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ABSTRACT

Background and aims Indirect peroral cholangiopancrea-

toscopy (IPOC) is a relatively new diagnostic and therapeu-

tic tool for biliopancreatic diseases. This international sur-

vey aimed to evaluate clinical practice patterns in IPOC

among endoscopists in Europe.

Methods An online survey was developed comprising 66

questions on the use of IPOC. Questions were grouped into

four domains. The survey was sent to 369 endoscopists who

perform IPOC.

Results 86 respondents (23.3 %) from 21 different coun-

tries across Europe completed the survey. The main indica-

tions for cholangioscopy were determination of biliary stric-

tures (85 [98.8 %]) and removal of common bile duct or

intrahepatic duct stones (79 [91.9 %]), accounting for an es-

timated use of 40 % (interquartile range [IQR] 25–50) and

40 % (IQR 30–60), respectively, of all cases undergoing

cholangioscopy. Pancreatoscopy was mainly used for re-

moval of pancreatic duct stones (68/76 [89.5 %]), account-

ing for an estimated use of 76.5 % (IQR 50–95) of all cases

undergoing pancreatoscopy. Only 13/85 respondents

(15.3 %) had an institutional standardized protocol for tar-

geted cholangioscopy-guided biopsy sampling. IPOC with

lithotripsy was used as first-line treatment in selected pa-

tients with bile duct stones or pancreatic stones by 24/79

(30.4 %) and 53/68 (77.9 %) respondents, respectively.

Conclusions This first European survey on the clinical

practice of IPOC demonstrated wide variation in experi-

ence, indications, and techniques. These results emphasize

the need for prospective studies and development of an in-

ternational consensus guideline to standardize the practice

and quality of IPOC.

Supplementary material is available under

https://doi.org/10.1055/a-1535-1458

Original article

E1704 Stassen Pauline MC et al. Clinical practice patterns … Endosc Int Open 2021; 09: E1704–E1711 | © 2021. The Author(s).

Published online: 2021-11-12



Introduction
Indirect peroral cholangiopancreatoscopy (IPOC) is a relatively
new technique that was first described in the 1970 s, but with
an increasing role in the management of biliopancreatic dis-
eases over the past 15 years [1]. IPOC has enabled endoscopists
to directly visualize the intraductal mucosa. Together with the
development of dedicated accessories, this technology has led
to an increased diagnostic and therapeutic capability, by assist-
ing in the differentiation of malignant from benign lesions, tak-
ing targeted intraductal biopsies, and delineating intraductal
tumors. Moreover, fragmentation of (difficult) bile duct or pan-
creatic duct stones can now be performed under direct visuali-
zation. The European Society of Gastrointestinal Endoscopy
(ESGE) and the American Society for Gastrointestinal Endos-
copy (ASGE) have provided technology reviews on intraductal
biliopancreatic imaging [2, 3], presenting an overview of the
currently available techniques and instruments for intraductal
imaging. Furthermore, diagnostic and therapeutic indications
have been described based on the currently available literature.
However, despite the technology reviews of the ESGE and
ASGE, a clinical practice guideline or standardized protocol for
IPOC is lacking. As IPOC is increasingly used in daily practice
and technical improvements continue to be made, develop-
ment of an international clinical guideline is crucial. Unfortu-
nately, only a limited number of high quality studies are avail-
able in this field. As a result, current practice mainly relies on
expert opinion and personal preference. In the process of devel-
oping a guideline, knowledge of current clinical practice in the
performance of IPOC is necessary. Therefore, the aim of this
survey was to evaluate the current clinical practice of IPOC in
Europe, with regard to applied techniques and main indica-
tions.

Methods
Study design

A European online survey was conducted among endoscopists
who perform cholangioscopy and/or pancreatoscopy. The sur-
vey was sent to members of the European Cholangioscopy
Group (see Supplementary material), which is an international
research group established in 2018, with 37 current members
who are expert pancreaticobiliary endoscopists, from 10 differ-
ent countries. In addition, the survey was sent to members of
the German SpyGlass User Group (see Supplementary materi-
al), authors working in European hospitals who have published
on IPOC in the past 5 years and for whom contact details were
available online, and to SpyGlass users who had given consent
to Boston Scientific Inc. (Marlborough, Massachusetts, USA)
for commercial use of their contact details.

