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Abstract:
Introduction: Endoscopic biliary drainage continues to evolve and now plays a central role in the management of biliary tract strictures of lithiasic, tumoral, or other origins.
The aim of our study is to report our outcomes with endoscopic biliary drainage via endoscopic retrograde cholangiopancreatography (ERCP) and to identify factors associated with cannulation failure.
Materials and Methods: This is a retrospective, descriptive, and analytical study conducted in the Hepato-Gastroenterology Department at Ibn Rochd University Hospital in Casablanca. It covers an eight-year period, from January 2017 to January 2024, and includes all patients who underwent therapeutic ERCP.
Results: During the study period, 407 therapeutic ERCP procedures were performed. Cannulation failure occurred in 7% of cases, representing 30 patients.
The predictive factors of biliary cannulation failure identified in our study were: an impacted stone in the distal common bile duct, the appearance of the duodenal papilla, and an intradiverticular location of the papilla.
Conclusion: Our study demonstrated that the location and appearance of the duodenal papilla, as well as the presence of an impacted stone in the distal common bile duct, are significant factors influencing the risk of biliary cannulation failure.
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Introduction : 
Selective cannulation of the main bile duct is a crucial step during endoscopic retrograde cholangiopancreatography (ERCP). 
Biliary cannulation can be difficult or even impossible to achieve, leading to repeated procedures due to factors related either to the anatomy of the biliary system [1], the presence of bile duct stones [2], or tumoral infiltration of the papilla.
Understanding the predictive factors of biliary cannulation failure could provide endoscopists with the opportunity to consider alternative management strategies, such as laparoscopic cholecystectomy combined with intraoperative bile duct clearance.
The objective of our study is to analyze the predictive factors of biliary cannulation failure.

Materials and Methods:
This is a retrospective, descriptive, and analytical study conducted in the Hepato-Gastroenterology Department of Ibn Rochd University Hospital in Casablanca over an 8-year period (January 2017 – January 2024).
The initial diagnosis of a biliary tract obstruction was based on clinical and biological findings, such as the presence of jaundice, right upper quadrant pain, fever, elevated liver enzymes (cytolysis), and a biological cholestasis syndrome with or without jaundice. 
Radiologically, all patients underwent abdominal imaging — either computed tomography (CT) or magnetic resonance imaging (MRI), specifically magnetic resonance cholangiopancreatography (MRCP), prior to undergoing ERCP.
All patients who underwent an ERCP procedure during which biliary cannulation was documented as failed were included.
All patients with a history of complex gastrointestinal surgeries that could make access to the papilla difficult were excluded from the study.
We analyzed the patients’ epidemiological data, the factors implicated in cannulation failure, and the various therapeutic alternatives considered. 
Descriptive statistics were calculated for continuous variables, including means, standard deviations, minimum and maximum values, as well as 95% confidence intervals (CIs). 

Frequencies were calculated for categorical variables. When hypothesis testing was performed, Pearson’s Chi-square test and, when appropriate, Fisher’s exact test were applied [3].

Statistical analysis was performed using Jamovi software, which utilizes the R statistical language [4]. A statistical significance threshold of P = 0.05 was adopted.

Results:
A total of 407 therapeutic ERCP sessions were performed during the study period.
Biliary cannulation failure was reported in 30 patients, representing 7%.
The mean age of patients who experienced biliary cannulation failure was 58.5 ± 18.8 years, with a female predominance of 63% (n = 19), corresponding to a male-to-female sex ratio of 0.6 (Figure 2).Among the patients, 76% (n = 23) had no prior medical history. 
A history of cholecystectomy was reported in 13% of cases (n = 4), 6% (n = 2) had a history of lithiasic pancreatitis, and alcohol and tobacco use was reported in 3% (n = 1) (Figure 1).Among the 30 patients, the indication for ERCP was common bile duct (CBD) stones in 70% of cases (n = 21), angiocholitis in 13% (n = 4), acute lithiasic pancreatitis in 13% (n = 4), and distal choledochal stricture in 4% (n = 1).
Significant factors associated with biliary cannulation failure were: impacted stone in the distal common bile duct (p<0.001), type I duodenal papilla morphology according to the Novel classification (p<0.001), intradiverticular papilla (p<0.001), and papilla infiltrated by a tumoral lesion (p<0.001) (Table 1). Conversely, age (p=0.472), sex (p=0.639), and indication for ERCP (p=0.479) were not significantly associated with cannulation failure (Table 1).
As therapeutic alternatives, surgical bypass was indicated in the majority of patients (67%, n=20), sphincterotomy alone in 25% (n=6), septotomy in 12.5% (n=3), and precut sphincterotomy in 4.2% (n=1).

