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Abstract 

Background: The concomitant laparoscopic 

Common Bile Duct exploration with 

clearance(LCBDE) of CBD stones during 

cholecystectomy has demonstrated many advantages 

when compared with other surgical techniques. We 

study the outcomes of primary CBD closure over 

endobiliary stent in patients who underwent 

laparoscopic CBD exploration for CBD stones.  

Patients and method: we studied retrospectively a 

series of 38 patients with majority of them being 

females (26), who underwent LCBDE for CBD stones 

from May 2009 till June 2017 in our Hospital. 

Results: No mortality was reported in our study. The 

CBD clearance rate with laparoscopy was around 89 

% in this study with short hospital stay and fewer 

complications. Patients with residual CBD stones 

were later removed Endoscopically in the 

postoperative period without any difficulty or 

increasing the morbidity.  

Conclusion: Indeed, laparoscopic CBD exploration 

is a feasible, effective and safe method. With 

anterograde stenting during this procedure the 

morbidity associated with T-Tube is avoided with the 

same benefit of Biliary Decompression. It should be 

given preference against T-tube. 

Keywords - Endobiliary stent, choledocholithiasis,  

choledochotomy, common bile duct, endoscopic 

retrograde cholangiopancreatography, nephroscope.  

I.     INTRODUCTION 

Prior to the introduction of laparoscopic 

cholecystectomy, choledocholithiasis was 

documented in approximately 9-16% of those 

patients who presented for open cholecystectomy.[1, 

2] The incidence of common bile duct (CBD) stones 

remains around 10% today.[3]
 The incidence 

increases with age to over 80% in those who are over 

90 years of age.[4] Definitive treatment of these 

patients includes cholecystectomy and clearance of 

the ductal system. In 1890, nearly eight years after 

Langenbuch performed the first “open” 

cholecystectomy, Courvoisier showed that the CBD 

could be cleared at the time of 

cholecystectomy.[5] Around one hundred years later, 

laparoscopic cholecystectomy (LC) became the 

standard of care for treatment of symptomatic 

gallbladder disease. Surgical techniques have 

advanced tremendously in the past decade, however, 

the management of concomitant gallbladder and 

common bile duct (CBD) stones still remains 

controversial and a matter of debate. 

The concomitant laparoscopic CBD 

exploration with clearance of CBD stones during 

cholecystectomy has demonstrated many advantages 

when compared with other surgical techniques.[6] 

Laparoscopic CBD exploration has been found to be 

successful in 70% to greater than 90% of patients 

having CBD stones.[7] Laparoscopic CBD 

exploration, however, requires fine laparoscopic 

surgical skills with the availability of proper 

equipment and facilities. The laparoscopic clearance 

of CBD stones can be achieved via two approaches, 

i.e., transcystic and choledochotomy. Both of these 

methods are useful and have precise indications. 

Further, in cases where patients need biliary 

decompression after stone clearance, a T‑ tube or a 

stent can be placed. It should be noted that a T‑ tube 

placed via a choledochotomy has been associated 

with higher morbidity rates. [8] In this regard, 

placement of a stent via cystic duct (transcystic) or 

choledochotomy has been found to be a safe and 

valuable alternative to avoid T‑ tube related 

complications. [9] 

II.     PATIENTS AND METHODS 

We present our experience of a retrospective 

case series conducted in our institution analysing the 

outcomes of primary CBD closure over endobiliary 

stent in patients who underwent laparoscopic CBD 

exploration for CBD stones by a single surgical team. 

All laparoscopic CBD explorations were done via 

choledochotomy. All patients underwent laparoscopic 

cholecystectomy in the same sitting. This study was 

conducted during May 2009 and june 2017. 

 

The series included a total of 38 patients, of 

which 26 were females and 12 were males. The 

majority of patients belonged to the age group of 25–

75 years. All patients had confirmed 

choledocholithiasis by preoperative imaging studies. 

MRCP was done in a few selected patients due to 

financial constraints. Patients with cholangitis had 

undergone emergency ERCP first to decompress the 
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biliary system and relieve the hepatobiliary sepsis. 

Upon resolution of the infection, these patients were 

taken for laparoscopic cholecystectomy with 

laparoscopic CBDE if the initial ERCP had not 

cleared the stones or the conventional two-stage 

procedure. 

 

After proper preoperative evaluation and 

anesthetic clearance, patients were taken up for 

laparoscopic CBD exploration under general 

anaesthesia. With the patient in supine position, the 

American technique of laparoscopic cholecystectomy 

was used. A standard 4‑ port approach was used. On 

a few occasions, an additional 5 mm port was 

introduced midway between the right hypochondrial 

and infraumbilical ports so as to aid in the lavage and 

suction of CBD. A standard laparoscopic 

cholecystectomy was done in all cases. Titanium 

clips were used to clip the cystic artery and cystic 

duct after meticulous dissection of the Calot’s 

triangle. After placing the sentinel clip on the cystic 

duct, Gallbladder was not lifted off the bed so as to 

aid in traction during the procedure. Skeltonization of 

CBD was done up and below with careful dissection. 