The survey questions were developed by the core study
team (P.M.C.S., P.J.F.dJ., M.J.B., and V.C.), and were tested for
content and clarity by a native English speaker (G.J.M.W.) and
three other authors (M.E., A.J.D., and M.U). The survey consis-
ted of 66 questions, divided into four domains:

1. experience in endoscopic retrograde cholangiopancreato-
graphy (ERCP), cholangioscopy, and pancreatoscopy;

2. equipment and technique;
3. indications for cholangioscopy; and
4. indications for pancreatoscopy.

An online survey was built using LimeSurvey, Version 2.06 LTS
(LimeSurvey Project, Hamburg, Germany). The contents of this
survey are provided in the supplementary Appendix. Invitations
were sent via email in September 2019, with reminders sent in
October and November 2019.

Statistical analysis

Only completed surveys were used for statistical analysis. De-
scriptive statistics were used to analyze the data, using median
and interquartile range (IQR) for non-normally distributed con-
tinuous variables, and frequencies and percentages for catego-
rical variables. The statistical analyses were performed using
the statistical software package SPSS version 25 (IBM Corp, Ar-
monk, New York, USA).

Results
The survey was sent to 369 endoscopists who perform cholan-
gioscopy and/or pancreatoscopy. In total, 86 endoscopists
(23.3 %) completed the survey, 25 % of whom were affiliated to
the European Cholangioscopy Group or German SpyGlass User
Group. Responses were received from 21 countries and 71 dif-
ferent hospitals. Demographic details are shown in Table 1s.

Endoscopic experience

The majority of the respondents were very experienced in ERCP,
with a lifetime experience of over 1000 procedures (68 [79.1 %]).
Experience in IPOC was much more variable ( ▶Fig.1), with a
greater lifetime experience in cholangioscopy than in pancrea-
toscopy, and also a higher number of cholangioscopy proce-
dures performed on average per year over the past 5 years
compared with pancreatoscopy procedures. Experience in pan-
creatoscopy showed that 6/86 (7.0 %) had performed > 100
procedures, but the majority of respondents (58/86 [67.4 %])
had performed no more than 25 pancreatoscopies.

Equipment and technique

The vast majority of respondents used the second-generation
SpyGlass DS Visualization System (82 [95.3 %]). Compared with
ERCP without IPOC, general anesthesia with endotracheal intu-
bation was used more frequently than other sedation tech-
niques for ERCP with IPOC. Antibiotic prophylaxis prior to or
during cholangioscopy was routinely administered by most re-
spondents (76.7 %). Intraprocedurally, access to the biliary tree
and to the pancreatic duct (PD) was achieved via over-the-wire
insertion by the majority of the respondents (60 [69.8 %] and
75 [87.2 %], respectively). The remaining respondents per-
formed direct access by free-hand cannulation. These results
are presented in ▶Table 1.
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Indications for cholangioscopy

The three indications accounting for the most frequently per-
formed procedures in daily clinical practice as reported by the
respondents were:
1. removal of common bile duct (CBD) or intrahepatic stones

(40 % of procedures);
2. determination of biliary strictures (40 % of procedures); and
3. delineation of known cholangiocarcinoma (CCA; 10 % of

procedures).

The results are shown in ▶Table 2.

Bile duct stones

In total, 79/86 respondents (91.9 %) used IPOC for removal of
CBD and intrahepatic duct stones. The results are summarized
in Table 2s. In the treatment strategy, only one-third of respon-
dents (30.4 %) used IPOC with lithotripsy as first-line treatment
without prior ERCP with conventional stone extraction tech-
niques. In general, the mean number of IPOC procedures re-
ported to be required to achieve stone clearance was 1 or 2
(46.8 % and 48.1 %, respectively). Two types of lithotripsy tools
were available to respondents: electrohydraulic lithotripsy
(EHL) by 64.6 % and laser lithotripsy by 20.3 % of users. Both
tools were used by 15.2 % of users.

