
INTRODUCTION

Peroral cholangioscopy (POC) permits direct visualization 
of the biliary tree for diagnostic procedures and provides endo-
scopic guidance for therapeutic interventions. Three POC sys-
tems are available, including a mother-baby cholangioscopic 
system, the SpyGlass direct visualization system, and direct 
POC using an ultraslim upper endoscope.1 POC is traditio-
nally conducted using a mother-baby scope system. However, 
POC using this system is cumbersome, labor-intensive, and 
difficult. A small caliber baby scope can be broken easily, is ex-
pensive, and difficult to handle with limited irrigation and su-
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ction, and it has a small working channel of 1.2-mm diameter. 
The mother-baby scope system is also operated by two skill-
ed endoscopists using two endoscopic systems. Therefore, 
routine clinical application of this system has been limited. A 
single-operator cholangioscopic system has been developed as 
a new type of POC system, and preliminary results have been 
reported.2,3 An ultraslim upper endoscope can be advanced 
into the bile duct through the major papilla. Direct POC us-
ing an ultraslim endoscope has been proposed as a single-
operator system for direct endoscopic examination of the 
biliary tree.4

DIRECT POC SYSTEM

The ultraslim upper endoscope was originally designed for 
transnasal applications. GIF-XP260NS (Olympus Co., Tokyo, 
Japan) is a dedicated ultraslim upper endoscope. It has a 5-mm 
outer diameter with a 2-mm working channel. Direct POC in-
volves directly inserting of an ultraslim upper endoscope into 
the biliary tree through the papilla. The biliary tract can be vis-
ualized under direct POC using a conventional endoscope and 
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controlled by a single operator. This system has three major ad-
vantages compared with other POC systems. Direct POC 
provides high quality endoscopic imaging with the ease of 
performance of enhanced endoscopy using narrow band im-
aging (NBI). A large, 2-mm diameter working channel can be 
extended for interventional procedures, including for tissue 
sampling, and permits 5-Fr instruments. The direct POC sys-
tem uses a con ventional endoscope with a standard endosco-
pic set up by a single operator. Thus, it is an economical solu-
tion for POC. The major obstacle for direct POC using an 
ultraslim endoscope is the relatively acute angle that must be 
maneuvered from the second part of the duodenal lumen 
into the biliary system. Therefore, specialized accessories or 
techniques are necessary to advance an ultraslim endoscope 
into the proximal biliary system and to improve the success 
rate of direct POC. An intraductal balloon through the scope 
permits access, stability, and positioning of the ultraslim en-
doscope within the biliary system. Direct POC using an intra-
ductal 5-Fr balloon catheter that can be anchored and fixed 
via ballooning within a branch of the intrahepatic duct or pro-
ximal portion of a strictured segment has a high success rate.5

INDICATIONS FOR DIRECT POC

Important diagnostic indications for direct POC are listed 
in Table 1. Direct intraductal visualization with image-enhan-
ced cholangioscopy and targeted biopsy can provide clues for 
intraductal biliary lesions. Tissue sampling under direct visu-
alization is a major advantage of direct POC because larger 
biopsy forceps can be used compared with other POC systems. 
Enhanced endoscopy can be performed easily with an ultras-
lim endoscope. NBI shows detailed images of the surface stru-
cture and of the mucosal microvessels. Emphasizing mucosal 
structures by NBI improves the utility of endoscopic images, 
and it can be used to distinguish neoplastic from normal bili-
ary tract.6 Therapeutic interventions with direct POC can be 
expanded over those possible with the current mother-baby 
POC and the SpyGlass system by using a large working cha-
nnel (Table 2). Intraductal lithotripsy, tumor ablation with 
photodynamic therapy, or argon plasma coagulation under di-
rect POC is feasible procedures for patients with biliary tract 
diseases that are not amenable to conventional endoscopy. En-
doscopic lithotripsy with electrohydraulic lithotripsy or laser 
lithotripsy is the most common therapeutic intervention with 
a high success rate under direct POC.7,8 Endoscopic extraction 
can be performed by direct POC using a 5-Fr dormia basket 
or snare. Direct POC is also useful for evaluating residual sto-
nes after mechanical lithotripsy for retained common bile duct 
(CBD) stones. Not only detection of small fragmented stones, 
but endoscopic removal of stones or fragments can be accom-

plished under direct visualization using 5-Fr dormia baskets.9 
Direct POC can be used to identify other additional pathology, 
not only fragmented stones. Endoscopic drainage can be per-
formed by direct POC using a 5-Fr catheter or stent, particu-
larly for patients who need selective guidewire access, such as 
for the orifice of the cystic duct or major intrahepatic bran-
ches.10,11

