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ABSTRACT 

Background: In laparoscopic cholecystectomy (LC), application of clips is the standard method for controlling the cys-
tic duct and artery. However, this is not without problems. We propose a modified technique for management of cystic 
duct and artery in LC. Methods: Since 2007, 328 patients presented with symptomatic gallstones were included. In 
those patients, the cystic artery was divided by monopolar cautery and the cystic duct was ligated intracorporeally using 
nonabsorbable suture. Results: Three patients (0.9%) have bleeding from cauterized cystic artery; bleeding was con-
trolled by diathermy in two of them and application of metal clip was necessary in the remaining patient. Cystic duct 
leak was detected in only one patient (0.3%), and it was managed by percutaneous drainage. At follow up we did not 
encounter abnormalities suggestive of bile duct stricture. Conclusion: The proposed modification of LC is feasible, 
practical, safe and economic as well. It is associated with reduced risk of postoperative morbidity. 
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1. Introduction 

There is no doubt that laparoscopic cholecystectomy (LC) 
has become the gold standard for the management of 
symptomatic gallstones disease [1,2]. Simple metal clips 
have been used by most surgeons to close the cystic duct 
and artery [3-12]. However, application of clips is asso- 
ciated with some problems. These include dislodgement 
of the clip or bile duct necrosis resulting in postoperative 
cystic duct leak [3,4,7,11,12]. Another clip-related prob- 
lem was reported at long term follow up, which is late 
postcholecystectomy clip migration. This was reported to 
result in the biliary stone formation [13], duodenal ulcer 
[14,15] and even clip embolism [16].  

Alternative techniques have included the use of lock- 
ing absorbable clips, [17,18] and the Harmonic Scalpel 
[19,20]. These are, however, more expensive, not readily 
available and used infrequently [5]. We describe a novel 
technique for dealing with cystic duct and artery during 
LC. 

2. Operative Technique 

Four ports are used. Calot’s triangle is exposed and the 
peritoneal covering is scored posteriorly and anteriorly to 
visualize the cystic duct and artery. After obtaining the 
critical view of safety (Figure 1), the cystic artery is 
dealt with before cystic duct to avoid avulsion injury of 
the artery.  

An Endo-Dissector is applied to the dissected cystic 

artery on the wall of gallbladder (Figure 2) and the ar- 
tery is cauterized at two levels using monopolar diather- 
my at low-power setting. Then the cystic artery is di- 
vided by L-shaped hook diathermy (Figure 3).  

After dividing the cystic artery, the base of gallbladder 
is freed from liver attachment to obtain a sufficient 
length of cystic duct and a good window behind it. A 15- 
cm long thread of 2/0 silk suture (measured between the 
tip of the middle finger and the wrist) is introduced into 
the abdomen using a needle holder through the 10-mm 
epigastric port. The tip of the thread is carried down to 
the window behind the cystic duct (Figure 4). The thread 
is picked up from behind the cystic duct by an Endo- 
dissector (or another needle holder) in the left hand. The 
cystic duct is ligated intracorporeally in a surgeon’s knot 
configuration as described by Nathanson and colleagues 
[9] (Figure 5). The ends of the thread are cut with an 
Endo-Scissors. The distal end of the cystic duct, near to 
the Hartman’s pouch, is occluded by the ligature in a 
similar way with a remaining thread and the duct is cut in 
between the two ties (Figure 6). The second tie is impor- 
tant to prevent spillage of gallbladder contents, and at the 
same time to leave the left hand instrument free thus fa-
cilitating dissection of gallbladder from liver bed. The 
cystic duct is cut between the two ligatures (Figure 7) 
and cholecystectomy is completed in the usual manner. 

The ethics board of our hospital approved the perfor- 
mance of the study and an informed consent was ob- 
tained from all included patients. 
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Figure 1. Critical view of safety with exposure of both cystic 
duct and artery. 

 

 
Figure 2. Application of Endo-Dissector to the dissected 
cystic artery close to gallbladder wall. 

