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Abstract

Background: Various endoscopic techniques are employed to 
achieve biliary cannulation when confronted with difficult biliary 
access. Every procedure carries its own risk in terms of bleeding, 
infection, pancreatitis, and cholangitis. Our meta-analysis aimed 
to compare pre-cut papillotomy and endoscopic ultrasound (EUS)-
rendezvous in terms of technical success rates, and post-procedure 
pancreatitis and bleeding.

Methods: We conducted a systematic review and meta-analysis of 
studies that compared pre-cut papillotomy and EUS-rendezvous. The 
primary outcome was technical success by achieving biliary cannula-
tion. Secondary outcomes were postoperative pancreatitis and bleed-
ing. A random-effects model was used to calculate the risk ratios 
(RRs) and confidence intervals (CIs). A P value < 0.05 was consid-
ered statistically significant.

Results: Our meta-analysis included four studies comparing pre-cut 
papillotomy and EUS-rendezvous. The studies included 13,659 to-
tal endoscopic retrograde cholangiopancreatography (ERCP) proce-
dures, of whom 1,004 patients underwent alternate biliary cannula-
tion procedures due to difficult biliary cannulation. The mean age of 

the study population was noted to be 49.5 years and males represented 
53.3% of the total participants. Both procedures were similar in terms 
of technical success (RR: 0.95, 95% CI (0.88, 1.02)). No difference 
was found between rates of post procedure pancreatitis (RR: 1.82, 
95% CI (0.80, 4.15)) and post procedure bleeding (RR: 2.80, 95% CI 
(0.67, 11.66)).

Conclusions: There was no difference in technical success of proce-
dure or post-procedure complications such as pancreatitis and bleed-
ing between pre-cut papillotomy and EUS-rendezvous technique. 
More randomized controlled trials (RCTs) are needed to compare 
both procedural techniques and complications rates. However, cur-
rently, both procedures are equally effective and safe during difficult 
biliary cannulation in the hands of experienced endoscopists.

Keywords: Difficult biliary cannulation; Endoscopic ultrasound; 
Pre-cut papillotomy; EUS-rendezvous; Endoscopic retrograde chol-
angiopancreatography

Introduction

Endoscopic retrograde cholangiopancreatography (ERCP) is a 
commonly employed therapeutic procedure for hepatobiliary 
and pancreatic diseases [1]. Common indications for ERCP 
include obstructive jaundice, management or tissue sampling 
of biliary or pancreatic ductal system disease, investigation of 
pancreatic cancer, pancreatitis of unknown cause, biliary stent-
ing for strictures and leakage, drainage of pancreatic pseudo-
cysts, and balloon dilation of the duodenal papilla and ductal 
strictures, amongst others [2]. The American Society of Gas-
trointestinal Endoscopy (ASGE) recommends a rate of more 
than 80% for successful biliary cannulation by all endoscopists 
performing ERCP [3]. Differing rates of successful biliary can-
nulation are reported at various centers across the USA, with 
as high as 90% at high-volume tertiary centers with experi-
enced endoscopists; however, failure rates are still high rang-
ing from 5% to 10% with initial ERCP [4, 5].

Numerous factors may predict the failure of ERCP. Lobo 
et al found that the frequency of periampullary diverticula in-
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creases significantly in patients over 75 years of age, and the 
cannulation success rates decreases significantly due to the 
presence of periampullary diverticula with this increasing age 
[6]. Several other factors have also been recognized that affect 
biliary cannulation including duodenal diverticulum, adhe-
sions due to prior abdominal surgeries, gastrointestinal diver-
sions, and periampullary tumors [7].

Several techniques are used to achieve selective biliary 
cannulation, the most common being wire-guided cannulation 
technique [8]. Multiple and prolonged attempts at biliary can-
nulation increase risk for post-procedure pancreatitis [9]. In 
recent years, the European Society of Gastrointestinal Endos-
copy (ESGE) has defined difficult biliary cannulation (DBC) 
as one of the following: more than five contacts with papilla 
when trying to cannulate, more than 5 min spent to cannulate 
after visualization of papilla, or more than one inadvertent 
cannulation or opacification of pancreatic duct [10, 11]. When 
selective biliary cannulation becomes difficult to achieve, sev-
eral techniques can be employed to achieve cannulation. These 
include double guidewire cannulation, pre-cut papillotomy, 
pancreatic sphincterotomy, EUS-rendezvous and percutaneous 
transhepatic biliary drainage (PTBD) [12].

