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ABSTRACT

Background and study aims There are few salvage tech-
niques for achieving biliary cannulation when no duct can
be accessed.

Patients and methods We retrospectively reviewed 10
consecutive cases in which the mini-forceps traction-assis-
ted cannulation technique (MFTAC) was used after failure
of any duct access during endoscopic retrograde cholan-
giopancreatography (ERCP). Outcomes included technical
success, use of adjunct techniques; time to biliary access;
and adverse events (AEs).

Results Most patients had a native papilla (n =9) of peri-di-
verticular location (n =5) and a benign indication (n =6).
Standard cannulation was unsuccessful over 8:23 mm:ss
(interquartile range [IQR] 6:04-19:43). MFTAC had 100%
technical success, achieved biliary access after 17:38 mm:
ss (IQR 8:52-20:31), and had a 10% incidence of AEs (post-
ERCP pancreatitis). MFTAC was sufficient to allow biliary
cannulation in three cases and allowed pancreatic duct ac-
cess in seven cases, which then allowed biliary cannulation
with double-wire technique (5/10) and transpancreatic
septotomy (2/10).

Conclusions MFTAC is a feasible salvage approach for bili-
ary access when standard cannulation methods fail.

Introduction

Deep ductal cannulation during endoscopic retrograde cholan-
giopancreatography (ERCP) fails in approximately 10% to 20%
of cases [1]. Despite endoscopist experience, variations in pa-
tient papillary morphology may preclude successful deep duc-
tal access with standard cannulation techniques [2]. When no
duct can be accessed with a wire during ERCP, free-hand needle
knife precut sphincterotomy (NKS) or endoscopic ultrasound-
guided biliary drainage (EUS-BD) are well-established salvage
techniques that share similar efficacy and safety [3]. For such

scenarios, NKS has been preferably recommended because
EUS-BD requires dedicated training on therapeutic EUS, entails
incremental equipment costs, and needs a dedicated pre-pro-
cedure consent [1]. However, NKS fails to achieve any ductal ac-
cess in 10% of cases, often related to a distorted major papilla
that precludes safe precut dissection [3,4].

In these settings, traction-assisted methods using endoclips,
elastic bands, and two-devices-in-one-channel have been de-
scribed in small case series and case reports as alternatives to
NKS or EUS-BD [5,6,7]. Few small studies have reported use of
traction via a mini-forceps with a two-devices-in-one-channel
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technique to aid successful duct access in difficult ERCPs due to
large periampullary diverticulum [5, 8,9]. We hypothesize that
the mini-forceps technique is a feasible alternative to NKS or
EUS-BD in situations when no duct can be accessed with stand-
ard cannulation methods due to an unfavorable papillary con-
figuration. Thus, we conducted a feasibility study to report
technical success and safety of this technique on assisting with
difficult biliary cannulation.

Patients and Methods
Study design and patient population

This was a single-center, retrospective case series of consecu-
tive subjects who underwent ERCP at the University of Michigan
between August and November 2023. Inclusion criteria were: 1)
ERCP for biliary indication; 2) reachable major papilla; 3) failed
deep biliary access with standard techniques; 4) failed wire ac-
cess to the pancreatic duct (PD); and 5) attempted traction-as-
sisted biliary cannulation using a mini-forceps. Exclusion crite-
ria included: attempt of NKS or EUS-BD before use of traction;
ampullary mass; ERCP for pancreatic indication; and altered
anatomy ERCP. The study protocol was approved by the Institu-
tional Review Board of the University of Michigan
(HUM00240663).

Endoscopic technique

Three high-volume advanced endoscopists (> 300 ERCPs per
year) started using the mini-forceps traction technique in our
center in August 2023. This was used at endoscopist discretion
as a salvage cannulation technique when standard methods
failed to provide ductal access and before attempting NKS or
EUS-BD. The technique consisted of advancing the mini-forceps
(catheter diameter 3F; jaw outer diameter T mm; SpyBite Max,
Boston Scientific, Natick, Massachusetts, United States)
through the 4.2-mm working channel of a therapeutic duode-
noscope in parallel to a cannulation catheter. Within the duode-
nal lumen, the jaws of the mini-forceps were used to grasp the
inferior duodenal fold while applying traction to the shaft of the
device. This maneuver served to mobilize the duodenal mucosa
laterally or downwards, reorient the intraduodenal portion of
the bile duct, and simultaneously attempt ductal access with a
cannulation device (» Fig. 1). If the wire accessed the PD, then
biliary cannulation was attempted using double-wire technique
or transpancreatic septotomy, with or without the assistance of
mini-forceps traction. Once biliary cannulation was achieved,
biliary sphincterotomy was performed as needed with or with-
out mini-forceps traction (» Video 1).

