
Cholangioscopy is increasingly used to complement to stand-
ard endoscopic retrograde cholangio-pancreatography (ERCP)
as a diagnostic and therapeutic approach to biliary disorders,
including biliary strictures and choledocholithiasis. Peroral
cholangioscopy was first described in 1976, using a fiberoptic
cholangioscope and mother-baby technique [1, 2]. However,
the mother-baby technique, which uses a standard duodeno-
scope as a platform to advance a dedicated small caliber cho-
langioscope into the bile duct through the working channel of
the duodenoscope, has never been widely adopted in clinical
routine. This was mainly due to the fragility of the baby scope,
its limited maneuverability, the minute accessory channel, and
the need for a second experienced endoscopist [3]. A new video
cholangioscope was introduced in 1999 with high-quality digi-
tal imaging [4]. However, two experienced operators were still
needed for the procedure and the problem of the fragility of
the baby scope and high associated costs for repairs persisted.

In 2007, a disposable single-operator cholangioscopy (SOC)
system was introduced with superior four-way deflection cap-
abilities, eliminating the need for a second endoscopist; how-
ever, its use was limited by the low image quality provided by
the fiberoptic system and the high procedural costs [5]. Basical-
ly, direct peroral cholangioscopy (DPOC) promises to merge ad-
vantages of two worlds, namely standard upper and biliopan-
creatic endoscopy, while enabling high-quality visualization of
the biliary lumen using high-definition endoscopes with magni-
fication capabilities and the latest image enhancement tech-
nologies, providing good maneuverability with four-way de-
flection of a standard ultraslim endoscope, and allowing for in-
traductal treatment with standard-sized accessories under op-

tical control [3]. Furthermore, DPOC is a single-operator proce-
dure and the use of a reusable endoscope may reduce the over-
all costs. Since 2006, DPOC has been increasingly performed
using standard upper endoscopes [3, 6–8]. However, the effica-
cy of its clinical application is mainly determined by crucial pro-
cedural steps: (1) intubation of the papillary orifice; and (2) ad-
vancement to the region of interest and stabilization within the
biliary tree. While free-hand access to the common bile duct
(CBD) is cumbersome and often impossible, success rates with
DPOC were significantly improved to greater than 90% by ac-
cessories and technical refinements, i. e., stiff guidewires, an-
choring balloons, overtubes and other devices, that are used
to enable biliary access and to stabilize the position within the
bile duct, in various studies [7–11] However, application of
these accessories and techniques rendered the DPOC proce-
dure even more complex. Dedicated reusable cholangioscopes
with multi-bending (MB) technology recently have been pro-
posed to overcome these limitations and have been evaluated
in clinical trials, showing high success rates for free-hand biliary
access and diagnostic and therapeutic success [3, 12]. A pro-
spective randomized controlled trial comparing DPOC using
multibending and conventional technique reported a signifi-
cantly higher success rate of freehand intubation and advance-
ment to the hilum or the obstructed segment of the bile duct,
respectively, of 89.1% in the MB group compared to 30.4% in
the conventional group. Remarkably, mean procedure time for
MB DPOC was only 3.2 minutes. While there were reports of
major complications associated with DPOC in previous trials
[13], i. e. fatal gas embolism or severe cholangitis, associated
with DPOC in previous trials, no such adverse events were docu-
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mented in the aforementioned trial. However, favorable results
with DPOC have mainly been achieved in expert centers with
broad experience in biliopancreatic endoscopy and direct per-
oral cholangioscopy and may not be directly transferable to
other endoscopists with various levels of skill and experience
[3, 12]. In addition, application of DPOC is limited to cases
with dilatation of the CBD of more than 8mm and success rates
with examination of the bile ducts upstream of the hilum are
still inconsistent. In the last decade, single-operator cholan-
gioscopy (SOC) has evolved from a technique requiring ad-
vanced skills with biliopancreatic endoscopy at a reference cen-
ter to an easy-to-apply plug-and-play tool for direct visualiza-
tion of the biliary system, thus providing high-quality digital
images and therapeutic capabilities in daily care. It’s efficacy
in evaluation of biliary strictures and in biliary stone manage-
ment have been shown in various trials [14–17]. In addition,
use of disposable endoscopes may eliminate the risk of cross
contamination that might be associated with reprocessable en-
doscopes. However, the limitation of high procedural costs re-
mains. For complex biliary strictures, SOC is a useful tool to
achieve selective guidewire insertion into the obstructed seg-
ments [18]. However, due to the minute accessory channel,
the cholangioscope must be removed for stent implantation
and the drainage has to be inserted without optical control.

