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Abstract
AIM: Prospective evaluation of repeat endoscopic retro-
grade cholangiopancreatography (ERCP) for failed Schutz 
grade 1 biliary cannulation in a high-volume center.

METHODS: Prospective intention-to-treat analysis of 
patients referred for biliary cannulation following re-
cent unsuccessful ERCP.

RESULTS: Fifty-one patients (35 female; mean age: 
62.5 years; age range: 40-87 years) with previous failed 
biliary cannulation were referred for repeat ERCP. The in-
dication for ERCP was primarily choledocholithiasis (45%) 
or pancreatic malignancy (18%). Successful biliary can-
nulation was 100%. The precut needle knife sphincter-
otomy (NKS) rate was 27.4%. Complications occurred 
in 3.9% (post-ERCP pancreatitis). An identifiable reason 
for initial unsuccessful biliary cannulation was present in 
55% of cases. Compared to a cohort of 940 naïve pa-

pilla patients (female 61%; mean age: 59.9 years; age 
range: 18-94 years) who required sphincterotomy over 
the same time period, there was no statistical difference 
in the cannulation success rate (100% vs 98%) or post-
ERCP pancreatitis (3.1% vs 3.9%). Precut NKS use was 
more frequent (27.4% vs 12.7%) (P = 0.017).

CONCLUSION: Referral to a high-volume center follow-
ing unsuccessful ERCP is associated with high technical 
success, with a favorable complication rate, compared 
to routine ERCP procedures. 

© 2011 Baishideng. All rights reserved.

Key words: Failed endoscopic retrograde cholangiopan-
creatography; Failed biliary cannulation; Unsuccessful 
biliary cannulation; Tertiary referral endoscopic retro-
grade cholangiopancreatography; Needle knife sphinc-
terotomy; Biliary cannulation; Precut sphincterotomy; 
Post endoscopic retrograde cholangiopancreatography 
pancreatitis

Peer reviewer: Kyu Taek Lee, MD, PhD, Professor, Depart�
ment of Medicine Samsung Medical Center, Sungkyunk�
wan, University School of Medicine, No. 5�, Irwon�dong, 
Gangnam�gu, Seoul 1�5�71�, South Korea

Swan MP, Bourke MJ, Williams SJ, Alexander S, Moss A, Hope 
R, Ruppin D. Failed biliary cannulation: Clinical and technical 
outcomes after tertiary referral endoscopic retrograde cholangio�
pancreatography. World J Gastroenterol 2�11; 17(45): 4����4���  
Available from: URL: http://www.wjgnet.com/1��7���27/full/
v17/i45/4���.htm  DOI: http://dx.doi.org/1�.�74�/wjg.v17.
i45.4���

INTRODUCTION
Despite technical innovations, structured training pro-
grams and improved endoscopic imaging, failed biliary 
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Table 1  Schutz grade for endoscopic retrograde cholangio-
pancreatography degree of difficulty for biliary procedures[11]

Swan MP et al . Tertiary referral outcomes in failed biliary cannulation

cannulation during endoscopic retrograde cholangiopan-
creatography (ERCP) occurs in 5%-20% of  all cases[1]. 
Achieving biliary cannulation during ERCP remains an 
important and transparent determinant of  a successful 
procedure for biliary endoscopists and patients alike. 
The American Society for Gastrointestinal Endoscopy 
recommendations suggest a biliary cannulation rate of  
> 85% should be the goal for all endoscopists engaged 
in ERCP[2]. Differing rates of  successful biliary cannula-
tions have been reported from community and tertiary 
institutions[1,3,4], with higher rates (up to 98%) achieved 
in specialized tertiary institutions[5,6,7], which reflects high-
er workload and experience, greater expertise, and more 
frequent use of  more advanced cannulation techniques. 