 

 
Figure 3. Division of cauterized cystic artery by L-shaped 
hook. 
 
3. Results 

Since Feb 2007, 328 cases of LC have been included in 
this study. There were no deaths or major bile duct inju-
ries in either group. Intraoperative bleeding from cauter-
ized cystic artery was detected in three patients (0.9%). 

 
Figure 4. Passing the thread through the window behind the 
dissected cystic duct. 

 

 
Figure 5. Intracorporeal tie of the cystic duct towards CBD 
side. 

 

 
Figure 6. Second tie of the cystic duct toward the gallblad-
der side. 
 
It was successfully controlled by diathermy in two of 
them. Application of clip was needed to control of bleed- 
ing in the remaining patient. No postoperative bleeding 
was reported. Cystic duct leak was diagnosed in only one  
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Figure 7. Cutting the cystic duct between the two ties. 

 
patient (0.3%). It was managed by percutaneous tube 
drainage and broad spectrum antibiotics without the need 
for further endoscopic or surgical management. 

4. Discussion 

Simple metal clips have been used by most surgeons to 
close the cystic duct since Muhe reported the first suc- 
cessful LC in 1985 [3,12] However, the use of simple 
metal clips has many disadvantages. Postoperative cystic 
duct leaks occur in up to 2% of cases [3,4,7,11,12]. Cys- 
tic duct leak is a potentially serious complication causing 
biloma formation or biliary peritonitis. Cystic duct leak- 
age can occur for the following variety of reasons: in- 
adequate closure of the duct due to mismatch of the clip 
arms, necrosis of the duct at the site of clipping, or slip- 
page of the clips off the end of the duct [6]. Furthermore, 
in the process of application, the metallic clips can fall 
from the applicator [21-23]. There are other disadvan- 
tages to using metal clips. There is a significant inflam- 
matory reaction to metallic clips [24], and there are arti- 
facts in subsequent computed tomography (CT) or mag- 
netic resonance imaging (MRI) scans [22,23,25]. Metal- 
lic clips also can migrate. Cetta et al. [26] reported that 
clip migration occurred in 18 of 71 patients over the 
course of 1 year. Clips migrated from their initial site to 
either the peritoneal cavity or the common bile duct, 
serving as a potential nidus for gallstone formation [27]. 
Locking absorbable clips were used instead of simple 
clips to close the cystic duct [5,17], but these clips are 
expensive. Recently, Harmonic Scalpel was proposed as 
an alternative technique for cystic duct closure [19,20]. 
However, it is also expensive and not readily available 
and therefore used infrequently [5,24,25].  

We had found many advantages to the simple ligation 
of the cystic duct. It is feasible and practical since the 
only required advanced skill is the ability to make intra- 
corporeal knotting. This is a simple maneuver that could 
be learnt easily. Moreover, we found that intracorporeal 

knotting technique should be mastered by surgeons will- 
ing to perform more advanced and complex laparoscopic 
procedures. Additionally, this technique avoids the in- 
trinsic disadvantages of the use of clips. Beyond doubt 
simple ties are always available and very economic. 

We did not record bile duct injuries due to spread of 
monopolar diathermy current while dividing the cystic 
artery. We think that absence of this complication in our 
study patients is due to cauterizing the artery on the wall 
of the gallbladder far away from hilar structures after 
adequate arterial dissection.  

It is to be noted that  some prerequisites should be 
fulfilled to obtain the best outcome when adopting this 
technique; 1) the cystic artery should be controlled prior 
to cystic duct ligation to avoid the possibility of torn ar- 
tery during maneuvers needed for duct ligation; 2) the 
cystic artery should be dissected up to the gallbladder 
wall sufficiently away from the hilar structures to mini- 
mize the risk of diathermy current spread; and 3) the dis-
tal end of cystic duct should be ligated also to avoid 
spillage of gallbladder contents that may add to infective 
complications, and also to allow the use of the left hand 
instrument for dissection of gallbladder from liver. 

We can conclude that the proposed modification of LC 
is feasible, practical, safe and more economic as well. 
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