IPOC for bile duct stone removal was most frequently used
for stones located in the proximal CBD (93.7 %) and in the hilum
(92.4 %), but was also used for stones located in the distal CBD
(73.4 %), left and right intrahepatic ducts (86.1 % and 88.6 %,
respectively), and the cystic duct (64.6 %). In cases with failed
bile duct stone removal using IPOC with lithotripsy, this was
mostly reported to be due to difficult fragmentation using EHL
or laser lithotripsy (57.0 %). Other frequently reported reasons
included a stricture distal to the stone (48.1 %), difficult stone
location (46.8 %), or the size of the stone (50.6 %). Difficult
stone locations were mostly the intrahepatic left and right
ducts (75.7 % and 64.9 %, respectively).

Determination of biliary strictures

In total, 85/86 respondents (98.8 %) used IPOC for determina-
tion of biliary strictures. For optimal intraductal visualization,
the vast majority (92.9 %) used white light and only a minority
(7.1 %) used white light in combination with chromoendoscopy
(with vital staining). All respondents reported taking targeted
biopsies under cholangioscopic visualization; however, only
63.5 % of respondents reported taking cholangioscopic targe-
ted biopsies routinely in all patients. The remaining respon-
dents did this in at least 50 % of patients (29.4 %) or in less than
50 % of patients (7.1 %). Furthermore, even though all respon-
dents reported taking cholangioscopic targeted biopsies, only
15.3 % reported having an institutional protocol available for
targeted cholangioscopy-guided tissue sampling. Neverthe-
less, the vast majority of respondents took at least three biop-
sies (96.5 %) and the majority (82.4 %) took bite-on-bite biop-
sies from the identified lesions. After cholangioscopy-guided
biopsies had been taken, about half of the respondents (48.2
%) performed additional fluoroscopy-guided brush cytology. Fi-
nally, rapid onsite evaluation of touch imprint cytology (ROSE-
TIC) or fluorescence in situ hybridization analysis was available
to only a minority of respondents (2.4 % and 9.4 %, respective-
ly). The results are shown in Table 3s.

Delineation of CCA

IPOC for the preoperative delineation of CCA was used by 45/86
respondents (52.3 %). A total of 42 respondents (93.3 %) used
IPOC with delineation as part of the preoperative diagnostic
work-up protocol, all prior to surgery and not during surgery,
with 69.0 % relying on both visual characteristics and mapping
biopsies.
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▶ Fig. 1 Experience in indirect peroral cholangiopancreatoscopy.
a Total lifetime number of cholangioscopies and pancreatoscopies
performed by the respondents. b Average number of cholangios-
copies and pancreatoscopies performed by the respondents per
year over the past 5 years. c Total number of cholangioscopies and
pancreatoscopies performed per year in the hospitals of the re-
spondents.
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With regard to clinical relevance, the majority of respon-
dents reported that only in a small proportion of patients was
the surgical approach altered by cholangioscopic findings preo-
peratively: in 0–20 % of the patients according to 31.1 % and in
21 %–40 % of the patients according to 42.2 % of respondents.
The results are presented in Table 4s.

Indications for pancreatoscopy

A total of 10 respondents recorded that they did not perform
pancreatoscopy, resulting in 88.4 % of respondents (n = 76) per-
forming pancreatoscopy. The three indications accounting for
the most frequently performed procedures in daily clinical
practice were:
1. removal of PD stones (76.5 % of procedures);
2. determination of pancreatic strictures (30 % of procedures);

and
3. delineation of intraductal papillary mucinous neoplasms

(IPMN; 20 % of procedures).

These results are shown in ▶Table 3.

Pancreatic duct stones

In total, 68/76 respondents (89.5 %) used IPOC for removal of
PD stones. In the treatment algorithm of PD stones, 77.9 %
used IPOC with lithotripsy as first-line treatment, without prior
extracorporeal shock wave lithotripsy (ESWL). However, 89.7 %
of users first performed conventional ERCP with sphincterot-
omy before performing IPOC lithotripsy. For PD stone removal,
the majority of respondents used EHL (70.6 %), 17.6 % used la-
ser lithotripsy, and 11.8 % used both tools for PD stone frag-
mentation. IPOC for PD stone removal was mostly used for
stones located in the head or the neck of the pancreas (97.1 %
and 75.0 %, respectively). Half of the respondents (50.0 %) re-
ported successful PD stone removal in a single IPOC session.
Where multiple sessions were required to achieve complete
stone removal, this was due to a large stone size (67.6 %), diffi-
cult stone location (52.9 %), a stricture distal to the stone(s)
(52.9 %), or difficult stone fragmentation with EHL or laser li-
thotripsy (67.6 %). Finally, after IPOC with lithotripsy, 89.7 % re-
ported placing a PD stent to provide drainage of pancreatic
fluid. All responses are shown in Table 5s.

