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Abstract 
Objective: To investigate the feasibility, safety and the clinical value of primary suture following 
3-port laparoscopic common bile duct exploration (LCBDE). Methods: From January 2012 to Sep- 
tember 2014, 176 patients suffered from choledocholithiasis were treated with primary suture 
following 3-port LCBDE and the clinical data were retrospectively analyzed. Results: All cases were 
operated successfully and none was converted to open surgery. The duration of operation was 
92.2 ± 18.8 min and the length of postoperative hospital stay was 4.4 ± 3.7 d. Postoperative bile 
leakage occurred in 2 cases and these patients recovered by simple drainage for 3 to 7 days 
without re-operation. All patients recovered smoothly without any serious complications. Conclu-
sions: Primary suture following 3-port LCBDE is safe, effective and mini-invasive, which is worthy 
of further clinical application. 
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1. Introduction 
Laparoscopic cholecystectomy (LC) has become the standard method for cholecystectomy, but laparoscopic 
surgery is not the gold standard for common bile duct stones. With the development of techniques and im-
provement of instruments, 4-port laparoscopic common bile duct exploration (LCBDE) has been used to treat 
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choledocholithiasis for many years in clinical practice [1]-[4]. The purpose of this study was to investigate the 
feasibility, safety and the clinical value of primary suture following 3-port laparoscopic common bile duct ex-
ploration (LCBDE). 

2. Methods 
2.1. General Data 
From January 2012 to September 2014, of the 176 patients with choledocholithiasis who responded to the sur-
vey, 67 (38.1%) were male and 109 (61.9%) female, with an average age of 64 years (range, 22 - 91 years). Pre- 
operative common bile duct stones and/or dilation were diagnosed by B-type ultrasound, CT, magnetic reson-
ance cholangiopancreatography (MRCP) or endoscopic resonance cholangiopancreatography (ERCP). And the 
mean diameter of common bile duct was 1.2 cm (range, 0.8 - 2.3 cm) (Table 1). 

2.2. Surgical Protocols 
All procedures were performed by one single surgical team. After general endotracheal anesthesia was adminis-
tered, the operation was carried out using the three-port technique: the first port was a 10-mm supraumbilical 
camera port with 12 mmHg CO2 insufflation and the other two ports (10-mm subxiphisternum and 5-mm right 
upper quadrant) were inserted under direct 30˚ video-laparoscope (Storz, German) vision. 

The operation with the patient positioned supine was started with dissection of Calot’s triangle and clipping 
and division of the cystic artery. Routine trans-cystic intro-operative cholangiography (IOC) was performed in 
all patients with 30% compound Diatrzoatc Meglumlne to help us confirm the anatomy of bile duct and the 
number/location of stones in common bile duct (CBD) (Figure 1). 

 
Table 1. Clinical details of patients with choledocholithiasis.                                                      

 Cases (%) 
Total no. 176 

Age range (yr) 22 - 91 
Male patients 67 (38.1%) 

Female patients 109 (61.9%) 
Abnormal LFTa 104 (59.1%) 

Jaundice 48 (27.3%) 
Acute cholecystitis 57 (32.4%) 

Pancreatitis 18 (10.2 %) 
Preoperative ERCP + EST 15 (8.5%) 

a: Liver function test. 
 

