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Abstract: 
Background/Aims: Difficult biliary cannulation (DBC) during endoscopic 

retrograde cholangiopancreatography (ERCP) often requires precut 

papillotomy, a rescue technique associated with a higher risk of adverse 

events than successful standard cannulation. Whether the underlying 

indication for ERCP influences the likelihood of DBC independently of 

papillary morphology remains unclear. We investigated whether pancreatic 

head cancer (PHC) is associated with an increased need for precut 

papillotomy compared with choledocholithiasis. 

Methods: In this single-center retrospective study, 300 consecutive patients 

who underwent ERCP between January and July 2025 were divided into two 

equal groups: 150 with malignant distal biliary obstruction due to PHC and 

150 with choledocholithiasis. All procedures were performed by a single 

endoscopist with more than 15 years of experience and over 4,000 ERCPs. 

DBC was defined per European Society of Gastrointestinal Endoscopy 

(ESGE) criteria. The association between clinical condition and need for 

precut papillotomy was assessed using the chi-square test, odds ratio (OR), 

relative risk, and multivariable logistic regression adjusting for age, sex, and 

papilla type (Haraldsson classification). 

Results: The two groups were well balanced for age, sex, and papilla type. 

Precut papillotomy was required in 51 of 150 patients with PHC (34.0%) 

versus 19 of 150 patients with choledocholithiasis (12.7%; χ² = 19.08, P < 

0.001). Patients with PHC had 3.55-fold higher crude odds of requiring 

precut papillotomy (95% CI, 1.97–6.39), which remained significant after 

adjustment (adjusted OR, 3.65; 95% CI, 2.00–6.67; P < 0.001). Haraldsson 

Type III papilla was independently associated with precut papillotomy 

(adjusted OR, 2.63; 95% CI, 1.28–5.43; P = 0.009), whereas age and sex 

were not. 

Conclusions: Pancreatic head cancer is independently associated with a 

substantially increased need for precut papillotomy, beyond the effect of 

papillary morphology. Anticipating this risk may allow earlier, more 

controlled use of advanced cannulation techniques in patients with PHC 

undergoing ERCP, potentially reducing procedure-related adverse events.. 

 

Keywords: difficult biliary cannulation; pancreatic head cancer; precut 

papillotomy; ERCP; selective biliary cannulation 
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 Introduction 
Endoscopic retrograde cholangiopancreatography (ERCP) is 

among the most technically demanding procedures in 

gastrointestinal endoscopy, particularly for less experienced 

endoscopists1-2. Selective deep biliary cannulation represents the 

first and most critical step for a successful therapeutic ERCP. 

According to the European Society of Gastrointestinal Endoscopy 

(ESGE), difficult biliary cannulation (DBC) is defined by the 

presence of one or more of the following criteria: more than five 

cannulation attempts at the native papilla, a cannulation time 

exceeding 5 minutes after initial contact with the papilla, or more 

than one unintended pancreatic duct cannulation or contrast 

opacification3. ESGE has also published evidence-based 

recommendations regarding advanced cannulation techniques for 

the management of difficult biliary access3. 

The reported incidence of DBC varies considerably across studies, 

with an average rate of approximately 20%4-6. Several factors have 

been identified as independent predictors of difficult biliary 

cannulation. The most consistently reported include endoscopist 

experience, papillary morphology according to the Haraldsson 

classification, and the underlying indication for ERCP7-8. 

Additional factors associated with increased cannulation difficulty 

include suspected sphincter of Oddi dysfunction, an 

intradiverticular or distal (D3) papilla, a papilla concealed by a 

mucosal fold, and a downward-facing papillary orientation9-10. 

Although papillary morphology has been shown to influence 

cannulation difficulty, accumulating evidence suggests that its 

impact becomes less pronounced when ERCP is performed by 

highly experienced endoscopists7-8. In expert hands, the adverse 

effects of unfavorable papillary anatomy, morphology, and 

orientation on successful biliary cannulation appear to be 

substantially reduced. 

