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Abstract 

Common bile duct (CBD) stones affects around 
5-15% of patient with gallbladder stones. Mainly 
it comes from gall bladder, but occasionally it can 
develop in the CBD itself. Patients will develop 
serious complications like acute pancreatitis, 
cholangitis, obstructive jaundice and secondary 
biliary cirrhosis. It is essential to exclude or confirm 
the CBD stones in patient with gall stones disease. 
Serum bilirubin and alkaline phosphatase levels 
and trans abdominal ultrasound scans were the 
basic investigation tools. With the technological 
development Magnetic resonance imaging MRI 
and laparoscopic ultrasound scan play important 
roles in the investigation of CBD stones. At the 
same times ERCP develops as a main diagnostic 
and therapeutic tool in the management of the CBD 
stones. After the introduction of the laparoscopy in 
the field of surgery it starts to contribute much in the 
management of biliary stones as well. Laparoscopic 
approach changes the two stage procedure of the 
gall stones disease as cholecystectomy and pre 
or post cholecystectomy ERCP in to single stage 
procedure. Aim of this article is to discuss the 
changes happen over the past few decades in the 
management of CBD stones and how and why it 
occurred.

Introduction

Gall stone disease is one of the common benign 
problem to the patients all over the world and 
it affects around 15 to 20 % of the population 
worldwide.(1) Around 5-15 % of the people who 
have the gallstones will harbor the stones in the 
common bile duct (CBD).(2,3) Cholidochlithiasis 
(CBD stones) is mainly due to stone migration from 
the gall bladder and denova stone formation in the 
CBD due to bile stasis, diverticulum or large bile 
duct.(4) Serious complications due to CBD stones 
includes obstructive jaundice, acute suppurative 
cholangitis, acute pancreatitis and secondary 
biliary cirrhosis.(5) In the pre-laparoscopic era 
treatment of CBD was straightforward which was 
open surgery. The change in the diagnostic and 

therapeutic intervention in the management of the 
CBD stones stated after invention of Endoscopic 
retrograde cholangiopancreatography (ERCP), 
Laparoscopy and Magnetic resonance imaging was 
marked. Major breakthrough in the management 
of CBD stones came in 1974 after the invention of 
the Endoscopic retrograde cholangiography.(6, 7) 

ERCP involves one of the two staged procedures 
which includes pre or post cholecystectomy 
endoscopic sphincterotomy with stone retrieval and 
cholecystectomy. Last two decades laparoscopic 
common bile duct exploration and stone removal 
has slowly replaced the Endoscopy method.(8)

Investigation

It is important to assess the CBD in each and 
every patients who are awaiting cholecystectomy. 
Patients with normal CBD diameter and liver 
function test will have up to 5% risk of having 
CBD stones. At the same time increased bilirubin 
levels and / or alkaline phosphatase levels increase 
the CBD stone risks to 33 to 66%. A CBD diameter 
12 mm or more with combination of other factors 
makes the risks of having the CBD stones to 90 to 
100%.(9)

Serum bilirubin level is one of the basic investigation 
with good predictive value in detecting CBD stones 
in a patient with acute cholecystitis or biliary colic. 
Further studies reveal, patients with elevated serum 
bilirubin level should be investigated for CBD 
stones rather than doing series of bilirubin level in 
an interval.(10)

Trans abdominal Ultrasound scan (US) is freely 
available test to detect the CBD dilatation and stones 
within it. But it has low sensitivity (Around 35%) 
to detect the CBD stones therefore it is not reliable 
in selecting the patients for CBD intervention.
(11)Dilated CBD has a good predictive value for 
having stones. Therefore these patients should 
undergo further evaluation by Magnetic Resonance 
Cholangiography(MRC) or Intra Operative 
Cholangiography (IOC).(12)
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CT Cholangiography is a useful investigation to 
detect the CBD stones with sensitivity of 90% 
and specificity of 85%. MRC is a most accurate 
noninvasive investigation to detect the CBD stones 
with sensitivity of 90% and specificity of 95%.(13) 

MRC is a good investigation method to detect the 
CBD stones even in a normal Ultrasound Scan 
and liver enzymes. But it misses the small stone < 
4mm in size. Therefore unless any suspicious in the 
history or investigation no need to do the MRC.(14)

Intraoperative investigations include IOC and 
Laparoscopic US (LUS). IOC is a well-known 
investigation to detect CBD stones but there is a 
debate going on, weather it is necessary in all the 
patients undergoing laparoscopic cholecystectomy 
or it could be used selectively. 

Recent studies show that asymptomatic CBD 
stones rarely stay in the CBD after cholecystecomy.
(15) Another study done by Spinn MP, Wolf DS et 
al. showed nearly 50% of patients with positive 
IOC for stones have normal ERCP.(16)Therefor 
IOC will be avoided safely in these patients and it 
is more useful in patients with the risk factors for 
CBD stones mentioned initially. 

