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Abstract

AIM: To report our experience using a recently intro-
duced anchoring balloon for diagnostic and therapeutic
direct peroral cholangioscopy (DPOC).

METHODS: Consecutive patients referred for diag-
nostic or therapeutic peroral cholangioscopy were
evaluated in a prospective cohort study. The patients
underwent DPOC using an intraductal anchoring bal-
loon, which was recently introduced to allow consistent
access to the biliary tree with an ultraslim upper endo-
scope. The device was later voluntarily withdrawn from
the market by the manufacturer.

RESULTS: Fourteen patients underwent DPOC using
the anchoring balloon. Biliary access with an ultraslim
upper endoscope was accomplished in all 14 patients.
In 12 (86%) patients, ductal access required sphinc-
teroplasty with a 10-mm dilating balloon. Intraductal
placement of the ultraslim upper endoscope allowed sat-
isfactory visualization of the biliary mucosa to the level
of the confluence of the right and left hepatic ducts in
13 of 14 patients (93%). Therapeutic interventions by
DPOC were successfully completed in all five attempted
cases (intraductal biopsy in one and DPOC guided laser
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lithotripsy in four). Adverse events occurred in a patient
on immunosuppressive therapy who developed an in-
trahepatic biloma at the site of the anchoring balloon.
This required hospitalization and antibiotics. Repeat
endoscopic retrograde cholangiopancreatography 8 wk
after the index procedure showed resolution of the bi-
loma.

CONCLUSION: Use of this anchoring balloon allowed
consistent access to the biliary tree for performance of
diagnostic and therapeutic DPOC distal to the biliary
bifurcation.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

The value of cholangioscopy for diagnosis and treat-
ment of biliary disorders has been well established".
Diagnostic and therapeutic direct peroral cholangioscopy
(DPOC) using an ultraslim upper endoscope offers sig-
nificant advantages over ductoscopy using dedicated
cholangioscopesm. The ultraslim endoscope uses a single-
operator platform, provides high-definition digital im-
age quality, allows simultaneous irrigation and therapy,
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is not fragile, and has a larger working channel enabling
enhanced diagnostic sampling and therapeutic interven-
tions. However, DPOC in its current state has significant
limitations. Initial free biliary cannulation is cumbersome,
time consuming, and associated with a significant failure
rate. Even when access is obtained, intraductal maneuvet-
ability and stability may be compromised by looping of
the endoscope in the stomach or duodenum. To address
these technical challenges, a prototype biliary anchoring
balloon has been designed. Feasibility of this system in
an animal model has been assessed but human reports
are lackingm.

We performed a study in 14 patients to assess utility
of this device for diagnosis and treatment of various bili-
ary disorders prior to voluntary device withdrawal by the
manufacturer. We report our experience using this device
for ductal access in all 14 patients.

MATERIALS AND METHODS

Study aims and patients

This was a prospective cohort study of consecutive pa-
tients referred to our tertiary care center for endoscopic
retrograde cholangiopancreatography (ERCP) and per-
oral cholangioscopy. The primary aim of the study was
to assess the ability to gain access to the bile duct with an
ultraslim upper endoscope and visualize the extrahepatic
biliary mucosa to the level of the confluence of the left
and right hepatic ducts. The secondary aim was to exam-
ine the feasibility of performing therapeutic procedures
through the endoscope while maintaining intraductal ac-
cess. This study was approved by The Cleveland Clinic
Institutional Review Board. The inclusion criteria were
presence of biliary pathology and ability of the patients
to give informed consent. The exclusion criteria were
coagulopathy, suspicion for acute ascending cholangitis,
latex allergy, and biliary ductal diameter < 6 mm.

Anchoring balloon

The anchoring balloon used in this study (Cook Medical,
Winston-Salem, NC, United States) had five components.
A short stylet located at the most proximal end of the
device was used to occlude the air channel after the bal-
loon was inflated. This prevented deflation of the bal-
loon after removal of the handle. Immediately distal to
the stylet, there was a handle, which could be detached
and removed to allow backloading of the device into an
ultraslim upper endoscope while maintaining balloon
inflation. The device had a 300-cm long, 4-French cath-
eter with a nitinol stiffening core. At the distal end of the
catheter, there was a latex balloon that could be inflated
to 15 mm and used as an intraductal anchoring point. A
radiopaque loop tip was located at the most distal end of
the device and allowed positioning of the balloon in the
desired duct under fluoroscopic guidance over a guide-

wire (Figure 1A).