In this single-center retrospective study, we aimed to investigate 

whether the underlying disease itself influences the difficulty of 

biliary cannulation and, consequently, the need for precut 

papillotomy, a procedure associated with a higher rate of adverse 

events compared to successful selective biliary cannulation11-13. 

Specifically, we evaluated patients with pancreatic head cancer 

(PHC), a condition frequently associated with jaundice, and 

compared them with patients undergoing ERCP for uncomplicated 

choledocholithiasis14. The primary objective was to determine 

whether pancreatic head cancer is associated with an increased 

requirement for precut papillotomy to achieve successful biliary 

cannulation compared with benign biliary stone disease.  

 

Methods 

We conducted a retrospective comparative study including 300 

patients who underwent endoscopic retrograde 

cholangiopancreatography (ERCP) between January 2025 and July 

2025. All procedures were performed by a single experienced 

endoscopist with more than 15 years of expertise and experience of 

over 4,000 ERCP procedures, thereby minimizing operator-related 

variability and potential procedural bias. 

Clinical and procedural data were retrieved retrospectively from 

the standardized endoscopy reports, which routinely include 

comprehensive demographic, clinical, and procedural information. 

Patients were divided into two equal groups comprising 150 

patients each. The first group included patients with malignant 

distal biliary obstruction secondary to pancreatic head cancer 

(PHC), while the second group consisted of  equal number of 

patients undergoing ERCP for choledocholithiasis as a comparison 

group. None of the included patients had endoscopic or 

radiological evidence of duodenal lumen infiltration or direct 

invasion of the major duodenal papilla. 

Difficult biliary cannulation (DBC) was defined according to the 

European Society of Gastrointestinal Endoscopy (ESGE) criteria 

as the presence of one or more of the following: more than five 

cannulation attempts at a native papilla, a cannulation time 

exceeding 5 minutes following the first contact with the papilla, or 

more than one unintended pancreatic duct cannulation or contrast 

opacification. 

Biliary cannulation was performed following the ESGE-

recommended stepwise approach. Initial cannulation was 

attempted using the standard guidewire-assisted technique. 

Following unintended guidewire cannulation of the pancreatic 

duct, the double-guidewire technique was employed. If biliary 

access remained unsuccessful, precut papillotomy was 

subsequently performed. The papillary morphology was classified 

according to the Haraldsson classification, and all papillary types 

were included in the analysis. 

All ERCP procedures were performed under general anesthesia 

with fluoroscopic guidance. Rectal indomethacin was administered 

prophylactically before the procedure for the prevention of post-

ERCP pancreatitis. Only the index ERCP procedure was analyzed 

for each patient; no procedure was intentionally abandoned and 

repeated at a later session. 

Patients were excluded if they had incomplete medical records, a 

previously manipulated (non-naïve) papilla, periampullary 

diverticulum, papillary or duodenal infiltration, 

choledochoduodenal fistula, previous gastric surgery resulting in 

altered upper gastrointestinal anatomy, or pancreatic duct disorders 

that could affect biliary cannulation, including main pancreatic 

duct (Wirsung duct) stricture, pancreatic duct stones, or pancreas 

divisum. 

Categorical variables, including sex, papilla type, clinical 

condition (choledocholithiasis or pancreatic cancer), and the need 

for precut papillotomy, were compared using Pearson's chi-square 

(χ²) test. The association between clinical condition and the need 

for precut papillotomy was quantified by calculating the odds ratio 

(OR), relative risk (RR), 95% confidence intervals (95% CI), and 

the absolute risk difference. To identify independent predictors of 

precut papillotomy, a binary logistic regression analysis was 

performed with precut papillotomy (yes/no) as the dependent 

variable. The independent variables included clinical condition 

(pancreatic cancer vs. choledocholithiasis), age, sex, and papilla 

type. All statistical analysis were conducted considering a p value 

<0.05 statistically significant. 