Data collection

Data were obtained from procedure documentation, case vi-
deos, and chart review. All cases were video recorded and later
assessed by one reviewer (CM). Times from the first attempt at
cannulation until starting traction with the mini-forceps and
from starting traction until successful biliary cannulation were
estimated (mm:ss). Papillary morphology was determined by
agreement of two reviewers (CM, JDM) using a validated classi-

» Fig.1 Example of mini-forceps traction-assisted biliary cannula-
tion technique in a patient with intradiverticular papilla.

O VIDEO

» Video 1 A video-guided demonstration of biliary cannulation
and biliary sphincterotomy, with or without the use of mini-for-
ceps traction.

fication system [10]. Disagreements were resolved by consen-
sus-based discussion.

Outcomes

The primary outcome was technical success, defined as suc-
cessful deep cannulation of the bile duct. Secondary outcomes
included: 1) use of concomitant adjunct cannulation tech-
niques; 2) elapsed time for successful biliary access with the
traction technique; and 3) adverse events (AEs).
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Patient characteristics

A total of 10 patients underwent the mini-forceps traction
technique (50% female; median age 68.2 years, interquartile
range [IQR] 65-75.3). Most patients had native papillary anat-
omy (n =9) and a benign indication (n =6). Half of the patients
had a peri-diverticular papilla, including three with intradiverti-
cular location, while the rest had pendulous (n =3), bulging (n
=1), or creased papillae (n =1). Standard cannulation attempts
were made for a median of 8:23 mm:ss (IQR 6:04-19:43) with-
out successfully accessing any duct.

Procedure outcomes

Technical success with the mini-forceps traction technique was
100%. In three of 10 cases, the mini-forceps technique alone
was sufficient to achieve biliary access. In seven of 10 cases,
mini-forceps-assisted PD access was first achieved, followed by
concomitant double-wire technique (n =5) and trans-pancreat-
ic septotomy (n =2) while still applying traction with the mini-
forceps. Successful biliary access was obtained at a median of
17:38 mm:ss (IQR 8:52-20:31) from time of initiating traction.
One patient with choledocholithiasis and intradiverticular pa-
pilla experienced moderately severe post-ERCP pancreatitis de-
spite insertion of a prophylactic pancreatic stent, administra-
tion of rectal indomethacin, and peri-procedural fluids. Biliary
access on this patient was only successful after trans-pancreat-
ic septotomy, which was performed after PD access was gained
with mini-forceps traction (» Table 1).

Discussion

In this single-center retrospective study, we found that the
mini-forceps traction-assisted cannulation technique was a fea-
sible method to gain biliary access in cases in which guidewire
access could not be attained with standard approaches. This
method was overall safe, easy to implement, and used in lieu
of NKS and EUS-BD in patients with periampullary diverticulum,
redundant papillary folds, and inadequately exposed papillary
orifice.

Our study expands our knowledge about the utility of the
mini-forceps traction-assisted biliary cannulation technique.
The technique was first described a decade ago in a case report
of a patient with a peri-ampullary diverticulum, in whom endo-
scopic hemoclip traction failed and then the mini-forceps tech-
nique successfully aided on cannulating the bile duct [8]. Sub-
sequently, two case series confirmed high technical success
(90%-100%) in patients with periampullary diverticulum in
whom standard cannulation techniques failed due to inability
to visualize the papilla [5,9.] Similar to those reports, we found
100% technical success on facilitating biliary access with this
technique when other standard cannulation techniques failed.
Mechanistically, this technique works by exposing the major
papilla when duodenal folds or a periampullary diverticulum
obscures its visualization, and by straightening and orienting
the duct into a more accessible configuration.

There are several relevant points to highlight from our study.
A novel aspect is that this technique is not only helpful for pa-

» Table 1 Study results with mini-forceps traction-assisted technique
for biliary cannulation.