LIMITATIONS OF THE CURRENT  
DIRECT POC SYSTEM

The current direct POC system has several disadvantages. 
A widely opened ampulla of Vater orifice with a major sphin-
cterotomy is needed. Some cases should be combined with 
papillary balloon dilation for easy and smooth insertion of 
the ultraslim scope into the biliary tree. Adverse effects can 
occur due to the wide opening of the papilla using sphincter-
otomy with or without a dilated balloon. Direct POC can 
only be performed with a bile duct dilated >8 mm. Thus, pa-
tients with diffused strictures, such as primary sclerosing 
cholangitis, can be difficult to operate on using direct POC. 
Anchoring of an intraductal balloon catheter is not always 
successful. In particular, anchoring and maintaining the bal-
loon is technically very challenging in patients without stric-
tured biliary segment or impacted stones. The 5.0 mm inser-
tion diameter of the ultra-slim scope is still thicker than the 3.4 
mm of the new baby scope. The current ultraslim scope is not 
designed for use as a cholangioscope, as it is too flexible, and 
it is easy to make a loop in the gastric fundus or third portion 
of the duodenum. The current form of intraductal balloon ca-
theter is cumbersome to use. Anchoring the balloon can make 
direct POC appear to be a complex procedure. All accessories 

Table 1. Diagnostic Indications for Direct Peroral Cholangioscopy

Evaluation of indeterminate biliary strictures
Differentiation of indeterminate filling defects
Evaluation of equivocal cholangiogram findings
Diagnosis and determination of the extent of bile 
  duct cancer, intraductal papillary mucinous neoplasia, 
  or biliary papillomatosis
Hemobilia of unknown etiology
Detection of remnant stones after lithotripsy

Table 2. Possible Therapeutic Interventions with Direct Peroral 
Cholangioscopy

Endoscopic lithotripsy
Endoscopic extraction
Endoscopic biliary drainage
Endoscopic resection
Endoscopic tumor ablation therapy
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supporting the scope, such as an intraductal balloon catheter, 
including the guidewire should be removed from the working 
channel of the scope to use interventional instruments. This 
can cause instability in the scope position. The distal tip of the 
scope can easily dislocate on the distal CBD or fall into the duo-
denum. The slim POC scope should be exchanged with an  
duodenoscope during ERCP. New accessories or scopes must 
be developed to overcome the technical disadvantages of cur-
rent direct POC. Access balloon catheters for cholangioscopy 
have been developed for easy exchange of a duodenoscope 
with a slim endoscope and provide stability and positioning of 
a slim endoscope in the bile duct.12 A peroral direct cholangio-
scope prototype is being developed by Olympus with improved 
performance as a dedicated cholangioscope such as longer 
working length, two accessory channels, and a short distal be-
nding section.13 A second-generation prototype of the peroral 
direct cholangioscope with multibending functions for free 
hand insertion into the bile duct has been evaluated clinically.14

COMPLICATIONS

Complications of the POC system are shown in Table 3. 
The most common complication is cholangitis, which occurs 
in up to 14% of cases.15 The administration of prophylactic anti-
biotics is mandatory to minimize the incidence of cholangitis. 
Irrigated normal saline should be suctioned as much as pos-
sible. CO2 insufflation is recommended in cases of purulent 
bile, rather than large amounts of normal saline. An air emboli-
sm is a rare but fatal complication associated with direct POC.16 
CO2 insufflation is strongly recommended rather than room 
air to prevent an air embolism.17 Only minimal air insufflation 
is required during a biliary examination with POC even with 
CO2. Irrigation with normal saline instead of air is recommen-
ded for good vision. The air supply can be stopped to prevent 
an air embolism in patients susceptible to an air embolism, su-
ch as those with liver cirrhosis.

CONCLUSIONS

Direct POC using an ultraslim endoscope is useful for di-
agnosis of biliary lesions and for therapeutic intervention. 
The future of biliary endoscopy, with the development of new 

devices and endoscopes, is direct visualization to enable diag-
nostic and therapeutic procedures.
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Table 3. Possible Complications Associated with Peroral Cholan-
gioscopy

Cholangitis
Air embolism
Hemobilia
Pancreatitis
Bile leakage