Pre-cut papillotomy involves the utilization of a pre-cut 
papillotome to slit open or unroof the papilla to expose the 
opening of distal common bile duct (CBD) [13]. Endoscopic 
ultrasound-guided biliary drainage (EUS-BD) may be catego-
rized according to access method and the route of drainage. 
The bile duct may be accessed by either the intrahepatic or 
extrahepatic portions, typically with a 19- or 22-gauge fine 
needle aspiration (FNA) needle [14]. Intrahepatic access may 
be transgastric, transesophageal, or transjejunal (in surgically 
altered anatomy) with the typical initial puncture into the left 
hepatic lobe. Extrahepatic access is usually transduodenal 
and progresses into the CBD. Once accessed, biliary drainage 
methods include direct transmural or transluminal drainage, 
antegrade transpapillary placement of a biliary stent, or guide 
wire rendezvous with a duodenoscope allowing subsequent 
conventional ERCP management, known as endoscopic ultra-
sound (EUS)-guided rendezvous (EUS-RV).

Numerous clinical trials and multicentric studies have 
been reported highlighting the success rate of various tech-
niques for successful biliary cannulation, but no definitive 
guidelines or algorithm is available for interventional gastro-
enterologists to employ when faced with DBC. We aimed to 
compare pre-cut papillotomy and EUS-RV, the two techniques 
which are becoming increasingly popular as methods for suc-
cessful biliary access.

Materials and Methods

Search strategy

A comprehensive search strategy to identify reports of EUS-
rendezvous after a failed ERCP was constructed in Embase 
(Elsevier) by an experienced health sciences librarian (WLS) 
using truncated keywords, phrases, proximity searching and 
subject headings. This strategy was translated to MEDLINE 

(PubMed platform, National Center for Biotechnology In-
formation, National Library of Medicine), Cochrane Central 
Register of Controlled Trials (Wiley), and the Web of Science 
Core Collection (Web of Science platform, Clarivate) with all 
searches performed on October 1, 2023 (Supplementary Ma-
terial 1, www.gastrores.org). No publication date or language 
limits were used. All results were exported to EndNote 20 cita-
tion management software (Clarivate, Philadelphia, PA, USA) 
and duplicates were removed by successive iterations of End-
Note’s duplicate detection algorithms and manual inspection 
(Supplementary Material 1, www.gastrores.org).

The search strategy was created by an experienced li-
brarian (WLS) and reviewed by another investigator (ZA). 
Detailed search strategy for Embase is provided here (Sup-
plementary Material 1, www.gastrores.org). Screening of the 
articles was performed by two independent reviewers (AI and 
ZA), and discrepancy was resolved through mutual discussion. 
Preliminary screening was done using title and abstracts, and 
full texts of relevant articles were obtained. Bibliographies of 
the articles included were also checked to see if any additional 
articles fulfilled our study criteria. We adhered to the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines, and no restriction to language was ap-
plied (Fig. 1) [15].

Inclusion and exclusion criteria

We included full studies and abstracts that met the following 
criteria: 1) Randomized controlled trials (RCTs); 2) Prospec-
tive or retrospective cohort studies, which compared pre-cut 
papillotomy and EUS-rendezvous to each other and reported 
outcomes of interest. Case reports and literature reviews were 
excluded. We included all pre-cut techniques for our meta-
analysis including pre-cutting performed with pre-cut papil-
lotome, pre-cut sphincterotome and pre-cut fistulotomy. No 
studies reported any impact of individual pre-cut techniques 
on procedure success rate and adverse effect profile of any 
specific pre-cut technique. We included all studies comparing 
pre-cut papillotomy and EUS-RV, for all included studies both 
procedures were fully performed. Outcomes of interest in-
cluded technical success rate between pre-cut papillotomy and 
EUS-RV, and rates of post-procedure pancreatitis and bleeding 
between the two groups.

