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progress of difficult selective biliary cannulation in the
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Abstract Endoscopic retrograde cholangiopancreatography (ERCP) is one of the most technically challenging

therapeutic endoscopic procedures. The primary condition for successful implementation of ERCP is
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biliary cannulation, which has a success rate of about 75%-85% with conventional standard biliary
cannulation technique, but there is still 8.1% of patients with difficult biliary cannulation. At present,
there is no unified international consensus on the definition of difficult cannulation, and most studies
define difficult biliary cannulation based on the number of cannulation attempts and/or duration of
cannulation. The occurrence of difficult cannulation depends on some uncontrollable factors such as
patient anatomy (eg, diverticulum papilla, thick and long duodenal papilla, abnormal confluence of
biliopancreatic duct, etc.), disease-specific factors (eg, duodenal papilla or ampulla tumor, biliary
lithoyomy after digestive tract reconstruction, etc.), and operators' experience. Difficult cannulation is
closely associated with the increase of adverse events after ERCP, of which post-ERCP pancreatitis
(PEP) is the most common and serious complication. Therefore, early risk stratification of population
with high-risk of PEP is crucial. At present, an increasing number of scholars are attempting to develop
clinically practical PEP risk prediction score systems. When difficult intubation is encountered, the
overall success rate of bile duct intubation can be increased to 95% by using advanced rescue intubation
techniques. The current commonly used rescue intubation techniques based on ERCP mainly include
double-guidewire technique, wire-guided cannulation over a pancreatic stent, transpancreatic precut
sphincterotomy, needle-knife precut papillotomy, and needle-knife precut fistulotomy. However, these
advanced techniques also increase the risk of complications and their implementations are limited by
factors such as the anatomical structure of the duodenal papilla, the process of the guidewire insertion
into the pancreatic duct, and the skill level of the surgeon. If cannulation still fails despite the use of
above-mentioned rescue intubation techniques, the operation should be terminated immediately and a
second ERCP should be considered to be performed a few days later, in combination with the measures
such as percutaneous transhepatic cholangial drainage, percutaneous transhepatic gallbladder drainage,
and the newer endoscopic ultrasound (EUS) -guided interventions, EUS-guided rendezvous or EUS-
guided anterograde interventions. The purpose of this paper is to describe the definition, related risk
factors and adverse impacts of difficult cannulation, to review and compare the safety and effectiveness
of different rescue intubation techniques, and to discuss the selection and application of different rescue
intubation techniques from different difficult intubation scenarios. In addition, this article also introduces
the alternative measures and the selection basis after the failed cannulation in the first ERCP procedure,
so as to provide a reference for the establishment of standardized ERCP intubation procedure in clinical
practice.
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Figure 1 DGW technique

passing into the pancreatic duct, and selective bile

E1 DGWH A

A: A guide wire inadvertently

duct intubation with the second guide wire at 11
o'clock above the indwelled first guide wire in the
pancreatic duct; B: X-ray fluoroscopy showing
successful insertion of the guide wire into the bile
duct through the DGW technique
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Figure2 WGC-PS technique

passing into the pancreatic duct, and placement of a 5

A: A guide wire inadvertently

cm long 5 Fr pancreatic duct stent alongside the
inadvertently introduced guide wire; B: Selective bile
duct cannulation with an arcuate incision above the

pancreatic duct stent
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Figure 3 TPS technique A: X-ray fluoroscopy showing
the guide wire entering into the pancreatic duct; B:
Adjusting the arcuate incision knife to the direction
of the bile duct under guidance of the wire guided
(11-12 o 'clock direction), and upward cuting the
common septum of the biliopancreatic duct from the
opening of the papilla to expose the lower end of the
bile duct in the papilla, and then cannulating the bile
duct
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Figure 4 NKP technique
incision in a layered fashion from the opening of the

A: Using a needle knife to make

papilla at 11 o 'clock upwards until the dissection of
the lower sphincter of the bile duct in the papilla,
followed by selective bile duct cannulation; B: Outflow

of dense black bile from the papilla after successful

bile duct insertion
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Figure 5 NKF technique

papilla with difficult identification of the opening of

A: Eminence of the duodenal

the papilla under endoscopy; B: A fistula made by
puncturing through the mucosa at about 5 mm from
the opening of the papilla with a needle knife,
followed by incision at 11 o 'clock through the
fistula until the exposure of the distal bile duct, and
then performing selective bile duct intubation with a

guide wire
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