 
Figure 1. (A): The Calot’s triangle was dissected and anterior wall of cystic duct was pre-coagulated to prevent bleeding; 
(BC): Trans-cystic intro-operative cholangiography (IOC) was performed with 30% compound Diatrzoatc Meglumlne.        
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A laparoscopic cholecystectomy was performed in the standard anterograde fashion. A carbasus was inserted 
into foramen of Winslow to keep from stones sliding into the lesser omental sac. In cases of cystic duct was di-
lated sufficiently to allow CBD exploration, a longitudinal incision was made to CBD and the choledochoscope 
could get through. Sometimes washing of CBD by the suction with a soft pipe was another supplementary way 
to remove the stones. Once stones were retrieved, the incision was sutured and the cystic duct was ligated with a 
Hem-o-lok (Tyco, USA). When the CBD was approached directly, a longitudinal supraduodenal CBD wall was 
pre-coagulated to prevent bleeding and then a incision according to the stone was made using a microscissors. 
CBD stones were entirely retrieved using a wire basket in all patients and the basket should be passed through 
distal CBD into duodenum to prevent the retained stones incarcerated in oddi sphincter muscle. No evidence 
was found of intra-/extra-hepatic bile duct stones or obstruction (Figure 2) and the incision of CBD was closed 
with 4-0 vicryl sutures (Johnson & Johnson, USA). To avoid short-/long-term stenosis of CBD, the suture of 
both CBD margins can not be too much. The fixed location of trocar and angle of suture needle, especially 
three-port LCBDE without help of assistant made the sutures more difficult to do. It was of great importance to 
exposure hepatic hilum or cystic duct with left hand and the incision of CBD was drawn by suture needle one by 
one for purpose of successful suture. A cavernous suction drainage was placed beside the incision of CBD in all 
patients after removal of gallbladder and stones (Figure 3). 
 

 
Figure 2. (A): Washing of CBD by the suction with a soft pipe was an efficient way to remove the 
stones; (BC): CBD stone was retrieved using a wire basket; (D): No evidence was found of intra-/ex- 
tra-hepatic bile duct stones or obstruction.                                                     

 

 
Figure 3. (AB): The incision of CBD was closed with 4-0 vicryl sutures; (C): A cavernous suction 
drainage was placed beside the incision of CBD after removal of gallbladder and stones; (D): The pic-
ture of the three incisions and the drainage tube from 5-mm Trocar in right upper quadrant.           
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2.3. Follow-Up 
All patients were routinely followed up 12 months after discharge. B-ultrasonic examination and LFTs were 
used in every patients. 

3. Results 
All cases were operated successfully without converting to open surgery. The rate of intra-operative CBD stones 
removel was 100%. The duration of operation was 92.2 ± 18.8 min and the mean time of choledochoscopy was 
9.4 (4 - 19) min. The patients were allowed to drink water 12 h after operation and the length of postoperative 
hospital stay was 4.4 ± 3.7 d. The drainage was removed 3 d postoperatively only if bile leakage happened. 2 
cases occurred bile leakage and recovered by simple drainage for another 3 to 7 days without re-operation. The 
median follow-up was 12 months and all patients recovered smoothly without any serious complications. 

4. Discussion 
The presence of common bile duct stones (CBDS) significantly increases the morbidity, mortality, and cost of 
patients with gallstones. The potential complications of choledocholithiasis, cholangitis, and pancreatitis could 
be life-threatening [5] [6]. 

Surgery is still the main method to treat choledocholithiasis associated with cholelithiasis. Conventional open 
cholecystectomy and CBDE is confirmed as a safe modus operandi, but it has more trauma and longer hospital 
stay compared with laparoscopic surgery. Endoscopic sphincterotomy (ES) was an approach and it was first de-
scribed in 1974. Today, ES for choledocholithiasis remains the most difficult and dangerous procedure routinely 
performed by endoscopists. The application of ES to CBD stones was advocated for patients with cholangitis, 
acute biliary pancreatitis, and for elderly high-risk patients [7] [8]. It is reported that the ductal stone clearance 
rate is 89% - 91.7% and complication rate is 8.8% - 12.3% [9] [10]. 

Although intra-operative ES was performed by experienced gastroenterologists, it still resulted in procedure- 
related complications that could be life-threatening [11]-[14]. Most LCBDEs in this series were performed via 
the cystic duct because of the stone characteristics and ductal anatomy. Trans-cystic route was another choice 
for Laparoscopic CBDE, which was limited by anatomy of cystic duct, the number/size and location of CBD 
stone, shortcoming of choledochoscopy and so on. All of above resulted in the low success rate and more com-
plications [15]. 