Delineation of IPMN

IPOC for the delineation of main duct IPMN was used by 35/76
respondents (46.1 %). Similarly to the use of IPOC in the preo-
perative work-up of CCA, IPOC was part of the preoperative di-
agnostic work-up of IPMN by 80.0 % of respondents, with 71.4 %
relying on both visual characteristics and mapping biopsies for
determining the extent of IPMN. The surgical approach was al-
tered in less than half of the patients: in only 0–20 % of the pa-

▶ Table 1 Equipment and techniques used by respondents (n = 86).

n (%)

The main type of cholangiopancreatoscope used (multiple options
possible)

▪ SpyGlass Direct Visualization System (first-genera-
tion)1

11 (12.8)

▪ The SpyGlass DS Direct Visualization System1 82 (95.3)

▪ CHF-BP302  1 (1.2)

▪ Polyscope3  1 (1.2)

Number of operators

▪ Single 76 (88.4)

▪ Double 10 (11.6)

Preferred patient position during IPOC

▪ Supine 32 (37.2)

▪ Prone 40 (46.5)

▪ Left lateral 14 (16.3)

The most common type of sedation used for ERCP without IPOC

▪ Conscious sedation 24 (27.9)

▪ Nurse-administered propofol sedation 23 (26.7)

▪ Propofol administered by anesthesiologist 18 (20.9)

▪ General anesthesia with endotracheal intubation 21 (24.4)

The most common type of sedation used for ERCP with IPOC

▪ Conscious sedation  6 (7.0)

▪ Nurse-administered propofol sedation 21 (24.4)

▪ Propofol administered by anesthesiologist 24 (27.9)

▪ General anesthesia with endotracheal intubation 35 (40.7)

IPOC schedule

▪ Outpatient procedure, discharge on the same day 30 (34.9)

▪ Inpatient procedure, at least 1 night hospital stay 56 (65.1)

▪ Routine prophylactic antibiotics in patients under-
going IPOC

66 (76.7)

Access to the biliary tree

▪ Over-the-wire insertion 60 (69.8)

▪ Direct access 26 (30.2)

Access to the pancreatic duct

▪ Over-the-wire insertion 75 (87.2)

▪ Direct access 11 (12.8)

Type of medium used to improve visualization

▪ Sterile saline 76 (88.4)

▪ Water  7 (8.1)

▪ Carbon dioxide  3 (3.5)

▶ Table 1 (Continuation)

IPOC, indirect peroral cholangiopancreatoscopy; ERCP, endoscopic retro-
grade cholangiopancreatography.
1 Boston Scientific, Marlborough, Massachusetts, USA.
2 Olympus, Tokyo, Japan.
3 PolyDiagnost GmbH, Hallbergmoos, Germany.
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tients according to 42.9 % and in 21 %–40 % of the patients ac-
cording to 46.4 % of respondents. These results are presented
in Table 6s.

Discussion
This is the first European survey to investigate current clinical
practice patterns of indirect IPOC among endoscopists experi-
enced in ERCP. The results showed that there was wide variation
in both experience and use of IPOC. IPOC was most frequently
used for biliary indications, mainly evaluation of biliary stric-
tures and stone removal, which together accounted for a medi-
an of 80.0 % of the indications that IPOC was used for in daily
clinical practice.