 

Results 

The pancreatic cancer and choledocholithiasis groups did not differ 

significantly with respect to age, sex, or papilla type, indicating that 

these baseline characteristics were well balanced between the two 

groups (Table 1). Therefore, the higher frequency of precut 

papillotomy observed in patients with pancreatic cancer is unlikely 

to be explained by differences in these measured variables. 

Nevertheless, the absence of statistically significant differences 

does not exclude the potential influence of unmeasured 

confounding factors. 
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 Table 1: Demographic and anatomical characteristics by underlying disease 

Parameter Choledocholithiasis 

(n=150) 

Pancreatic head 

cancer (n=150) 

P value 

Age, years (mean ± SD) 66.23 ± 9.75 66.97 ± 9.82 0.513 

Male sex, n (%) 86 (57.3%) 85 (56.7%) 0.907 

Papilla type (overall)   0.586 

Type I 72 (48.0%) 63 (42.0%)  

Type II 26 (17.3%) 34 (22.7%)  

Type III 31 (20.7%) 29 (19.3%)  

Type IV 21 (14.0%) 24 (16.0%)  

 

The overall distribution of cannulation techniques differed 

significantly between the pancreatic cancer and 

choledocholithiasis groups (Pearson χ² = 19.082, df = 2, P < 0.001) 

(Table 2, Figure 2A). Patients with pancreatic head cancer had a 

lower rate of successful primary selective biliary cannulation and 

required precut papillotomy more frequently than patients with 

choledocholithiasis. Although the use of the double-wire technique 

was numerically lower in the pancreatic cancer group, the observed 

difference in the overall distribution of cannulation techniques was 

primarily driven by the substantially higher rate of precut 

papillotomy in these patients. 

Table 2 : Distribution of final cannulation technique 

Technique Choledocholithiasis Pancreatic head 

cancer 

Total 

Primary selective 

biliary cannulation 

103 (68.7%) 78 (52.0%) 181 (60.3%) 

Successful double-wire 

technique 

28 (18.7%) 21 (14.0%) 49 (16.3%) 

Precut papillotomy 19 (12.7%) 51 (34.0%) 70 (23.3%) 

 

Precut papillotomy was required in 51 of 150 patients with 

pancreatic head cancer (34.0%) compared with 19 of 150 patients 

with choledocholithiasis (12.7%), representing a statistically 

significant difference (Pearson χ² = 19.081, df = 1, P< 0.001). 

Patients with pancreatic head cancer had 3.55-fold higher odds of 

requiring precut papillotomy than those with choledocholithiasis 

(crude OR, 3.55; 95% CI, 1.97–6.39). The corresponding relative 

risk (RR) was 2.68 (95% CI, 1.67–4.32), while the absolute risk 

difference was 21.3 percentage points (95% CI, 12.1–30.6). 

The association between pancreatic head cancer and the need for 

precut papillotomy remained significant after adjustment for age, 

sex, and papilla type in a multivariable logistic regression model. 

The adjusted odds ratio was 3.65 (95% CI, 2.00–6.67; P < 0.001). 

The minimal difference between the crude and adjusted odds ratios 

(3.55 vs. 3.65) suggests that these measured variables did not 

materially confound the observed association between pancreatic 

head cancer and the need for precut papillotomy (Figure 2B). 

 

 
 

Figure 2. (A) Distribution of final cannulation technique by underlying disease. (B) Adjusted odds ratios (95% CI) 

for precut papillotomy from the multivariable logistic regression model. 
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Papilla type, according to the Haraldsson classification, was 

independently associated with the need for precut papillotomy 

(overall Wald χ² = 8.481, df = 3, P = 0.037). Compared with Type 

I papillae, Type II papillae were not significantly associated with 

the need for precut papillotomy (adjusted OR, 1.73; 95% CI, 0.83–

3.64; P = 0.147), whereas Type III papillae were associated with 

significantly higher odds of precut papillotomy (adjusted OR, 2.63; 

95% CI, 1.28–5.43; P = 0.009). No significant association was 

observed for Type IV papillae (adjusted OR, 0.92; 95% CI, 0.37–

2.29; P = 0.855). Age and sex were also not independently 

associated with the need for precut papillotomy. (Table 3). 