The therapeutic options following failed biliary can-
nulation may include: (1) repeat endoscopic attempt��repeat endoscopic attempt��epeat endoscopic attempt�� 
(2) percutaneous cholangiography�� (3) endoscopic ultra-percutaneous cholangiography�� (3) endoscopic ultra-ercutaneous cholangiography�� (3) endoscopic ultra-endoscopic ultra-ndoscopic ultra-
sound (EUS)-guided bile duct puncture and drainage�� 
and (4) surgical management. This study was undertakensurgical management. This study was undertakenurgical management. This study was undertaken 
to assess the clinical impact of  a tertiary referral ERCP 
service for prior unsuccessful biliary cannulation. 

MATERIALS AND METHODS
Over a 34-mo period to September 2009, patients re-
ferred for a repeat ERCP following a previous failed bili-
ary cannulation were enrolled prospectively on an inten-
tion-to-treat basis. A number of  different hospitals and 
endoscopists referred patients to our center following an 
unsuccessful unsuccessful biliary cannulation at ERCP. 
All the referring endoscopists were accredited special-
ist biliary endoscopists[8]. The indication for ERCP was 
evaluated and deemed appropriate to require a further 
attempt at biliary cannulation by both the referring spe-
cialist and our center. The referring specialist was asked 
to provide a reason (if  any) as to the possible cause for 
the failed cannulation. 

Procedures were performed under propofol-based 
sedation provided by an anesthetist. An Olympus Exera 
TJF-160R duodenoscope (Olympus Optical, Japan, To-
kyo) was used.

The cannulation technique and algorithm has been 
previously described in detail elsewhere[7]7]]. A wire-guided 
technique utilizing a triple-lumen sphincterotome (Clev-
erCut3™�� Olympus Medical) and a 400-mm long hydro-
philic wire (Jagwire™, Boston Scientific, Spencer, IN, 
United States) was used initially in all cases. In the event 
that a precut needle knife sphincterotomy was needed, 
all procedures used the conventional (freehand papil-
lotomy/deroofing) needle knife sphincterotomy (NKS) 
method (Figure 1).

As is standard practice at our center[7,9]7,9]], all cannulation 
parameters were recorded at the time of  the procedure, 
including time to cannulation, number of  attempts on pa-
pilla, number of  pancreatic cannulations, and cannulation 
techniques performed. All procedures were performed by 
or under the direct supervision of  two experienced high-
volume biliary endoscopists (MJB, SJW). Clinical follow-

up was obtained at 24 h and 30 d post-procedure.
Patients referred after prior failed cannulation were 

compared with a cohort of  naïve papilla patients under-
going ERCP for a biliary indication performed at our 
center during the same time period. 

Failed biliary cannulation was defined as the inability 
to gain deep and free access to the bile duct. Cholangi-
ography alone without deep instrumentation of  the bile 
duct was not recorded as being successful. Complica- Complica-Complica-
tions were defined and recorded according to established 
consensus criteria[10]. The indication and complexity of  
the ERCP procedure was graded according to the modi-
fied Schutz criteria (Table 1)[11]. Only Schutz grade 1 
cases were included in this study. Exclusion criteria were 
patient age < 18 years old, surgically altered anatomy 
(Roux-en-Y, Billroth Ⅱ partial gastrectomy), and duode-
nal obstruction. As a referral center, Schutz grade 2 and 
3 cases were received and managed by our group but 
were not included in this study. 

Primary endpoints were success of  biliary cannula-
tion and post-ERCP complications. 

Statistical analysis was performed using StatPlus:mac 
LE, (AnalystSoft, Vancouver, BC, Canada). Student’s t test 
was used to detect differences between the two groups. 
Statistical significance was accepted on the basis of  a P 
value < 0.05. 

RESULTS
Fifty-one patients [35 female (69%)�� mean age: 62.5 years�� 
age range: 40-87 years] with previously unsuccessful bili-
ary cannulation at previous ERCP were referred and 
prospectively enrolled. The main indications for biliary 
cannulation and therapeutic intervention (Table 2) in the 
tertiary referral group were choledocholithiasis (45.1%), 
pancreatic malignancy (17.7%) and benign biliary disease 
[i.e., primary sclerosing cholangitis (PSC), chronic pancre-
atitis related biliary stricture] (12%).