LUS is recently introduced investigation in 
detecting the CBD stones.  Its sensitivity is about 
93% and specificity nearly 100%.I t is less invasive 
than IOC. Therefore it is recommended to use the 
LUS as a routine basis and use IOC selectively 
when LUS is not successful or unsatisfactory.(17, 
18)

Management

There is no ideal treatment of CBD stones. 
Management options for CBD stone includes 
surgical and endoscopic technique. Main surgical 
techniques are open and laparoscopic method 
and in each technique includes trans-cystic 
and choledocotomy approach. In endoscopic 
technique ERCP is used. Percutaneous tranhepatic 
cholangiogram and drainage is  done by 
interventional radiologist, usually reserved for 
the patients who are not suitable for open and 
endoscopic methods.(18) Patients with cholangitis, 
CBD stones mainly managed by ERCP.(19,20,21) 

But patients without cholangitis both operative and 
endoscopic methods could be applicable.

Selection of the management option for CBD 
stones mainly depend on the patient factors, 
disease factors and external factors. Patient factors 
includes co-morbidity and the fitness for general 
anaesthesia or sedation. Disease factors includes 
stone size, number of stone, CBD diameter and 
weather patient is having CBD infection or not. 
External factors mainly involves the availability 
of the expertise and instruments to perform the 
particular procedure.(22)

Before the advent of ERCP open surgical technique 
was undertaken and here during the surgery IOC 
was done through tanscystic approach to detect 
the CBD stone and choledocotomy was made to 
remove the stone. This opening was closed with T 
tubes. Its morbidity was 10-15%, mortality of < 1% 
and retained stone rate was less than 6%.(23) This 
traditional surgical method gradually changed over 
the last 4 decades with the technological advances 
that happened in the world and in the medical field. 

 Endoscopic Retrograde 
Cholangiopancreatograph

After the introduction of ERCP in 1974 it had a 
major role in the CBD stone extraction, which 
was safely and effectively used in pre or post 
cholecystectomy in patient with cholilithiasis and 
cholidocholithiasis.(24)In ERCP Sphincterotomy 
and papillary large balloon dilatation were the 
primary techniques used to dilate the papillae. Most 
frequently sphicterotomy with balloon trawling 
was used to remove the CBD stones.(29) Large 
balloon dilatation is more useful to remove the large 
stones from the CBD.(25)ERCP stone clearance 
rate is slightly higher than the laparoscopic CBD 
stone removal. CBD stone clearance rate in ERCP 
was 97% and 87% in laparoscopic surgery patients.
(26) Some studies suggest that Laparoscopic 
cholecystectomy combined with intraoperative 
ERCP will be the safe and an effective technique 
in patients with cholecysto-cholidocolithiasis. In 
addition this technique shows reduction in post 
ERCP pancreatitis.(28) Endoscopic papillary 
large balloon dilation, mechanical lithotripter and 
cholangioscopic assisted methods will increase the 
stone extraction rate in ERCP.(29)

Endoscopic papillary large balloon dilation is a new 
technique where limited papillary sphincterotomy 
followed by dilatation of the papillae with a balloon. 
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It will help to retrieve large CBD stones and a safest 
method in patients with periampullary diverticula. 
This technique will reduce most of the complication 
that occur during the ERCP.(30) In some patient 
during ERCP stone removal will not be complete due 
to large stone, multiple stones and elderly patients 
who are not suitable for sedation or anaesthesia 
to complete the procedure. In these situation 
temporary or permanent CBD stent placement is 
an acceptable solution.(31)  Unfortunately ERCP 
has some serious complications included acute 
pancreatitis, haemorrhage, cholangitis, duodenal 
perforation and mortality.(27)

Failure of ERCP CBD stone removal is commonly 
due to impacted large CBD stone, duodenal 
diverticulum, stricture at the CBD or upper 
gastrointestinal anatomical variation due to past 
surgery.(32) Recent study reveals, ERCP with 
sphincterotomy remains the commonly done 
procedure for CBD stones and it is associated with 
high recurrent CBD stone formation compared 
to the other newer methods.(33) In addition to 
this, sphincterotomy may create stenosis of the 
papillae, recurrent cholangitis and common bile 
duct malignancy.(34)

After the advent of the laparoscopic CBD 
exploration, the role of ERCP and sphincterotomy 
must be think at least in younger population. 
However in Sri Lanka ERCP is a safe and feasible 
method for diagnosis and treatment for residual 
common bile duct stones after laparoscopic 
cholecystectomy.(35)

Laparoscopic Common Bile Duct Exploration 
(LCBDE)