Table 3: Multivariable logistic regression 

Variable Adjusted OR 95% CI P value 

Cancer vs 

choledocholithiasis 

3.652 2.001–6.667 <0.001 

Age 1.018 0.988–1.049 0.236 

Male sex 1.264 0.710–2.250 0.426 

Papilla type (overall)   0.037 

Type II vs I 1.733 0.825–3.642 0.147 

Type III vs I 2.632 1.276–5.430 0.009 

Type IV vs I 0.919 0.369–2.289 0.855 

 

The principal finding of this study is that pancreatic head cancer 

was independently associated with a significantly increased need 

for precut papillotomy, even after adjustment for age, sex, and 

papilla type. In addition, Type III papilla, according to the 

Haraldsson classification, was independently associated with an 

increased likelihood of requiring precut papillotomy. Importantly, 
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 the distribution of papilla types did not differ significantly between 

the pancreatic head cancer and choledocholithiasis groups (P = 

0.586). Therefore, although papilla morphology represents an 

independent technical determinant of difficult biliary cannulation, 

it does not account for the higher rate of precut papillotomy 

observed in patients with pancreatic head cancer. These findings 

suggest that pancreatic head cancer itself is an independent 

determinant of difficult biliary cannulation beyond the influence of 

papillary morphology. 

 

Discussion 

The reported prevalence of difficult biliary cannulation (DBC) 

varies considerably across published studies4,5. Although the 

European Society of Gastrointestinal Endoscopy (ESGE) provides 

a standardized definition of DBC3, comparisons among studies 

remain challenging because of substantial heterogeneity in patient 

selection, operator experience, papillary anatomy, underlying 

pathology, and procedural techniques. 

Our institution is a tertiary referral teaching center where ERCP 

procedures are performed by endoscopists with different levels of 

experience. However, to minimize operator-related bias, only 

procedures performed by a single expert endoscopist with more 

than 15 years of experience and over 4,000 ERCPs were included 

in the present study. 

Numerous factors have been associated with difficult biliary 

cannulation. Previous studies have identified altered surgical 

anatomy (e.g., Billroth II reconstruction), large or multiple 

common bile duct stones, advanced age, trainee involvement, 

limited endoscopist experience, suspected biliary strictures, 

ampullary tumors, small papilla, periampullary diverticula, 

papillary morphology, female sex, the absence of cholangitis, 

normal serum bilirubin levels, and the type of major papilla as 

independent or potential predictors of DBC14-20. In contrast, 

pancreatic head cancer has been specifically evaluated as a 

predictor of difficult cannulation in only two previous studies by 

Cáceres Escobar et al. (2021)14 and Ben Abdallah et al. (2022)1. 

The present study was specifically designed to minimize potential 

confounding factors particularly given that difficult biliary 

cannulation in patients with distal malignant biliary obstruction 

may represent an underestimated problem15. We included only 

patients with a native papilla and excluded those with 

periampullary diverticula, papillary or duodenal infiltration, 

altered upper gastrointestinal anatomy, previous gastric surgery, 

and pancreatic duct disorders that could influence cannulation. 

Furthermore, all papillary morphologies according to the 

Haraldsson classification were included and recorded8. By 

controlling these variables, we sought to evaluate the independent 

effect of the underlying disease—specifically pancreatic head 

cancer—on the likelihood of difficult biliary cannulation and the 

subsequent need for precut papillotomy. 

Needle-knife precut papillotomy represents an effective rescue 

technique for achieving selective biliary access after failed 

standard cannulation21-23. When performed by experienced 

endoscopists and according to current ESGE recommendations, it 

has a high technical success rate with an acceptable safety profile9. 

Although post-procedural bleeding has been reported in 

approximately 2%–5% of cases, most episodes are mild and 

manageable with endoscopic therapy12-13. The risk of adverse 

events, however, increases when precut techniques are performed 

by less experienced operators or after prolonged unsuccessful 

cannulation attempts. 