Data extraction and study outcomes

The following data were extracted from the studies: author 
name, publication year, country of origin, study design, gender, 
and age of patients, total ERCP procedures, total pre-cut pap-
illotomies, and total EUS-rendezvous procedures. Outcome 
measures were retrieved, including rates of overall procedure 
success and post-procedure pancreatitis and bleeding. Data 
were collected and tabulated on Microsoft Excel (Microsoft, 
Redmond, Wash, USA) by two independent reviewers (AI and 
ZA). Any discrepancy in data collection was resolved through 
mutual discussion and third reviewer (AK).
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Data synthesis and statistical analysis

The meta-analysis was performed using Review Manager 5.4 
(Cochrane Collaboration, Copenhagen, The Nordic Cochrane 
Center). A random-effects model was used to calculate the 
weighted pooled risk ratios (RRs), and 95% confidence inter-
vals (CIs) of our desired outcomes. A P value < 0.05 was con-
sidered statistically significant. Heterogeneity was assessed 
using the Higgins I2 index, where I2 values > 50% implied the 
presence of substantial heterogeneity [16].

Bias assessment

The bias assessment for included studies was evaluated using 

Newcastle-Ottawa scale for observational studies [17]. The 
Cochrane risk-of-bias tool was used to assess bias in included 
RCTs subjectively [18]. Publication bias was visually assessed 
using funnel plots as well as quantitatively assessed using 
Egger’s regression analysis. A P value < 0.05 was indicative of 
substantial publication bias.

The ethics approval and declaration of human ethics do 
not apply to our study.

Results

Study selection

Using the search strategy above, a total of 63 studies were 

Figure 1. The PRISMA flow chart illustrating how the final studies were selected. PRISMA: Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses.
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screened, duplicates were removed, and ultimately four studies 
were included in the final analysis (Fig. 1). All included stud-
ies were observational studies. A total of 1,004 patients were 
included which also corresponded to the total number of pre-
cut papillotomy and EUS-RV procedures.

Study characteristics

Table 1 [19-22] shows the characteristics of the four studies 
included in our meta-analysis [19-22]. Table 2 [19-22] demon-
strates ERCP indications in the population. The studies includ-
ed 13,659 total ERCP procedures, of whom 1,004 patients un-
derwent alternate biliary cannulation procedures due to DBC. 
Of the included studies, three were retrospective cohort, and 
one was prospective cohort. Furthermore, two studies were 
full-text publications, and two were abstracts. The mean age 
of the study population was noted to be 49.5 years, and males 
represented 53.3% of the total participants.

Direct meta-analysis

Outcomes for individual studies are summarized in Table 3 
[19-22]. Figure 2 demonstrates the forest plot that compares 

technical success of procedure, post-procedure pancreatitis 
and post-procedure bleeding between pre-cut papillotomy and 
EUS-RV. We found no statistical difference between the two 
procedures in terms of technical success rates (RR: 0.95, CI: 
0.88 - 1.02, P = 0.14, I2 = 71%) (Fig. 2a). Furthermore, the 
rates of post-procedure pancreatitis (RR: 1.82, CI: 0.80 - 4.15, 
P = 0.15, I2 = 0%) (Fig. 2b), post-procedure bleeding (RR: 
2.80, CI: 0.67 - 11.66, P = 0.16, I2 = 0%) (Fig. 2c) and overall 
complications were similar for both procedures (RR: 0.87, CI: 
0.23 - 3.26, P = 0.84, I2 = 89%) (Fig. 2d).

Bias assessment

Bias assessment of included observational studies using New-
castle-Ottawa scale showed a score of 6 - 8 for all studies 
(Supplementary Material 2, www.gastrores.org). The publica-
tion bias was difficult to assess both qualitatively and quantita-
tively due to lack of adequate number of studies.

Discussion

To our knowledge, this is the first systematic review and meta-
analysis performed comparing pre-cut papillotomy and EUS-

Table 1.  Baseline Study Characteristics and Demographics

Dhir et al, 2011 [19] Dalal et al, 2022 [20] Choudhury et al, 2022 [21] Tang et al, 2023 [22]
Study period May 2010 to April 2011 3-year study period July 2020 to May 2021 January 2014 to October 2022
Single/multicenter Single center Single center Single center Single center
Mean age, years 48.5 51.5 75.5
Total ERCP (n) 4,362 471 100 8,626
Males, n (%) 124 (61%) 330 (70.1%) 245 (56%)
Pre-cut papillotomy (n) 144 230 50 375
EUS-rendezvous (n) 58 35 50 62

ERCP: endoscopic retrograde cholangiopancreatography; EUS: endoscopic ultrasound.