	Predictive Factors of Biliary Cannulation Failure
	                                                                         p-value

	-Age (58.5 ans +/- 18.8)
	                                                                                    0.472

	-Sex (ratio (H/F) de 0.6)
	                                                                                    0.639

	Indication for ERCP:
· Choledocholithiasis (n=21)
· Cholangitis (n=4)
· Biliary pancreatitis (n=4)
· Distal common bile duct stricture (n=1)

	                                                                                    0.479

	-Impacted stone in the distal common bile duct (n=8)
	                                                                            <0.001

	-Type I duodenal papilla morphology according to the Novel classification (n=5)
	                                                                           <0.001

	-Intradiverticular papilla (n=5)
	                                                                           <0.001

	 - Papilla infiltrated by a tumoral lesion (n=12)                                                                                     <0.001                                                                                                                                                   


Table 1: Predictive Factors of Biliary Cannulation Failure
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Figure 3 : indication of ERCP
Discussion:
Interventional endoscopy has revolutionized the management of biliary tract diseases by reducing the risk of complications and shortening hospital stays. However, perioperative risks have been reported, including perforations, hemorrhages, post-ERCP acute pancreatitis, and notably, failure of biliary cannulation during the procedure.

According to the European Society of Gastrointestinal Endoscopy (ESGE), failure of biliary cannulation is a notable complication, occurring in approximately 5 to 20% of procedures, even in specialized centers [5].
Compared to our study, the biliary cannulation failure rate was 7%, which is consistent with data reported in the literature.

In a prospective multicenter study conducted in the United States, the failure rate was 19.5% [6].

According to the literature, several factors are significantly associated with biliary cannulation failure. These include a small-sized papilla, dysfunction of the sphincter of Oddi, an intra- or para-diverticular papilla, a tortuous papilla, malignant tumor infiltration of the duodenum or papilla, as well as the presence of edema or distortion of the duodenum caused by acute pancreatitis [7-10].

Other factors identified as potentially compromising biliary cannulation success include a history of Billroth II gastric surgery, an initially elevated bilirubin level, an INR ≥ 1.5, and atypical biliary strictures (multifocal or located outside the main bile duct) [11, 12].
The papilla morphology has been classified into seven types according to the Novel classification (Figure 2): type I, flat type without oral protrusion; type IIA, tubular non-pleated prominent type with oral protrusion and fewer than one transverse fold on the protrusion; type IIB, pleated tubular prominent type with oral protrusion and more than two transverse folds on the protrusion; type IIC, prominent bulging type with a widened and bulging oral protrusion; type IIIA, diverticular-intradiverticular type with the papillary orifice located inside the diverticulum; type IIIB, diverticular-border diverticular type with the papillary orifice less than 2 cm from the diverticular edge; and type IV, unclassified papilla without morphology fitting the other categories.
It has been demonstrated that types I and II are significantly associated with biliary cannulation failure according to prospective multicenter studies conducted in Scandinavia, which align with the findings of our study [13, 14].
In our study, other factors significantly associated with cannulation failure included impacted stones in the distal common bile duct (p<0.001) and intradiverticular papilla (p<0.001), consistent with results reported in the literature [15-18].
However, a concentric study conducted in Greece identified advanced age as a risk factor for failure, which does not correspond to our findings [19].
In addition to the factors mentioned above, the experience of the endoscopist or operator was significantly associated with cannulation failure, according to a study conducted in Japan in 2022 [20].  
In 2024, a study conducted in Sweden comparing the precut technique using a needle-knife versus transpancreatic sphincterotomy for difficult biliary cannulation demonstrated greater success with transpancreatic sphincterotomy, but with higher rates of adverse events such as pancreatitis and perforation [21].
Performing a second ERCP after initial biliary cannulation failure has been considered a therapeutic option, with a success rate of approximately 83.9%, according to a study conducted in China in 2022 [22].
In our study, as therapeutic alternatives, the majority of patients underwent surgical bypass and radiological drainage.
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Conclusion:
The position and morphology of the duodenal papilla, as well as the presence of an impacted stone in the distal common bile duct, determine the risk of biliary cannulation failure.
The use of sphincterotomy alone, septotomy, and precut sphincterotomy can help reduce this risk.
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