Kocherization of duodenum was done up to the 

lateral border of inferior vena cava so as to straighten 

out the CBD whenever required. The position of 

CBD was confirmed by needle aspiration. A 

longitudinal incision of 1–1.5 cm or equal to the size 

of the largest stone was made on the CBD. Stay 

sutures were not given [Figures 1 and 2]. In most of 

the patients, the stones were extruded via the 

choledochotomy by gentle milking with instruments. 

Stones were also retrieved by Dormia basket [Figures 

3and 4]. An 8 mm Nephroscope introduced through 

the epigastric port was used to irrigate the CBD 

distally with normal saline so as to help in the 

extrusion of stones. In a few cases, the stones were 

retrieved with the help of curved Desjardines forceps, 

and introduced directly through the epigastric wound 

after removal of epigastric port. This was done to 

clear the distal CBD. 

In some cases, where the stone was 

impacted high up or far lower down, or the stone was 

large and impacted and could not be retrieved easily, 

a 4 mm rigid ureteroscope was introduced through 

the additional port midway between the right 

hypochondrial and infraumbical ports for distal 

stones and through the infraumbical port for upper 

stones. Stones were fragmented by means of contact 

lithotripsy using pneumatic lithotripter. CBD was 

cleared of remaining small segments by forceful 

saline lavage. Clearance of CBD was confirmed by 

directly visualizing the lumen of CBD with help of 8 

mm Nephroscope introduced through the epigastric 

port. For stent placement, a guide wire (0.035 inch in 

diameter) was passed through the side channel of 

Nephroscope, over which a 7 or 10 French biliary 

stent was guided into the CBD up to the duodenum 

across the papilla [Figure 5]. The choledochotomy 

was then closed by interrupted 3‑ 0 vicryl sutures 

with the intracorporeal knot-suturing technique 

[figure 6]. The gallbladder was now lifted off the 

liver bed and delivered via the epigastric port. An 

additional tube drain was put in the subhepatic 

region. Haemostasis was secured, pneumoperitoneum 

was deflated, and port sites were closed. 

 

 

Fig 1  Choledochotomy 

 

 

Fig 2 Choledochotomy 
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Fig 3 Removal of worm from CBD 

 

Fig 4  Removal of stone from CBD 

 

Fig 5: Endobiliary stent placing in CBD 

 

Fig 6: Closing CBD over endobiliary stent 

III. RESULTS 

A total of 38 patients, with age ranging from 

25 to 75 underwent laparoscopic CBDE for 

choledocholithiasis from May 2009 to june 2017.  

The majority of patients were female (68.42%) .Of 

all the 38 patients, 37 undergone LCBDE. We had to 

convert the laparoscopic procedure to conventional 

open CBD Exploration in 0ne patient due to severe 

adhesions present in the Calot’s triangle and the duct 

couldn’t be visualized properly. .  The most common 

presentation in these patients was right upper 

quadrant or epigastric pain (19 patients), followed by 

jaundice or icterus (12 patients) and 7 patients had a 

history of prior hospitalization due to acute pain in 

the abdomen for (acute cholecystitis, acute 

cholangitis, acute pancreatitis), for which they were 

managed conservatively. 8 patients among these were 

those who had undergone ERCP beforehand. Despite 

documented clearance of stone in these 2 patients, 

stones were still found in the CBD on imaging 

investigations. This illustrates the problem of 

continual passage of stones from the gallbladder in 

the interval between ERCP and the subsequent 

cholecystectomy. Rest of the five patients were 

referred from Gastroenterology in view of failed 

ERCP for one or another reason. 

The successful clearance of CBD was 

achieved in 34 patients (89.47%). Four patients 

(10.52%) who had residual disease were rendered 

free of the same by postoperative ERCP. The 

operative time ranges from 90-150 minutes with a 

mean of 110 minutes. After an initial 24 hours of 

NPO in the postoperative period, orals were started 

on the first operative day after the conformation of 

Bowel sounds clinically. The mean hospital stay was 

2-3 days. All the patients had an intra-abdominal 

drain and was removed as the patients started oral 

diet and the drain output was <30 ml/day. Thirty five 

(92.10%) patients had their tube drains removed on 

the 3rd or 4th postoperative day. Three (7.89%) 

patients who had persistent drainage of more than 50 

ml/day had their drain removed on the 7th 
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postoperative day.All the patients were followed 

weekly for the first two weeks in the postoperative 

period. All the stents were removed endoscopically at 

4 weeks. All the patients were then put on follow up 

every 3 monthly in the first year and yearly thereafter 

till 2017. 