In this context, the current retrospective feasibility trial by
Park et al. in the current issue of Endoscopy International Open
showed that DPOC could be used for biliary drainage by implan-
tation of a small-caliber plastic stent or nasobiliary drainage,
without exchange to a duodenoscope under visual control.
The technical and clinical success rates were 100% for various
indications associated with obstructive jaundice, including dif-
ficult bile duct stones and biliary strictures. Of note, inclusion
criteria for the trial included dilatation of the CBD to more
than 8mm as well as a previously performed biliary sphincterot-
omy or balloon sphincteroplasty (by use of a standard duode-
noscope). Because the size of the stent that can be inserted
via a cholangioscope is determined by the diameter of the
working channel, DPOC is unique in its ability to expand thera-
peutic indications for direct cholangioscopy by performing di-
rect biliary drainage. However, the clear limitations of the study
are its retrospective, uncontrolled design and the small number
of patients.

While the option of direct stenting of the bile ducts without
exchange of the endoscope appears attractive and may help to
reduce procedural duration, questions remain to be answered
about long-term efficacy and safety of these small-caliber
drains (usually one 5F stent or nasobiliary drain) related to stent
patency, complications related to premature stent occlusion,
and the number of reinterventions necessary. Results also
have to be compared with standard stenting techniques [19],
preferably in prospective comparative trials. The future role of
direct peroral cholangioscopy is still uncertain, despite the fact
that the high technical and clinical success rates with single-op-
erator cholangioscopy for various indications and a successful
scientific approach and marketing strategy by the manufactur-
er of the only available system have led to worldwide use of
these systems in endoscopy units that do not specialize in he-

patobiliary interventions. Despite several technical improve-
ments and available accessories, DPOC is still a challenging
and cumbersome procedure and is usually performed in expert
centers. Prototypes that have been shown to be effective in
small single-center trials are not yet commercially available.
However, there are still indications for DPOC in the diagnostic
and therapeutic workup of biliary diseases in selected patients.
It may remain the method of choice: 1) when high-resolution
imaging of the CBD is needed with the option of application of
advanced imaging technologies like narrow-band-imaging,
magnification or artificial-intelligence-based diagnostic algo-
rithms, i. e. in evaluation of indeterminate strictures or in the
development of screening programs for premalignant lesions
in the biliary system in selected high-risk patients; 2) if intra-
luminal therapy is needed other than biopsy or stone treat-
ment, necessitating use of large-caliber accessories, i. e. nee-
dles or snares for EMR/polypectomy [20] or argon plasma coag-
ulation probes; and 3) when economic resources or reimburse-
ment policies do not allow for routine use of costly disposable
cholangioscopes.

In conclusion, we have to admit that a single ideal method
for cholangioscopy for each and every indication is not yet
available. Currently, the choice of the optimal diagnostic and
therapeutic strategy and sequence, and in particular, of the
cholangioscopy method, must take into account individual pa-
tient- and procedure-related factors, including the indication
for and objective of cholangioscopy, location of the target area
in the biliary tree, anatomical variations, diameter of the CBD
and intrahepatic bile ducts, and availability of the technology
as well as local expertise and the economic burden. The major-
ity of cholangioscopy procedures in Western countries current-
ly are done with SOC, and DPOC is mainly performed in specia-
lized expert centers and/or for niche indications. A first crucial
step to resuscitate DPOC for wider clinical use could be to com-
mercialize dedicated cholangioscopes with multibending tech-
nology and advanced imaging technologies at acceptable cost
and create a training program for biliopancreatic endoscopists.
The future role of direct peroral cholangioscopy also has to be
determined by prospective clinical trials in various indications,
preferably with inclusion of control groups.
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