On the contrary, LCBDE combined with lithotomy through cholangioscopy has many advantages as follows: 
1) patients suffered from common bile duct stones secondary to gallbladder stones can be treated by one surgery 
(LC + LCBDE) successfully; 2) residuary stones in intra-/extra-hepatic bile duct can be removed via T-tube si-
nus tract without another hospitalization; 3) postoperative cholangiography is facilitated through T-tube; 4) less 
trauma, faster postoperative recovery with few complications. LCBDE can meet with the same efficacy as con-
ventional open surgery and it has become the main method to treat choledocholith associated with cholecystoli-
thiasis. Intraoperative utilization of cholangioscopy is an effective approach to keep from residual stones of in-
tra-/extra-hepatic bile duct. In principle, the CBD stones should be identified and removed during the surgery, 
instead of post-operation. 

Traditionally T-tube drainage was followed by common bile duct exploration whether open surgery or lapa-
roscopic surgery. With the development of laparoscopic instruments and stitches, primary closure was applied to 
clinic practice successfully [16]. In comparison to primary suture, the postoperative rehabilitation of patients 
with T-tube drainage was slower because of water-electrolyte disorder and poor digestion. Meanwhile, patients 
with T-tube and extubation might meet with a series of complications such as biliary fistula, bile peritonitis, in-
testinal fistula, biliary tract infection, infection around T-tube, slippage/breakage of T-tube, inflammatory hy- 
perplasia/stenosis of CBD, etc. [3] [17]-[19]. Currently, most LCBDE is performed through 4-port method. We 
try to put 3-port method into practice based on more than 100 cases’ experience of 4-port LCBDE. 

In our opinion, the following tips must be keep in mind: 1) make the best use of the use of body position (the 
first high-pin low with left 15˚ - 30˚ tilt position) to expose operating field; 2) LC is performed first to reduce the 
impact of gallbladder; 3) the anterior wall of the CBD was pre-coagulated to prevent bleeding and a carbasus 
was inserted into foramen of Winslow to keep from stones sliding into the lesser omental sac; 4) Choledochos-
cope is inserted from 12-mm subxiphisternal trocar to keep from damage of choledochoscope and the trocar can 
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be selected a longer one if necessary; 5) no residual stones are confirmed and CBD is closed with 4-0 vicryl su-
tures; 6) suture of both CBD margins can not be too much to avoid postoperative stenosis; 7) exposure of hepat-
ic hilum or cystic duct with left hand and the incision of CBD is drawn by suture needle one by one for purpose 
of successful suture; 8) a cavernous suction drainage must be placed beside the incision of CBD routinely. 

In our study, all patients were performed successfully. Two cases occurred postoperative bile leakage with 10 - 
30 ml per day. Anisodamine (654-2) was used to relieve the sphincter of Oddi spasm and patients recovered 
with 3 - 7 d drainage without re-operation. Pinhole biliary leakage is in consideration. 

We believe that primary suture following LCBDE is not suitable for all patients suffered from CBD stones. 
The indications are as follows: 1) CBD stones secondary to gallbladder stones without intrahepatic bile duct 
stones; 2) no residual stones were confirmed in intra-/extra-hepatic bile duct by intraoperative choledochoscope; 
3) the function of oddi sphincter was well and no evident edema or neoplasma occurred in the distal CBD; 4) the 
diameter of CBD was more than 8 mm in order to avoid postoperative bile duct stricture [20] [21]. The follow-
ings are considered as contraindication for primary closure: 1) extrahepatic bile duct multiple stones were not 
removed completely; 2) the diameter of CBD was less than 8 mm; 3) acute suppurative cholangitis with CBD 
wall severe edema; 4) stenosis or obstruction existed in the distal CBD; 5) server Mirizzi syndrome [22]. 

As a selective surgical approach, primary suture following three-port laparoscopic common bile duct explora-
tion can be applied to the patients suffered from CBD stones and the indications and contraindications should be 
strictly followed. 
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