According to this survey, the evaluation of biliary strictures
was one of the main indications for cholangioscopy. Previous
studies have shown very good results regarding the diagnostic
accuracy of visual characteristics for determining the etiology
of strictures, but considerable interobserver variation exists
among endoscopists [4, 5]. Morphological features of malig-
nant and inflammatory disease may overlap significantly and
not be exclusive or clearly discriminative, even for experienced
endoscopists. As such, the widely used phrase “tissue is the is-

sue” remains central. Kalaitzakis et al. showed that obtaining
more than four biopsies compared with fewer than four biop-
sies resulted in a higher adequacy rate of the tissue samples
(90 % vs. 64 %; P = 0.037) [6]. In addition, Gerges et al. showed
that an accuracy rate of 66 % can be achieved by taking at least
three biopsies [7]. In the current survey, we found that only
15.3 % of respondents had an institutional protocol for taking
cholangioscopy-guided biopsies. However, 96.5 % took at least
three biopsies, which should increase accuracy rates of the spe-
cimen samples according to the literature. Furthermore, tech-
niques for optimizing tissue yield vary widely, with some endos-
copists performing bite-on-bite biopsies, and others obtaining
an additional brushing after IPOC-directed biopsies. Very few
respondents performed ROSE-TIC analysis. This technique has
shown promising results in two studies, in which ROSE-TIC
used for the diagnosis of indeterminate biliary strictures and
pancreaticobiliary lesions showed sensitivity and specificity
rates of 97 %–100 % and 88 %–89 %, respectively [8, 9]. Optimiz-
ing visually directed pathological sampling may be the most
important current task for cholangioscopic assessment of bili-
ary strictures. Prospective studies are needed in order to inform
the development of an international cholangioscopy-guided
biopsy protocol aimed at improving diagnostic accuracy rates.

▶ Table 2 Indications for cholangioscopy (n = 86).

Biliary indication Respondents, n (%) Use in daily clinical practice, median, (IQR), %

Determination of biliary strictures 85 (98.8) 40 (25–50)

Removal of CBD or intrahepatic duct stones 79 (91.9) 40 (30–60)

Selective segment cannulation 57 (66.3)  5 (3.5–10)

Delineation of CCA 45 (52.3) 10 (5–17.5)

Removal of cystic duct stones 45 (52.3)  5 (3–7)

Removal of foreign bodies within the bile duct 43 (50.0)  5 (2–5)

Stricture negotiation 38 (44.2)  5 (3–8)

Recanalization of postoperative biliary disconnection 23 (26.7)  3 (1–5)

Transpapillary gallbladder drainage for acute cholecystitis  5 (5.8)  1 (1–3)

Access to biliodigestive anastomosis after Whipple’s resection  1 (1.2)  2

Transgastric access to the bile duct  1 (1.2) 38

IQR, interquartile range; CBD, common bile duct; CCA, cholangiocarcinoma.

▶ Table 3 Indications for pancreatoscopy (n = 76).

Pancreatic indication Respondents, n (%) Use in daily clinical practice, median, (IQR), %

Removal of pancreatic duct stones 68 (89.5) 76.5 (50–95)

Determination of indeterminate pancreatic strictures 41 (53.9) 30 (15–40)

Delineation of IPMN 35 (46.1) 20 (10–40)

Removal of foreign bodies within the pancreatic duct 27 (35.5)  5 (5–20)