It is also important to identify patients who are likely to present 

with difficult biliary cannulation (DBC) before or during the early 

stages of ERCP, as early recognition may reduce the risk of post-

ERCP adverse events. In such cases, the endoscopist should 

maintain a low threshold for early needle-knife precut papillotomy. 

This strategy may reduce overall procedure time and, according to 

several studies, is associated with a lower risk of post-ERCP 

pancreatitis compared with prolonged standard cannulation 

attempts or alternative rescue techniques, such as the double-

guidewire technique24-26. 

Early precut papillotomy (EP) has been well established as an 

effective technique for achieving biliary cannulation in cases of 

difficult biliary cannulation (DBC), while also reducing procedure-

related complications, particularly post-ERCP pancreatitis24-29. 

The available evidence suggests that EP is especially beneficial in 

patients with a prominent oral protrusion and, according to the 

findings of our study, in those undergoing ERCP for pancreatic 

head cancer. Therefore, EP may be considered a first-line advanced 

cannulation technique after failure of standard cannulation in these 

selected patients30-31. 

Although papillary morphology has been reported as a determinant 

of cannulation difficulty, several studies have demonstrated that its 

impact becomes less pronounced when ERCP is performed by 

experienced endoscopists7,8. This observation supports our 

decision to control for operator experience in the present study. In 

our study, among the different papilla types classified according to 

the Haraldsson classification, only Type III papilla was 

independently associated with an increased likelihood of requiring 

precut papillotomy, whereas the overall papilla classification was 

not significantly associated with this outcome. Importantly, the 

distribution of papilla types was comparable between the two 

groups, suggesting that the observed differences in precut 

papillotomy rates were not attributable to differences in papillary 

morphology but rather to the underlying disease. 

The multivariable analysis, together with the comparison of two 

clinically comparable patient groups differing only in the 

underlying pathology (pancreatic head cancer versus 

choledocholithiasis), identified pancreatic head cancer as an 

independent predictor of difficult biliary cannulation and an 

increased requirement for precut papillotomy32. These findings 

suggest that the underlying disease itself may substantially 

influence cannulation difficulty, even in the absence of papillary or 

duodenal tumor infiltration. Τherefore, it is essential that the 

endoscopist is aware of these factors, as this may facilitate 

appropriate procedural planning and potentially reduce ERCP-

related adverse events and procedure duration, as suggested by 

previous studies25-26. Nevertheless, procedure time and adverse 

events were not evaluated as endpoints in our study. 

Several limitations should be acknowledged. First, this was a 

retrospective, single-center study, which may limit the 

generalizability of the findings. Second, the size and number of 

common bile duct stones were not systematically recorded. 

Likewise, tumor size and other radiological characteristics of 

pancreatic head cancer were unavailable for analysis, preventing 

assessment of their potential influence on cannulation difficulty. 

Further prospective, multicenter studies are warranted to validate 

our findings and to better define the independent predictors of 
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 difficult biliary cannulation. Improved identification of high-risk 

patients before ERCP may facilitate optimal procedural planning, 

encourage timely implementation of advanced cannulation 

techniques such as precut papillotomy, and ultimately improve 

technical success while minimizing procedure-related adverse 

events. 

 

Conclusions 

In this retrospective comparative study of 300 patients undergoing 

ERCP by a single experienced endoscopist, pancreatic head cancer 

was independently associated with a substantially higher 

requirement for precut papillotomy than choledocholithiasis, even 

after adjustment for age, sex, and papillary morphology. These 

findings indicate that the underlying disease itself—independent of 

papillary anatomy—is a determinant of difficult biliary 

cannulation. Recognizing pancreatic head cancer as a risk factor 

for difficult cannulation may prompt earlier use of precut 

papillotomy by experienced operators, which could shorten 

procedure time and reduce the risk of post-ERCP pancreatitis. 

Given the retrospective, single-center design, these findings should 

be confirmed in prospective, multicenter studies before being 

generalized to broader clinical practice. 
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