Cholangioscopy procedure
All procedures were performed by an experienced endos-
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copist, under monitored anesthesia care sedation with the
patients in the prone position. Endoscopic sphincteroto-
my was or had been performed previously prior to direct
peroral cholangioscopy in all patients. Balloon sphinc-
teroplasty to 10 mm was performed as needed. After
completion of ERCP, a 0.889-mm guidewire was placed
in one of the intrahepatic ducts. The anchoring balloon
was then directed into that intrahepatic duct by placing
the loop end of the device over the guidewire. Location
of the guidewire and the anchoring balloon was verified
by fluoroscopy (Figure 1B). The balloon was then inflated
with air to anchor it within the duct. A gentle pull on the
balloon catheter confirmed ductal anchoring. If the pull
on the catheter led to dislodgment of the balloon, it was
deflated and the procedure was repeated to reposition the
balloon in another intrahepatic duct followed by inflation
of the balloon and pulling to confirm anchoring, Once
anchoring of the balloon was confirmed, the air chan-
nel of the device was covered with the stylet to keep the
balloon inflated. The proximal handle was then detached
from the catheter and removed. This was followed by
removal of the duodenoscope and the guidewire, leaving
the inflated balloon and its catheter behind. An ultraslim
upper endoscope was backloaded over the catheter and
advanced into the bile duct to the level of the conflu-
ence of the right and left hepatic ducts (Figure 1C). The
anchoring balloon was then removed in most cases. The
bile duct was irrigated through the accessory channel of
the ultraslim endoscope with sterile saline solution, fol-
lowed by slow withdrawal of the endoscope, allowing
systematic inspection of the biliary tree. Air insufflation
was not used, to avoid potential complications. Routine
antibiotic prophylaxis was not administered. The ultras-
lim endoscopes used in this study included GIF-XP160
(outer diameter 5.9 mm), GIF-XP180 (outer diameter 5.5
mm), and GIF-N180 (outer diameter 4.9 mm) (Olympus
Corporation, Center Valley, PA United States). All endo-
scopes had an instrument channel with an inner diameter
of 2 mm.

Statistical analysis

Values are presented as mean (range) or frequency (per-
centage). R version 2.4.1 software (The R Foundation for
Statistical Computing, Vienna, Austria) was used to pet-
form all the analyses.

RESULTS

Patients and indications

Fourteen consecutive patients underwent DPOC using
the new anchoring balloon. The mean age of the patients
was 05 years (range: 30-92 years). Nine (64%) patients
were female. The indications for the procedure, DPOC
findings and final diagnosis are presented in Table 1.

Biliary access

Biliary access with an ultraslim upper endoscope was ac-
complished in all patients. In 12 of 14 (86%) patients,
biliary access required sphincteroplasty with a 10-mm
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Figure 1 Ex vivo and in vivo views of the anchoring balloon. A: Overall view of the anchoring balloon; B: Fluoroscopic view of an inflated anchoring balloon that
has been passed over a guidewire and anchored in one of the intrahepatic bile ducts; C: Fluoroscopic view of an ultraslim upper endoscope that has been backloaded
over the catheter of an inflated anchoring balloon and advanced into the bile duct to the level of the confluence of the right and left hepatic ducts.

Indication DPOC diagnosis Final diagnosis Performance of Largest bile duct
sphincteroplasty diameter (mm)

Obstructive jaundice Extrinsic stricture Pancreatic cancer Yes 18

Obstructive jaundice Extrinsic stricture Chronic pancreatitis No 12

Suspicion for missed stones by ERCP Stone in the main bile duct Missed stone by ERCP Yes 17

Difficult-to-remove bile duct stone Large CBD stone DPOC-guided laser lithotripsy Yes 11
followed by stone removal

Biliary stricture in a patient with PSC Benign stricture Benign PSC stricture Yes 10

Biliary filling defect on MRI Intraductal tumor Intrahepatic cholangiocarcinoma Yes 10
with intraductal extension

Suspicion for missed stone(s) by ERCP No stones found Yes 8

Abnormal LFTs in a post liver Missed stones during ERCP Missed stones during ERCP No 11

transplantation patient

Surveillance after biliary polypectomy Complete removal of the polyp Yes 9

Difficult-to-remove bile duct stones Four stones in the main bile duct DPOC-guided laser lithotripsy Yes 13
followed by stone removal