All referred ERCP procedures were assessed as grade 
1 difficulty, indicating that they were applicable to be 
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Biliary procedures

Grade 1 Diagnostic cholangiogram
Biliary cytology
Standard sphincterotomy ± removal of stones < 10 mm
Stricture dilatation/stent for extra-hepatic stricture 
or bile leak

Grade 2 Diagnostic cholangiogram with
Billroth Ⅱ anatomy
Removal of CBD stones > 10 mm
Stricture dilatation/stent for hilar tumors or benign 
intrahepatic strictures

Grade 3 SOD manometry
Cholangioscopy
Any therapy with Billroth Ⅱ anatomy
Removal of intrahepatic stones or any stones with lithotripsy

CBD: Common bile duct; SOD: Sphincter of Oddi dysfunction.



performed by all competent biliary endoscopists. Elev-
en (21.6%) patients had had a previously attempted 
precut NKS. Two patients (5%) had post-ERCP pan-
creatitis (PEP) following their initial unsuccessful bili-
ary cannulation. 

Biliary cannulation was successful in all 51 referred 
patients in a single procedure. A mean of  2.96 attempts 
(range: 1-8) was required to gain biliary access, with a 
mean time to successful cannulation of  4.4 min (range: 
0.8-13.5 min). Fourteen patients (27.4%) required precut 
NKS. Eleven patients (21.6%) had had a previous precut 
NKS attempt before referral, of  which 7 seven (64%) re-
quired a further NKS to gain biliary access. Two patients 
(3.9%, both choledocholithiasis indication) developed 
moderate severity PEP (requiring uncomplicated 5 d and(requiring uncomplicated 5 d andrequiring uncomplicated 5 d and 
4 d inpatient stays, respectively). �efinitive organic find-). �efinitive organic find-. �efinitive organic find-
ings (choledocholithiasis, biliary sludge, stricture, malig-
nancy) were identified in 42/51 patients (82%), with the 
remainder having non-specific features such as biliary 
duct dilatation only.

The naïve ERCP cohort comprised 940 patients (fe-
male 61%�� male 39%�� mean age: 59.9 years�� age range: 
18-96 years) and was not significantly different from the) and was not significantly different from the and was not significantly different from the 
referred failed ERCP cohort (Table 3). Indications were 
similar to those in the referral cohort (Table 2). The ma-
jority of  procedures were performed for either choledo-
cholithiasis (47.4%) or pancreatic malignancy (20.6%). 
Cannulation success was 98% (920/940), and 12.7% 
required NKS to gain access to the bile duct. A mean 3.2 
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Table 3  Comparison of referred failed biliary cannulation 
ERCP and naïve papilla patients

Table 2  Clinical indication for procedures  n  (%)

Indication Tertiary referral 
cohort (n  = 51)

Naïve papilla 
cohort (n  = 940)

P 
value

Choledocholithiasis 23 (45.1)    446 (47.4) 0.78
Pancreatic malignancy   9 (17.7)    194 (20.6) 0.72
Benign biliary stricture/PSC   6 (11.8)    41 (4.4) 0.03
Bile leak 5 (9.8)    59 (6.3) 0.37
Cholangitis 4 (7.8)    57 (6.1) 0.48
Other (acute pancreatitis, sus-
pected sphincter dysfunction)

4 (7.8)    143 (15.2) 0.22

PSC: Primary sclerosing cholangitis.

Non-referred
naive papilla

Previous failed 
biliary cannulation

P  value

No. 940 51
Mean age (yr)     62.5 (40-87)     59.9 (18-96) NS
Sex (female:male) 69:31 61:39 NS
Cannulation attempts     3.2 (1-14) 2.96 (1-8) NS
Time to cannulation  4.2 min (0.08-41)   4.4 min (0.8-13.5) NS
Cannulation success      98%    100% 1.00
NKS rate   12.7%   27.4%   0.017
PEP     3.1%     3.9% 1.00
Other ERCP 
complication

Bleeding 0.5% Nil
Perforation 0.2%

ERCP: Endoscopic retrograde cholangiopancreatography; NKS: Needle 
knife sphincterotomy; PEP: Post-ERCP pancreatitis; NS: Not significant.