Table 2.  ERCP Indications

Dhir et al, 
2011 [19]

Dalal et 
al, 2022 
[20]

Choudhury et 
al, 2022 [21]

Tang et al, 
2023 [22]

Indications Pre-cut EUS Pre-cut EUS
Ampullary cancer 9 4 50 Benign biliary disease 8 1
Malignant biliary strictures 110 39 10
Benign biliary stricture 10 7 10 9 3
CBD stone 15 8 214 207 47
Cholangiocarcinoma 37 3
Pancreatic cancer 82 60 5
Malignant obstruction due to lymph node metastasis from other cancers 44 3
Gallbladder cancer 6 0

EUS: endoscopic ultrasound; ERCP: endoscopic retrograde cholangiopancreatography; CBD: common bile duct.
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RV technique. Our results demonstrated that there was no 
difference in the technical success rates for both procedures. 
Additionally, we noted no difference in the rates of post-proce-
dure pancreatitis and bleeding for both techniques, highlight-
ing a similar safety profile.

Angsuwatcharakon et al report a successful biliary cannula-
tion rate of 81% with pre-cut sphincterotomy [23]. Recent pub-
lications suggest that pre-cut sphincterotomy is an independent 
risk factor for adverse events including post-procedure pancrea-
titis, bleeding, and cholangitis [24]. However, the high rates of 
adverse events may be due to the fact that the technique is a last 
resort after multiple failed attempts of cannulation [25]. Cen-
namo et al denoted in their recent meta-analysis that early imple-
mentation of pre-cut and persistent cannulation attempts have 
similar overall cannulation rates, but early pre-cut implementa-
tion reduces the rate of post-ERCP pancreatitis compared to per-
sistent attempts at cannulation (odds ratio (OR): 0.47; 95 % CI: 
0.24 - 0.91) [26]. Although pre-cut papillotomy is a safe and ef-
fective option for DBC, the complication rate is relatively higher 
when compared to standard papillotomy as demonstrated in the 
prospective study by Figueiredo et al, but this increase in the 
complication rate is acceptable as the procedure also increases 
the rate of biliary cannulation by up to 25% [27].

With the increasing popularity and availability of EUS, 
EUS-RV is being employed increasingly at high-volume tertiary 
healthcare centers as an alternate technique for DBC [28]. Ma-
ranki et al reported that cholangiography was successful in 84% 
of 49 cases of EUS-guided cholangiography and that EUS-RV 
was successful in 65%, concluding that EUS-guided cholan-
giography is a feasible alternative to percutaneous transhepatic 
cholangiography in patients with obstructive jaundice for whom 
ERCP has failed [29]. Dhir et al compared the transhepatic (TH) 
and extrahepatic (EH) route for EUS-rendezvous technique and 
found no difference in the technical success rates (94.1% vs. 
100%) between the two. However, the TH route had a higher 
incidence of post-procedure pain (44.1% vs. 5.5%; P = 0.017), 
and a significantly longer length of hospital stay (2.52 vs. 0.17 
days; P = 0.015) [30]. Iwashita et al [31] reported that puncture 

via the second part of the duodenum (D2) using a short position 
is the first-line transduodenal route for extrahepatic route of the 
EUS-rendezvous technique. Their results show that access to the 
extrahepatic biliary drainage (EHBD) from the D2 was possible 
only in 50% of the patients (10/20) with a EUS-RV; however, the 
success rate was a 100% in all these attempts. In the remaining 
10 patients, the biliary duct was accessed from the D1 via the 
EHBD (five patients) or from the stomach via the intrahepatic 
biliary drainage (IHBD) (four patients). The success rate of EUS-
RV attempts for these access sites was noted be 66.7% (6/9) [31]. 
One of the distinct advantages of EUS-RV is reduction in pan-
creatitis rate [32]. Two studies [21, 22] reported pancreatitis as 
one of the adverse effects for both procedures. Few reasons for 
pancreatitis cases with EUS-RV in both studies include crossover 
to pre-cut papillotomy group after EUS failure and previous se-
lective cannulation attempts. EUS-RV does involve extra exper-
tise in the procedure and also involves additional resources due 
to the fact that it is not a single working channel and needs biliary 
access first, then guidewire manipulation and finally exchanging 
the echoendoscope with duodenoscope. This is one of the ma-
jor considerations when employing this technique and requires 
experienced endoscopists. Studies included in our meta-analysis 
did not differentiate based on EUS-RV technique. This is one of 
the potential areas of study for the future.