Dilatation of the Wirsung duct  1 (1.3)  6

IQR, interquartile range; IPMN, intraductal papillary mucinous neoplasm.
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An interesting finding of this survey was the relatively com-
mon use of IPOC in clinical practice for preoperative determina-
tion of the extent (“mapping”) of IPMN and/or CCA. The timing
in clinical work-up for both indications is debatable. To the best
of our knowledge, there is no guideline available recommend-
ing the timing and use of cholangioscopy in the preoperative
work-up of CCA. For IPMN, the European Study Group of Cystic
Tumours of the Pancreas has written an evidence-based guide-
line on pancreatic cystic neoplasms and recommended that
pancreatoscopy may be used in selected cases to provide infor-
mation on the location and extent of main duct IPMN, with
higher accuracy rates reported for main duct IPMN compared
with branch duct IPMN (88 % and 67 %, respectively) [10]. Inter-
estingly, according to the current survey, despite the lack of in-
ternational recommendations, cholangioscopy was more fre-
quently used for delineation of CCA (52.3 %), with 93.3 % of
these respondents using it as part of the preoperative work-
up, compared with pancreatoscopy for delineation of IPMN
(46.1 %), where 80 % used it as preoperative work-up. Also note-
worthy is that approximately half of the respondents that used
IPOC in preoperative work-up (42.2 % and 46.4 %, respectively)
reported that the surgical approach was altered in 21 %–40 % of
patients, based on preoperative cholangioscopic or pancreato-
scopic findings. This seems to be a considerable proportion of
patients and is in line with the results of two recently published
studies [11, 12]. Tyberg et al. reported that the surgical ap-
proach was altered based on preoperative IPOC in 34 % of pa-
tients in total. In 8/13 patients with IPMN, the surgical ap-
proach changed: less extensive surgery in 4 patients and more
extensive surgery in 4 patients. Furthermore, in 32/105 pa-
tients with presumed CCA, the surgical approach changed:
less extensive surgery in 6 patients and avoidance of surgery in
26 patients, 14 of whom were found to have benign disease and
12 of whom were determined to be irresectable [11]. Pereira et
al. reported that the anatomical classification of CCA was al-
tered based on cholangioscopic findings in 42 % of patients, re-
sulting in a changed surgical approach in 21 % (n = 4): more ex-
tensive surgery in 2 patients and avoidance of surgery due to ir-
resectability in 2 patients [12]. In both studies, a combination
of visual assessment of the lesions and biopsy findings was
used for preoperative assessment and led to identification of
benign disease or a more extensive intraductal disease. Given
the relatively high proportion of patients in whom the surgical
approach was altered, this could be a very promising indication
for IPOC, both to aid in the differentiation of cancerous from
noncancerous lesions and for determination of lesion extent.
However, given the risk of inducing cholangitis or post-ERCP
pancreatitis preoperatively, possibly postponing surgical treat-
ment in these patients, a decision to perform cholangiopan-
creatoscopy should be made after multidisciplinary discussion
in a team with radiologists, surgeons, and gastroenterologists.
In these two previous studies, the rates of cholangitis or post-
ERCP pancreatitis were 0–7 % and 2.5 %–11.6 %, respectively
[11, 12]. Currently, data on preoperative use of IPOC for CCA
and IPMN are still scarce, and therefore investigating the clini-
cal utility and adverse event rate of preoperative delineation in
prospective studies might be useful to determine the exact

role, as it could lower the treatment burden for patients and
lead to decreased health care costs for the treatment of pa-
tients with CCA or IPMN.

Another important finding of this survey involved the role of
pancreatoscopy-guided lithotripsy in the treatment algorithm
of symptomatic PD stones. Although the ESGE guideline recom-
mends ESWL as first-line therapy for PD stones of > 5 mm, and
to consider pancreatoscopic lithotripsy in cases of ESWL failure
[13], 77.9 % of our experienced endoscopists performed pan-
creatoscopy-guided lithotripsy without prior ESWL. Although
there is no prospective literature available on the technical and
clinical success of pancreatoscopy with EHL or laser lithotripsy
as first-line treatment in patients with intraductal stones, very
high success rates have been reported as second-line therapy
[14]. The advantages of performing this treatment are that suc-
cessful fragmentation can be achieved in a mean of two litho-
tripsy procedures [14] and that the strictures can be treated si-
multaneously. Compared with ESWL, it also allows not only
stone fragmentation but also stone fragment removal at the
same time. This could result in a lower total number of proce-
dures, thereby reducing patient burden and costs. However,
prospective studies are needed to investigate the technical
and clinical success of pancreatoscopy-guided lithotripsy as a
first-line treatment option, ideally followed by a randomized
controlled trial directly comparing EHL or laser lithotripsy with
ESWL.