A B

C D

Figure 1  Technique of conventional/freehand/deroofing precut needle knife sphincterotomy. Case of previously failed biliary cannulation without an identifiable 
cause. A: Normal papillary appearance; B: After we were unable to cannulate selectively the biliary orifice after several pancreatic duct wire cannulations, a pancreatic 
stent was inserted; C: Precut needle knife sphincterotomy was performed with a cut directed from the ampullary orifice towards the 12 o’clock position. Biliary epithe-
lium and bile noted (arrowpoint) at apex of the cut; D: Bile duct selectively cannulated with wire and sphincterotomy performed.
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cannulation attempts (range: 1-14) was required to gain 
biliary access, with a mean time to successful cannulation 
of  4.2 min (range: 8 s-41 min). The complication rate 
was 3.8% overall: 3.1% PEP, 0.5% bleeding, and 0.2% 
perforation. Two patients had perforation following 
sphincterotomy and both were managed conservatively 
in hospital for 9 and 11 d, respectively.

No reason for the initial failed biliary cannulation 
was identified in 23 (45%) patients. The 28 patients (55%) 
with an identifiable reason had a wide range of  pos-
sible explanations for initial failure, including long and 
mobile (floppy) papilla and intraduodenal segment of  
the common bile duct (n = 8, 29%), unstable position (n 
= 9, 32%), small papilla (n = 4, 14%) or periampullary 
diverticulum (n = 7, 25%). In two of  the periampullary 
diverticular cases, the papilla could not be identified at 
the initial procedure.

Technical rates, rates of  successful biliary cannulation 
and complications were comparable in both groups (Ta-
ble 3). Only the use of  precut NKS in the tertiary refer-
ral cohort was significantly different at 27.4% vs 12.7% (P 
=� �.�17). �alf of the NKS procedures were performed �.�17). �alf of the NKS procedures were performed�.�17). �alf  of  the NKS procedures were performed 
in patients with a previous NKS attempt. Correcting for 
this variable, the NKS rate in the referred group was still 
statistically significantly greater (2�%) than in the com-
parison group (P < 0.05). 

DISCUSSION
Following a failed cannulation attempt, the endoscopist, 
in consultation with the patient and family, should care-
fully consider the next management step. The procedural 
indication and the definitive need for therapeutic inter-
vention should be re-evaluated. Non-invasive imaging 
including magnetic resonance cholangiography or EUS 
should be utilized if  they are likely to add value before 
proceeding. This study demonstrates that following an 
unsuccessful attempt at biliary cannulation, a further at-
tempt in a tertiary referral center achieves a high success 
rate with minimal complications. We have specifically ex-
amined Schutz grade 1 patients�� a cohort typical of  cases 
managed by appropriately trained and competent biliary 
endoscopists in routine practice. The current study’s 
incidence of  complications of  3.9% (which was limited 
to PEP) is not different from the large and carefully 
studied comparison group or from other large recently 
published studies[12,13].

Outcomes for a repeat endoscopic attempt follow-
ing unsuccessful ERCP in heterogeneous groups of  
patients have been reported > 10 years previously[14-16]-16]]. 
The past decade has seen many changes in ERCP prac-
tice, coupled with enhanced awareness of  the risk fac-
tors for complications, particularly PEP, and greater 
utilization of  non-invasive imaging. The importance of  
dedicated training and continuous quality audit has also 
been more widely recognized. The endoscopes, acces-
sories utilized and cannulation techniques used have also 
evolved. This contemporary study carefully examined 