The studies included in our meta-analysis were obser-
vational studies and as shown in Table 2 [19-22], there were 
different indications and protocols for both procedures. In the 
retrospective study of Dhir et al (2011) [19], all patients un-
derwent EUS-RV and were compared with comparative cohort 
of pre-cut papillotomy patients. DBC patients with difficult to 
locate papilla/tumor underwent EUS-RV in the study by Dalal 
et al (2022) [20]. In the study by Choudhury et al (2022) [21], 
patients were randomized into both groups, patients with fail-
ure in either group were crossed over to the other group. In 
the study by Tang et al (2023) [22], all patients had naive pa-
pilla, patients with inaccessible papilla were excluded. There 
is a possibility of beta error in adverse effect profile for both 
procedures (Fig. 2b, c) as the studies involved cross-over of 

Table 3.  Outcomes for Individual Studies

Dhir et al, 2011 [19] Dalal et al, 2022 [20] Choudhury et al, 2022 [21] Tang et al, 2023 [22]
Technical success (n)
  Pre-cut papillotomy 138 220 45 293
  EUS-rendezvous 57 34 46 57
Pancreatitis (n)
  Pre-cut papillotomy 4 20 5 32
  EUS-rendezvous 0 0 5 2
Bleeding (n)
  Pre-cut papillotomy 6 9 N/A 12
  EUS-rendezvous 0 0 N/A 1
Overall complications (n)
  Pre-cut papillotomy 10 32 5 56
  EUS-rendezvous 2 20 5 6

EUS: endoscopic ultrasound; N/A: not available.
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patients, previous attempts at cannulation.
There is currently no standardized algorithm for endo-

scopic techniques for DBC. Complex decision making and 
careful personalized patient selection by experienced thera-
peutic endoscopists can lead to high success rates of selective 
biliary cannulation with both pre-cut papillotomy and EUS-
rendezvous technique.

We do acknowledge all the limitations associated with our 
study. First, the sample size is small with only 1,004 patients. 

Second, No RCTs were available comparing pre-cut papillotomy 
to EUS-RV procedure, and our results were based on observa-
tional studies with their inherent bias. Hence, we advocate for 
the need for high-quality RCTs comparing both techniques in 
terms of their efficacy, risks, and complications. Third, due to the 
low number of full studies we included abstracts that are limited 
in terms of methodology assessment. Fourth, the experience of 
endoscopists cannot be disregarded. Lastly, the procedures were 
performed in high volume tertiary centers, limiting generaliz-

Figure 2. Forrest plot results of meta-analysis. (a) Forrest plot comparing technical success rate of pre-cut papillotomy and 
EUS-rendezvous. (b) Forrest plot comparing post-procedure pancreatitis rate between pre-cut papillotomy and EUS-rendezvous. 
(c) Forrest plot comparing bleeding rate between pre-cut papillotomy and EUS-rendezvous. (d) Forrest plot comparing overall 
complications rate between pre-cut papillotomy and EUS-rendezvous.
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ability. However, despite these limitations we performed a robust 
systematic review with stringent inclusion and exclusion criteria.

Conclusions

Our meta-analysis is the first to compare pre-cut papillotomy 
to EUS-rendezvous technique for DBC. We noted no statis-
tical difference in the technical success rates, post-procedure 
pancreatitis and post-procedure bleeding between the two en-
doscopic techniques. Hence, both procedures are equally safe 
and effective for DBC in the hands of experienced therapeutic 
endoscopists. High quality RCTs are needed to further com-
pare both procedural techniques.

Learning points

Various techniques are employed by interventional en-
doscopists when facing DBC based on technical skills and ex-
pertise of each endoscopist.

There is no standardized algorithm for interventional en-
doscopists for DBC. Our study found no difference in terms of 
technical success rates, post-procedure pancreatitis and post-
procedure bleeding between EUS-rendezvous and pre-cut pap-
illotomy techniques.

More robust RCTs are needed to further recommend 
guidelines or direct workflow for endoscopists. Future consid-
erations include comparing safety and efficacy of various pre-
cut and EUS-RV techniques in large RCTs.

Supplementary Material

Suppl 1. Full search strategies.
Suppl 2. Newcastle-Ottawa scale.
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