Table 1 and 2). Hospital stay in both groups 

was same i.e. 2 to 3 days. Ryle’s tube was removed in evening 

on same day of surgery. On next day patient was allowed 

orally sips of water and by evening full diet and planned for 

discharge on 2nd day of surgery. In four cases hospital stay 

was three to four days. The ligation with suture needs more 

expertise than the clip application. Silk has the more 

advantageous over the clip, as it will be cost-effective, 

economical and available freely especially in rural area. So, 

the surgeon should be well versed with both methods. All 

patients observed post-operatively for any fever, wound 

infection, haemorrhage, any intra-abdominal collection and 

the length of stay in hospital. There were no major 

complications seen in both groups. Patients were followed for 

two weeks and would be inquired about fever, vomiting, scar 

pain or any collection inside the abdomen. We compared the 

results of both studies in view of efficacy, safety, 

complications, cost-effectiveness and hospital stay. In both 

studies there were no complications seen except for the little 

prolonged timing in group A as compared to other group. 

 

 

 

 

Pre-Operative Parameters Group A Group B 
Number of cases 60 60 

Male/Female 24/36 23/37 
Indications of gall stones 60 60 

Pre-op USG 60 60 

Table 1. Pre-operative Parameters 

 

Intraoperative Parameters and 
Post-Operative Data 

Group A Group B 

Operative time (range) in minutes 30-50 30-40 
Operative time (mean±SD) in 

minutes 
40±9.8 35±10.3 

Closure time for cystic duct and 
artery (mean±SD) in minutes 

6.5±1.3 4±1.1 

Drainage in ml 45 ml 40 ml 
Hospital stay in days 2 2 

Complications 0 0 

Table 2. Intraoperative Parameters and Post-Operative 
Data 

 

DISCUSSION 

Surgery performed under general anaesthesia and patient 

kept in the supine position with 30-degree head up and right 

lateral side elevated. The surgeon and the camera assistant 

stood on the left side of the patient. In both groups 4 ports 

were used, 10 mm for infraumbilical, epigastrium and 5 mm 

port for other two ports. After dissecting Calot’s triangle, a 

proper exposure of cystic artery and cystic duct was made. 

Cystic duct (CD) exposed distally up to gallbladder and 

proximally up to the common bile duct. In group A, CD and 

artery was ligated with non-absorbable suture silk no-2-0 

intracorporeally in a surgeon’s knot configuration, whereas in 

group B, titanium LIGACLIPs of sizes large and medium were 

applied for CD and artery respectively. In both groups, CD and 

artery closed separately. We also emphasize on the technique 

used for closure of the cystic duct with clip, two clips applied 

on the proximal part of the CD and one clip used on distal 

side. If space is less or CD is shorter, in these cases we applied 

clip obliquely away from the common bile duct. In group A, 

silk was tie applied and assured that it should not be loose to 

prevent any leakage. Another advantage of silk is that, it can 

be tied close to the common bile duct (CBD). Drain will be 

kept in all the patients in sub hepatic area. 

LC has a high degree of safety, but it is important to 

remember that it is a major operation and should never be 

undertaken lightly. Literatures suggest that, the incidence of 

biliary injury is roughly two per 1, 000 open operations for 

gall stones (Bismuth, 1982). Bile duct injuries have been 

highlighted with the introduction of LC (Pleass and Garden, 

1998). The incidence of bile duct injuries associated with LC 

is higher than that associated with OC, but should decrease 

with the surgeon’s experience. Unfortunately, many 

iatrogenic injuries go unrecognized until they cause 

complications from delayed stricture formation. (Sachdeva             

et al, 2000). 

In recognition of this, Bismuth (1982) has developed a 

classification of benign bile duct strictures based on the 

anatomic pattern of involvement. Bismuth classified benign 

bile duct strictures or injuries into 5 types. He classified them 

as; type 1: hepatic duct stump >2 cm, type 2: hepatic duct 

stump. The use of the Bismuth classification appears to be an 

accurate and practical method for the grading of 
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postoperative bile duct lesions with cholangiography 

(Chartrand-Lefebvre et al 1994) 

Risk factors in postoperative bile duct injuries are 

Fibrosis in the triangle of Calot, acute cholecystitis, obesity, 

local haemorrhage, variant anatomy, and fat in the porta 

hepatis were identified as risk factors for bile duct injuries 

(Asbun et al, 1993). Moossa et al (1990), just before the 

widespread use of LC, reported similar risk factors as well as 

inadequate length of incisions (Especially in obese patients) 

and failure to obtain intra-operative cholangiography. 

Variations in vascular supply also present potentially 

dangerous situations, not only from the risk of inadvertently 

dividing the hepatic arterial supply but also from increasing 

the likelihood of haemorrhage and obscuring of the operative 

field (Martin and Rossi, 1994). 

Bile leak may be classified into a minor leak with low 

output drainage (<300 ml of bile/24 hours) or leaks due to 

major bile duct injury with high output drainage (>300 ml/24 

hours). Cholecystectomy is the commonest cause of bile leak; 

it may also be a complication of any bilioenteric anastomosis, 

percutaneous interventions, abdominal trauma or liver 

resections. A leak from the cystic duct stump may occur from 

clip failure due to necrosis of the stump secondary to thermal 

injury/pressure necrosis or when clips are used in situations 

where ties are appropriate (Acute cholecystitis) and in a 

significant majority from distal bile duct obstruction caused 

by a retained stone and resultant blow out of the cystic stump. 

 

CONCLUSIONS 

In our study, the mean operative time in group A was 30-50 

minutes and in group B it was 30-40 minutes (p= 0.015). The 

time required for suture ligation was 6.5±1.3 min and for 

LIGACLIPs it was only 4±1.1 min thus decreasing the overall 

operative time of the procedure (p < 0.001). We observed that 

silk suture is safe, cost effective but it required training as 

compared to clip application. But for clip application clip 

applicator is required which is costly. There may be chances 

of slippage of clips or it may cause stricture formation if it 

involved the wall of the CBD, though in our study, we have not 

encountered such complications.  
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