Suspected polyp in CBD Stone in CBD CBD stone Yes 20

Suspicion for missed stones by ERCP No stones found Yes 15

Difficult-to-remove bile duct stone Large CBD stones DPOC-guided laser lithotripsy Yes 22
followed by stone removal

Difficult-to-remove bile duct stone Large stone above anastomotic DPOC-guided laser lithotripsy Yes 16

stricture

followed by stone removal

DPOC: Diagnostic and therapeutic direct peroral cholangioscopy; ERCP: Endoscopic retrograde cholangiopancreatography; CBD: Common bile duct; LFTs:
Liver function tests; PSC: Primary sclerosing cholangitis; MRI: Magnetic resonance imaging.

dilating balloon over a guidewire. In 13 of 14 (93%)
patients, the bile duct mucosa from the bifurcation to
the ampulla could be well visualized. In one patient, the
common hepatic duct could not be examined due to a
sigmoid-shaped main bile duct that prevented passage of
the endoscope proximal to the common bile duct. In this
patient, only the mucosa of the common bile duct was
inspected.

Biliary intervention
Therapeutic measures were attempted in five patients.
Four patients underwent removal of difficult-to-remove
bile duct stones and one patient had intraductal biopsy.
The four patients with difficult-to-remove stones had
at least one prior unsuccessful attempt at stone extraction
by ERCP with sphincterotomy, sphincteroplasty, and me-
chanical lithotripsy. In all cases, laser lithotripsy through
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the ultraslim upper endoscope successfully fragmented
the stones, with subsequent removal of the fragments
(Figure 2). In one of these cases, however, instability
of the ultraslim upper endoscope after removal of the
anchoring balloon, required passage of the laser probe
(SlimLine GI, Lumenis, Santa Clara, CA, United States)
into the bile duct alongside the anchoring balloon, while
keeping the balloon inflated in one of the intrahepatic
ducts to maintain access. Nonetheless, the procedure was
successful with excellent views of the biliary mucosa and
performance of laser lithotripsy under direct vision with
fragmentation and subsequent removal of the stone frag-
ments.

In one patient, DPOC was performed to evaluate
an ill-defined filling defect at the biliary confluence with
intrahepatic ductal dilatation seen on magnetic resonance
imaging. DPOC successfully visualized the filling defect

August 14, 2012 | Volume 18 | Issue 30 |



Parsi MA et a/. DPOC using intraductal anchoring balloon

Figure 2 Cholangioscopic view of a large stone. A: The stone could not
be removed during prior endoscopic retrograde cholangiopancreatography. A
plastic stent was placed and the patient was referred for cholangioscopy-guided
laser lithotripsy. Impression of the plastic stent in the stone is clearly visible; B:
Cholangioscopic view of the same stone after laser lithotripsy. The laser probe
is seen in the left lower corner of the picture.

and showed it to be a tumor projecting into the bile duct
lumen (Figure 3). Biopsies of the tumor were obtained
through the ultraslim upper endoscope using a regular
pediatric forceps (EndoJaw FB-221K; Olympus Corpora-
tion, Tokyo, Japan) and showed necrotic tissue. Follow-
up imaging studies showed growing intraductal tumor
suggesting cholangiocarcinoma.

Adverse events

One patient who had undergone orthotopic liver trans-
plantation 2 years prior to the procedure, and was on im-
munosuppressive therapy, developed intrahepatic biloma
at the site where the balloon was anchored within the
duct (Figure 4). She underwent biliary stenting to assure
ductal drainage. She also was given an intravenous dose
of antibiotics during the procedure and discharged home
on oral antibiotics and outpatient follow-up. However, 2
d after discharge she developed fever. She was admitted
to the hospital and treated with intravenous antibiotics
followed by 2 wk of oral antibiotics after discharge. Re-
peat ERCP 8 wk after the index procedure showed reso-
lution of the biloma.

DISCUSSION

Despite its many advantages, DPOC is rarely performed
in nonacademic settings. The biggest disadvantage of
DPOC has been the difficult and time-consuming task
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Figure 3 Cholangioscopic image of a tumor in the proximal common
hepatic duct. The anchoring balloon catheter is seen in the left lower corner of
the picture.