Table 1 

Characteristic of the 32 patients who underwent 

LCBDE 

Median age(y) 55( range 27-75) 

Males  26(68.42%) 

females 12(31.57%) 

 

Table 2 

Presentation Patients (%) 

Pain upper abdomen 19(50%) 

Jaundice 12(31.57%) 

Others 7(18.42%) 

 

Table 3 

RESULTS  

parameters LCBDE with Stenting 

Mean operative time 90-150 minutes 

Mean hospital stay 2-3 days 

Mean time for 

abdominal tube removal 

2 days 

Conversion to open 1 

mortality none 

Patients satisfaction Good  

 

Table 4 

Complications  

Biliary leak None 

Localised Abscess None 

Transient cholangitis 6 

Mild pancreatitis 6 

Displacement None 

Port site infection none 

  

 

IV. DISCUSSION 

Earlierly it was the norm to do ERCP for 

patients diagonosed with CBD stones in the early 

laparoscopic era and was the preferred treatment for 

most sugeons. [10-12] However, this approach 

presented several disadvantages. Firstly, ES is 

successful in >90% of the patients but it is highly 

dependent on the availability of an experienced 

endoscopist to achieve such a high success rate. [13] 

Secondly, there are no selective criteria that can 

accurately predict the presence of CBD stone. [14] 

Taking into account all the positive predictors 

(history, clinical, biochemical, and sonography) for 

CBD stone, in most of the series reported in the 

literature, positive ERCP occurs in only up to 30-

35% of the cases. [15] On the other hand if we do 

routine IOC, we detect the stone in about 10% of 

cases and on selective IOC, CBD stones can be 

detected in about 25% of the cases. [16]  

Finally, the risk of potential complications 

of ERCP and ES should be considered. Although the 

complication rate is decreasing with increasing 

experience, pancreatitis continues to be a problem in 

most of the reported series, with an incidence of 

morbidity up to 7% and mortality of 0.2-2.3%. [17] 

The Sphincter of Oddi (SOD) provides a barrier that 

prevents duodeno-biliary reflux and this function is 

permanently lost after sphincterotomy. [18] ES 

increases duodenal reflux and a higher rate of 

bactibilia (60%) with the increasing rate of recurrent 

biliary stone formation. [19]  

With the improvement in the technology and 

expertise of laparoscopic surgery, LCBDE has 

become an effective, feasible method and has been 

found to have good results. [20,21] LCBDE has made it 

possible to avoid the disadvantages of both a 

two‑ staged procedure (preoperative ERCP plus 

laparoscopic cholecystectomy) and the open CBD 

exploration. With the advent of laparoscopic 

techniques and instrumentation, recent studies have 

demonstrated the advantages of laparoscopic CBD 

exploration as a single stage procedure, with results 

equivalent to those of ERCP with shorter hospital 

stay. [22] The risks of sphincterotomy (during ERCP), 

such as cholangitis and pancreatitis, are significantly 

reduced because of the preservation of functions of 

sphincter of Oddi, following a laparoscopic CBD 

exploration. Laparoscopic CBD exploration has also 

been shown to be cost‑ effective. [23] 

As CBD Exploration with T-Tube drain adds 

up to increase morbidity in terms of discomfort, 

longer hospital stays, increase chance of infection, 

fear to displacement.[24] Lange et al first reported 

laparoscopic CBD primary closure with antegrade 

stent.[25] Recently, many studies have shown 

feasibility and potential advantages of antegrade stent 

which include decompression of CBD 

postoperatively, facilitation of ERCP cannulation 

postoperatively and early return to full activity. [26] 

Mir IS and Etal [27] has also advocated endobiliary 

stend over T-tube in there comparative study. 

The success rate in performing laparoscopic 

CBDE in our series was 89.5% and is comparable to 

those reported in the literature. [20, 21] In the remaining 

patients (10.5%), the CBD were cleared by 

postoperative ERCP successfully. The mean hospital 

stay in our series was 2-3 days which was 

comparable with other studies in the literature. . [21] 

All the stents were removed successfully 

after four weeks of surgery endoscopcally. There was 

no mortality in our study and the patient satisfaction 
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was good. The only drawback with stenting in 

LCBDE is the requirement of postoperative 

endoscopic removal of the endobiliary stent. 

However, if we compare the morbidity associated 

with the T-Tube, definitely anterograde stenting is a 

better option of biliary decompression after LCBDE 

in terms of fewer complications, early recovery and 

less discomfort for the patient.  

V. CONCLUSION 

Indeed, laparoscopic CBD exploration is a 

feasible, effective and safe method. With anterograde 

stenting during this procedure the morbidity 

associated with T-Tube is avoided with the same 

benefit of Biliary Decompression. It should be given 

preference against T-tube. 
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