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Abstract
About 10% of common bile duct (CBD) stones remain inextirpable in the event of difficult stones. The goal of our work is to evaluate different therapeutic options for 
managing difficult CBD stones as well as their results. Out of 221 ERCPs, 31 patients (14.02%) were admitted for difficult CBD stones with a female predominance 
(64.5%). We performed an endoscopic papillary large balloon dilation (EPLBD) after an EST in 61.3% with a mean diameter balloon of 15.8 +/- 1.8 mm and a 
large sphincterotomy (LS) alone performed in 32.3% associated to endoscopic mechanical lithotripsy in 02 patients. The tapering of the distal CBD was recorded in 
5 patients, and it was identified as a limit of stone extraction when it exceeded 2 cm, a plastic stent was deployed and the patients referred for surgery. The success of 
the Endoscopic retrograde cholangiopancreatography (ERCP) was obtained in 90.3% of patients and was guaranteed by EPLBD and LS.
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Introduction
Endoscopic retrograde cholangiopancreatography (ERCP) is the 

therapeutic option of choice for the treatment of  common bile duct 
(CBD) stones, allowing a complete clearance of CBD in more than 90% 
of cases. However, the presence of difficult stones, particularly a large 
stone, can limit its results. 

Aim of study
The goal of our work is to evaluate different therapeutic options for 

managing difficult CBD stones as well as their results.

Patients and methods
It was a retrospective study, from March 2019 to March 2020, 

including all patients with difficult CBD stone defined as a stone 
diameter ≥ 15 mm, multiple stones, barrel-shaped stones, and tapering 
or tortuosity of the distal common bile duct, and scheduled for ERCP.

Results
Out of 221 ERCPs, 83 (35.5%) admitted for CBD stones including 

31 patients (27.8%) having difficult CBD stones. The mean age 
patient was 62.8+/-18 years, with a sex-ratio F/M of 1.8. with a female 
predominance (64.5%) and a sex-ratio W/M at 1.9. Clinically, 13 patients 
(42%) had a gallbladder in place and 04 patients (13%) had a history of 
endoscopic sphincterotomy (EST). The median diameters of the CBD 
and stones were 20 mm [16-25] and 16 mm [15-20], respectively. We 
noticed 6 cases (19.4) of barrel-shaped stones. The tapering of the distal 
CBD was recorded in 5 patients, and it was identified as a limit of stone 
extraction when it exceeded 2 cm, a plastic stent was deployed, and 
the patients referred for surgery. We performed an endoscopic papillary 
large balloon dilation (EPLBD) after an EST in 19 patients (61.3%) with 
a mean diameter balloon of 15.8 ± 1.8 mm and a large sphincterotomy 
(LS) alone performed in 10 patients (32.3%) associated to endoscopic 
mechanical lithotripsy in 02 patients.

The success of the ERCP, defined as complete clearance of the CBD, 
was obtained in 90.3% of patients (N = 28) and was guaranteed by 

EPLBD and LS. The hospital stay varied between 24-48 hours and no 
complication of EPLBD or large sphincterotomy was reported.

Discussion
Large bile duct stones are a known difficulty in endoscopic 

treatment because of their diameters which remain larger than that of 
the sphincterotomy which does not generally exceed 12 mm [1]. This 
difficulty can be overcome either by widening the sphincterotomy 
(endoscopic papillary large balloon dilation (EPLBD)) or by reducing 
the diameter of the stones (fragmentation, crushing) with endoscopic 
mechanical lithotripsy (LM) or intra- or extracorporeal lithotripsy.

(LM) makes it possible to obtain a clearance of the CBD in 68 to 98% 
but it has the disadvantage of increasing the duration of the procedure 
with the risk of technical complications (impaction or breaking of the 
traction cables), or at type of perforations or lesions of the CBD [2]. In 
our series this technique was used in only two patients.

Endoscopic papillary large balloon dilation (EPLBD), initially 
described in 2003, consists of a large dilation of the sphincter of Oddi 
after performing an endoscopic sphincterotomy (ES). It is a technique 
combining the advantages of papilla dilation and sphincterotomy. 
It increases the efficiency of stone extraction while minimizing 
the complications of both techniques. Limited (ES) followed by 
dilation of the sphincter of Oddi reduces the incidence of post-ERCP 
pancreatitis, which is seen with dilation alone. This is because (ES) 
causes a separation between the opening of the pancreatic duct and the 
common bile duct, which decreases the pressure of the dilation balloon 
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and papillary edema on the pancreatic duct [3]. EPLBD also reduces 
the time required for the procedure and fluoroscopy [4]. It is safer than 
a large sphincterotomy (LS) (needed to extract the large stone), which 
can lead to perforation. In our series, (LS) was used in 32.3% of our 
patients without any noted complications.

Most endoscopists perform a medium-sized of (SE) before EPLBD. 
This step appears to reduce the rate of complications, especially the 
risk of bleeding [5]. However, many other studies report comparable 
results with complete (ES) [6]. In our series, the (ES) was complete and 
adapted to the size of the stones and the type of the papilla without 
increasing the rate of complications, especially the risk of bleeding. The 
size of the macrodilation balloons used in the studies vary from 12 to 20 
mm. In our series, macrodilation was achieved in 61.3% of our patients; 
we used 15.8 ±  1.8 mm diameter balloons. The choice of diameter 
depends on the size of the large stone and the diameter of the VBP. 
The diameter of the balloon should not exceed that of the CBD. Some 
authors limit the size of the balloon to 15 mm for fear of perforation. A 
large retrospective study showed that dilation with balloons larger than 
15 mm had a complication rate comparable to what is described in the 
literature with smaller balloons [7]. The ideal time to inflate the balloon 
is not consensual and remains controversial because the studies done in 
this direction are inhomogeneous. The main goal is the disappearance 
of the imprint of Oddi's sphincter, the inflation time varies from 0 s to 
2 min [8]. A reduced inflation time does not appear to be associated 
with a higher risk of bleeding. One study prospectively compared 
dilation times of 30 and 60 s, did not show a significant difference in the 
clearance of PBV and the risk of complications [9].

Biliary prostheses:

Chan et al. demonstrated the ability of plastic biliary prostheses to 
reduce the size of stones and facilitate their endoscopic extraction [10].

One or more plastic biliary prosthesis can be placed after failure of 
the extraction during the first ERCP. The prostheses used are straight 
prostheses of 10F from 7 to 10 cm or double pigtail prostheses [11,12]. 
The duration of placement of the biliary prosthesis varies in the 
literature from 2 to 6 months.

After a first endoscopic failure, the placement of a temporary plastic 
prosthesis allows complete clearance of the CBD in 73 to 93% with a 
decrease in the number and size of the stones (or even disappearance) 
[11,13]. In our series 02 patients benefited from a plastic prosthesis.

Conclusion
The indications of the various methods described above will 

depend on criteria; patient-related (general condition, comorbidities, 

coagulation); anatomical (size of the CBD, presence of a stricture); 
related to stones (size, shape, location in the intrahepatic bile ducts), 
and of course to the experience and equipment of the operator.

EPLBD after ES and large sphincterotomy alone are two simple 
and effective techniques for the endoscopic extraction of difficult CBD 
stones. In our series, they represent the two most used techniques with 
a success rate that exceeds 90%.
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