LECBD effectively detects and clears the CBD 
stone like ERCP. However compared to ERCP 
it has shorter overall operation theatre time and 
hospital stay.(36,37) LCBDE mainly involves with 
transcystic approach and choledocotomy approach. 
In transcystic approach CBD will be approached 
through the cystic duct. IOC will be used to detect 
the unsuspected CBD stones and at the same time 
it can be used to confirm the stone clearance from 
the CBD and by this reduce the rate of retained 
CBD stones.(38,39)

Topal B. et al. (2007) study reveals average hospital 
stay after transcystic approach was 2 days and 

choledocotomy 6 days. Average diameter of the 
CBD in patients with choledocotomy is 11.5mm. 
And in successful transcystic approach average 
stone size was 5mm. Finally average operation time 
for trancystic approach was 75 minutes and 107 
minutes for choledocotomy approach. Therefore 
trans-cystic approach is suitable in majority of 
patients with small stones and cholidochotomy 
should be reserved for large stones which cannot be 
removed through the cystic duct.(40) Another study 
done by Darrien D H. reveals that choledocotomy 
done CBD stones only when its diameter >8mm.
(41) Basket retrieval, balloon retrieval, saline 
flushing and flexible choledochoscope techniques 
were used to remove the stones and confirm the 
stone clearance from the CBD.(42) In laparoscopic 
trans-cystic CBD exploration, initially stone will 
confirmed by IOC through cystic duct or flexible 
choledochoscope. (Flexible choledocoscope 
usually available in 3 mm in size, which can be 
inserted in to the abdominal cavity through one of 
the 5 mm laparoscopic port. This will negotiate in 
to the CBD through cystic duct or choledocotomy 
opening.) 

Laparoscopic transcystic approach shows similar 
stone clearance rate but shorter operative time, 
lesser blood loss and other complication compared 
to the choledocotomy approach.(43) But when 
using the flexible choledochoscope stone clearance 
rate is slightly higher in addition to reduce the rate 
of retain stone without any added complications.
(44)

Laparoscopic technique is safe even in a patient 
with previous upper abdominal surgery. But it may 
take some additional time to separate the adhesion 
to expose the CBD.(45) After the choledocotomy 
traditionally CBD will be closed with T tube. With 
the advance of laparoscopic surgical skills surgeons 
try to close the CBD primarily. And this primary 
CBD closure is a safe and effective method after 
CBD Exploration, but it needs a good laparosopic 
surgical skills with a long learning curve.(46) 

LECBD usually combined with laparoscopic 
cholecystectomy when a patient present with 
cholecysto-choledocholithiasis as a single stage 
procedure. This operative technique is superior 
than two stage laparoscopic cholecystectomy with 
pre-post ERCP in terms of technical success and 
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shorter hospital stay.(47) This is an effective and a 
safe procedure for CBD stones with less morbidity 
and mortality. This procedure will reduce the need 
for unnecessary ERCP in future.(48) As it is a 
single procedure with early return to home, LECBD 
reduces the hospital cost without any increase in 
the complication rate.(49) 

There are some independent risk factors like 
maximum diameter of the CBD stone, oedematous 
CBD and multiple stones necessitate the 
laparoscopic CBD exploration in to open surgery. 
Studies reveal its conversion rate is nearly 4 %. 
Even though LECBD is a safe procedure, post 
operative bile leakage is slightly higher when 
compared with laparoscopic chlecystecmy with 
ERCP.(50) 

Recent meta analysis showed that LCBDE 
with cholecystectomy is superior to ERCP and 
Laparoscopic cholecystectomy in terms of 
safety and efficacy and it must be considered as 
foremost treatment option for the cholelithiasis 
with cholidocholithiasis.(51) And using the 
choledochoscope during the LCBDE is an ideal 
procedure to diagnose and treat the CBD stones 
nowadays.(52) During emergency surgeries like 
cholecystitis stone clearance rate in the LCBDL 
ranges between 65 - 98%. This variation probably 
due to availability of the local expertise and 
resources.(53,54)

At the moment there is no protocol or standard 
treatment for CBD stones all over the world. But 
it is now treated either by ERCP or laparoscopic 
method. If the CDB dilatation is not significant then 
ERCP is more suitable when there is no expertise 
available to do the LCBDE. On the other hand 
dilated CBD or Large CBD stone > 1 cm then 
LCBDE will be the good option. Small stones can 
be extracted through the cystic duct and remain one 
need choledocotomy. Option will be decided by 
the particular surgeons / units treating the patient.

 Conclusion

The current medical practice ERCP for CBD stone 
retrieval is the commonly undertaken technique for 
CBD stones. It has some complication in addition 
to recurrent stone formation and rare possibility of 
malignancy. Therefore emerging trend is towards 

LCBDE. But it need some advanced laparoscopic 
skills in the surgeons who is doing the surgery and 
long learning curve. Even though there are some 
complication seen during the procedure it is a safe 
and a promising surgical technique which is cost 
effective. In future most of the centers which are 
performing laparoscopic cholecystectomy will 
move onto do LCBDE.
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