Figure 4 Biloma at the site of the anchored balloon within an intrahepatic
bile duct.

of bile duct cannulation with an upper endoscope, often
ending in failure. There are several published reports in
the endoscopic literature with innovative suggestions on
how to achieve this task. Introduction of the endoscope
over a guidewire, through a regular overtube, or with the
help of a double-balloon overtube are some of the sug-
gestions[}(’]. However, despite use of these accessories,
failure rate remains high'”.

Different variations of inflatable balloons used as an
anchor within the biliary tree have therefore been intro-
duced for easier access™. Using such a device, we were
able to gain access to the bile duct with an ultraslim up-
per endoscope in all cases and obtain high-quality images
of the biliary mucosa. We were also able to perform nec-
essary interventions such as shock wave lithotripsy or tar-
geted biopsy in all cases in which therapy was attempted.
In one of the therapeutic cases, however, the instability
of the ultraslim endoscope upon removal of the balloon
could only be remedied by keeping the anchoring balloon
in position.

Although this device performed well for allowing
access to the bile duct for performance of DPOC and
assessment and therapy of disorders of the distal biliary
system, we found it difficult to maneuver the endoscope
and gain access to the ducts proximal to the bifurcation
after deflation and removal of the anchoring balloon.
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This was mainly due to looping of the endoscope in the
stomach or duodenum after removal of the balloon.

The anchoring balloon used in this study was volun-
tarily withdrawn from the market by the manufacturing
company, reportedly because of possible increased risk
of air embolism. The possible increased risk of air
embolism is probably due to the ability of the ultraslim
upper endoscopes to insufflate the biliary tree with air,
while at the same time blocking the escape rout of the
insufflated air. In this study, we used irrigation with saline
rather than air to distend the bile duct and visualize the
mucosa of the biliary tree.

One of the patients developed a biloma at the an-
choring site of the balloon. Although she had a full
recovery with antibiotic therapy, ductal damage at the
anchoring site may be another potential adverse event as-
sociated with use of anchoring balloons.

One of the main limitations of this study was the
small number of patients. However, the primary objective
of this study was to assess performance of this device
in a limited number of patients. Another limitation was
performance of the procedures in a tertiary care refer-
ral setting by an endoscopist proficient in all forms of
peroral and percutaneous cholangioscopy. This may limit
extrapolation of the results to other settings.

In conclusion, out experience suggests that anchot-
ing balloons are effective for consistent access to the bile
duct with an ultraslim upper endoscope for performance
of diagnostic and therapeutic DPOC distal to the con-
fluence of the right and left hepatic ducts. However, we
urge caution with widespread use of anchoring balloons
until more information on potential adverse effects is
available.

COMMENTS

Background

Direct peroral cholangioscopy (DPOC) in its current state has significant limita-
tions. Initial free biliary cannulation is cumbersome, time consuming, and asso-
ciated with a significant failure rate. Even when access is obtained, intraductal
maneuverability and stability may be compromised by looping of the endoscope
in the stomach or duodenum.

Research frontiers

To address the technical challenges associated with DPOC, a prototype biliary
anchoring balloon has been designed. Feasibility of this system in an animal
model has been assessed but human reports are lacking. This is the first study
assessing utility of this prototype anchoring balloon for diagnosis and treatment
of various biliary disorders.

Innovations and breakthroughs
Despite its many advantages, DPOC is rarely performed in nonacademic
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settings. The biggest disadvantage of DPOC has been the difficult and time-
consuming task of bile duct cannulation with an upper endoscope, often end-
ing in failure. There are several published reports in the endoscopic literature
with innovative suggestions on how to achieve this task. Introduction of the
endoscope over a guidewire, through a regular overtube, or with the help of a
double-balloon overtube are some of the suggestions. However, despite use of
these accessories, the failure rate remains high. Using an anchoring balloon,
the authors were able to gain access to the bile duct with an ultraslim upper
endoscope in all cases and obtain high-quality images of the biliary mucosa.
They were also able to perform necessary interventions such as shock wave
lithotripsy or targeted biopsy in all cases in which therapy was attempted.

Applications

This study suggests that anchoring balloons are effective for consistent access
to the bile duct with an ultraslim upper endoscope for performance of diagnos-
tic and therapeutic DPOC distal to the confluence of the right and left hepatic
ducts.

Peer review

The authors report clinical experiences of DPOC by using a novel balloon
catheter as an assisting accessory. This is a well-written article. However, it is
necessary that the authors offer more detailed descriptions and revise several
major and minor points.
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