Similarly to pancreatoscopy-guided lithotripsy, a consider-
able proportion of the respondents (30.4 %) reported using
cholangioscopy-guided lithotripsy as a first-line treatment op-
tion in selected cases without prior ERCP with conventional ex-
traction techniques (i. e. basket or balloon). Again, this is not
recommended by the ESGE guideline and cholangioscopy-guid-
ed lithotripsy is only recommended in cases of difficult bile duct
stones [15]. Although not specified in this survey, “selected
cases” might be patients with one or multiple risk factors for
difficult bile duct stone removal. As second-line treatment after
ERCP with conventional extraction techniques, cholangioscopy-
guided lithotripsy has shown promising results regarding tech-
nical and clinical success (99 % and 92 %, respectively) for treat-
ment of difficult bile duct stones in a recently published study
by Minami et al. [16]. To the best of our knowledge, there are no
studies available on technical and clinical success of IPOC-guid-
ed lithotripsy as a first-line treatment option. An advantage of
this treatment strategy might be to prevent patients from un-
dergoing repeated ERCP procedures without successful remov-
al, with concomitant risk of ERCP-related complications. How-
ever, a diagnostic algorithm should be conducted to select the
most appropriate patients who might benefit from a cholan-
gioscopy-first treatment, and subsequently technical and clini-
cal success needs to be investigated.

A striking finding was that, even though the majority of re-
spondents administered intravenous antibiotics during the in-
vestigation, 23.3 % did not. A retrospective study by Sethi et al.
found a higher rate of cholangitis in patients undergoing ERCP
with IPOC compared with patients undergoing ERCP without
IPOC [17]. More recently, Thosani et al. found that bacteremia
was specifically related to IPOC, and not ERCP, in 13.9 % of pa-
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tients [18]. Othman et al. also found bacteremia to be present
in 9 % of patients post-IPOC, with a higher rate of bacteremia in
patients in whom biopsy sampling was performed compared
with patients without sampling (P = 0.011) [19]. A definitive ex-
planation for increased bacteremia and cholangitis has not
been established, but the necessity of fluid irrigation (saline or
water), perhaps into poorly drained biliary segments, under in-
creased ductal pressure, is likely to play an important role. Giv-
en the increased risk of bacteremia and cholangitis, the ESGE
technology review has already stated that administration of an-
tibiotics in patients undergoing IPOC is considered to be impor-
tant [3], and therefore it would also be vital that this is included
in an international clinical practice guideline to standardize use
of antibiotic prophylaxis in this subgroup of patients undergo-
ing ERCP.

Finally, also noteworthy is that there was considerable varia-
tion in the type of sedation used for ERCP without IPOC and
ERCP with IPOC. For ERCP without IPOC the most common
type of sedation used was almost equally divided between con-
scious sedation, nurse-administered propofol sedation or pro-
pofol sedation administered by an anesthesiologist, and gener-
al anesthesia with endotracheal intubation. However, when
ERCP was performed with IPOC, propofol administered by an
anesthesiologist or general anesthesia with endotracheal intu-
bation were the two most commonly used types of sedation
(27.9 % and 40.7 %, respectively). This may be due to the fact
that IPOC procedures are often lengthy and may be technically
difficult to perform. Administration of enhanced anesthesia
possibly makes IPOC procedures more comfortable for pa-
tients, which in turn makes the procedure easier for the endos-
copist to perform.

A strength of this study is that we were able to reach a wide
variety of endoscopists in many different countries. Unfortu-
nately, in many countries we received a completed survey
from only one endoscopist. Therefore, we were not able to ana-
lyze the difference in use between countries and regions. How-
ever, we were able to provide a general overview of the clinical
practice patterns of IPOC throughout Europe. Another limita-
tion of the survey is that strict privacy laws restricted our ability
to contact endoscopists directly to invite them to participate in
the survey. For example, we were not permitted to directly con-
tact SpyGlass users who had given consent to Boston Scientific
Inc. for commercial use of their contact details and were de-
pendent on distribution of the survey through local representa-
tives. This could have led to the low response rate (23.3 %),
which could be seen as a limitation of this paper with regard to
providing a general overview of European clinical practice.
However, we were able to collect responses from experienced
endoscopists and therefore deem our results representative of
current clinical practice. Nevertheless, it is not possible to be
certain from this survey whether the study respondents repre-
sent usual IPOC practice in Europe.

In conclusion, this first European survey on clinical practice
patterns of IPOC provides an overview of current clinical use of
IPOC. The results demonstrated consensus in its role for the
most common indications (assessment of biliary strictures and
management of difficult biliary stones), but considerable varia-

tion in its overall role and in areas of clinical practice (e. g. pan-
creatic disease). There is an urgent need for standardization of
indications and technical performance in an international con-
sensus position statement.
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