Results (N =10) n (%) or median (IQR)
Baseline characteristics
Male sex 5(50%)

Age, median (IQR) 68.2 (65-75.3)

White race, n (%) 9(90%)
Papillary anatomy

= Peri-diverticular 5(50%)
= Pendulous 3(30%)
= Bulging 1(10%)
= Creased 1(10%)
Indication

= Malignant biliary stricture 4 (40%)
= Choledocholithiasis 2(20%)
= Papillary stenosis 2(20%)
= Cholangitis 1(10%)
= 1gG4 cholangiopathy 1(10%)
Native papilla 9(90%)

Duration of cannulation attempts prior
to traction-assisted technique (mm:ss),

8:23 (6:04-19:43)

median (IQR)

Outcomes

Technical success 10(100%)
Adjunct cannulation technique

= Double-wire 5(50%)

= Transpancreatic septotomy 2(20%)

Duration to successful biliary cannula-
tion with traction-assisted technique
(mm:ss), median (IQR)

17:38 (8:52-20:31)

Adverse events

= Post-ERCP pancreatitis 1(10%)
= Perforation 0
= Bleeding 0

ERCP, endoscopic retrograde cholangiopancreatography; IQR, interquartile
range; mm:ss, minutes:seconds.

tients with a periampullary diverticulum, but also in other types
of challenging ampullary configurations such as pendulous,
bulging, or creased papillae. In these cases, NKS was not at-
tempted because configuration of the papilla was not favorable
for safe dissection. The traction technique was not only effec-
tive in allowing successful bile duct access in these challenging
cases, but also in providing adequate orientation for transpan-
creatic septotomy and biliary sphincterotomy. The technique
was easy to implement and required no additional training
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other than competence with ERCP. This may be an advantage of
this technique over NKS or EUS-BD, which require significant
expertise to perform safely and efficiently. Finally, this tech-
nique may reduce failed biliary cannulations in patients with
difficult ampullary anatomy.

There are some disadvantages with the mini-forceps trac-
tion technique. First, traction alone was rarely sufficient to
achieve bile duct cannulation. More often, traction technique
first led to successful wire access to the PD and subsequently
use of pancreatic guidewire-assisted cannulation techniques.
This facilitates prophylactic PD stent insertion, which most of
these patients would benefit from due to prolonged cannula-
tion attempts. Second, successful biliary cannulation took on
average 17 minutes, which reflects the difficulty of the cases
that required traction. Although long, this duration is likely
shorter than with clip traction or EUS-guided rendezvous [5].
Third, one patient (10%) had moderately severe acute pancrea-
titis despite rectal indomethacin and a prophylactic pancreatic
stent. This cannot be directly attributed to the mini-forceps
technique, because this patient also underwent trans-pancre-
atic septotomy, a recognized risk factor for post-ERCP pancrea-
titis. Fourth, the mini-forceps used in the study is not available
in all endoscopy units, especially in those not performing chol-
angioscopy. Therefore, availability to disseminate the tech-
nique may be limited. Finally, costs to implement this tech-
nique may be prohibitive in some low-resource settings, espe-
cially compared with clip traction. The cost of each mini-for-
ceps is $500 in our unit, which is similar to the costs of NKS
and cheaper to EUS-BD.

Our study has some limitations. The sample size was small.
The technique was performed by high-volume endoscopists.
Patients were recruited from a tertiary care center. The design
was retrospective. There was no comparative arm. The decision
to pursue this technique was at endoscopist discretion without
clear criteria, other than failure to cannulate any duct with con-
ventional methods and lack of a favorable configuration for
NKS. These limitations result in selection bias and limited exter-
nal validity. Given the small number of patients with peridiver-
ticular papilla, a more detailed classification of these types of
papillary configurations was not conducted.

The study has some strengths that potentially mitigate bias.
We included only consecutive cases performed since the tech-
nique was first started at our institution. We prospectively vid-
eo recorded all cases to ensure proper capture of procedure de-
tails, which reduces misclassification bias. We reviewed all the
videos to calculate procedure time and classified all the papilla
configurations using a validated system.

Conclusions

In conclusion, the mini-forceps traction-assisted technique was
a feasible salvage approach for bile duct access when standard
cannulation methods failed during ERCP. Future prospective
studies are needed to compare the mini-forceps technique
with NKS, EUS-BD, and other traction-assisted techniques in

cases of difficult biliary cannulation due to difficult ampullary
anatomy and when pancreatic guidewire-assisted cannulation
is not feasible.
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