a well-characterized group of  Schutz grade 1 cases and 
confirmed that prior failure by a competent and ac-
credited biliary endoscopist is not an absolute indication 
to seek an alternative strategy to access the biliary tree, 
nor is a repeat attempt associated with higher complica-
tions. In 1999, Ramirez et al[14]14]] reported 47 patients with 
failed cannulation, of  which 24 (51%) underwent repeat 
ERCP by the same endoscopist. Successful cannulation 
was achieved in 87.5%, without any complications being 
noted. Although a significant proportion of  cases were 
Schutz 1 complexity, Billroth Ⅱ anatomy was present in 
17% of  cases and minor papillary cannulation was re-
quired in 2%. Kumar et al[16] in 1995 and Choudari et al[15]  
in 2000 documented referral to a tertiary center for a 
second ERCP attempt in 113 and 562 patients, respec-
tively. Over 50% of  cases were Schutz grade 2-3 and 
represented a high degree of  difficulty, including > 2�% 
of  cases requiring manometry. Both studies achieved 
96% successful cannulation, although complications 
(mostly pancreatitis) occurred in 10%-11% of  patients. 
Unlike the current study, the higher proportion of  more 
complex cases in these last two retrospective studies 
reduces the ability to extrapolate the results to more 
general endoscopic practice. It is quite reasonably argued 
that Schutz grade 2 and 3 cases should not be attempted 
outside of  high volume, expert tertiary centers. The 
rate of  NKS in the cohort of  referred patients (27.4%) 
was significantly higher than in the naïve papilla group, 
as well as appreciably higher than the aforementioned 
studies of  repeat ERCP following previously failed can-
nulation[13-15]13-15]] and other recent studies[17]. Our unit has 
recently shown that, in experienced hands, NKS is not a 
risk for PEP[17]17]]. The use of  NKS in a referred group of  
previous unsuccessful cannulations should be considered 
a necessary and vital part of  the armamentarium of  an 
experienced ERCP endoscopist. 

Increasingly compelling data are emerging to con-
firm that, when the clinical entity or its treatment is 
complex or attended by high morbidity, then referral 
to experienced high-volume centers results in superior 
procedural and patient outcomes and reduced costs[18,19],19]]. 
Similarly, ERCP procedures in high-volume centers 
have confirmed benefits including improved cannula-
tion rates, lower complication rates and better patient 
outcomes[20,21],21]]. Patients who have failed one attempt at 
cannulation in competent hands self  select themselves as 
a group of  “difficult cannulation” patients and are there-
fore best managed in an experienced tertiary center.

In the event of  failed ERCP cannulation, studies in-
dicate that 50%-60% of  patients have further therapeutic 
procedures-radiological, surgical or repeat endoscopic 
management[22,23]. Percutaneous trans-hepatic cholangiog-
raphy drainage and stenting is a common interventional 
radiological procedure utilized in the management of  ma-
lignant obstructive jaundice, as well as in the treatment of  
operative bile leaks and benign biliary strictures[24,25],25]].The 
technical and clinical success of  a radiological approach 
has been reported to be > 90%, however, complications 
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occur in 20%-30%, including cholangitis, bile leak, hem-
orrhage, post-procedural pain and stent/tube malfunc-
tion[26]. Protracted inpatient management is also usually 
necessary. The use of  surgical management is of  limited 
utility in non-malignant indications due to high morbidity 
(17%-37%) and high mortality (2%-5%)[27-29]-29]]. Recently, 
EUS-guided biliary drainage, either via rendezvous ap-
proach or direct puncture and stenting, has emerged as a 
viable therapeutic alternative[30,31],31]]. This technique is used 
mainly in malignant obstructions, with technical and clini-
cal success rates above 90% and 5%-15% complication 
rates. However, experience is currently limited to enthu-
siastic proponents of  this technique and its durability is 
not well established. 

The technical reasons for unsuccessful Schutz grade 
1 biliary cannulation have not been previously docu-
mented. Although this study does not have an explana-
tion for unsuccessful biliary cannulation in all cases (only 
55% had an identifiable etiology), it does detail situations 
that intuitively may lead to more difficult cannulation, 
such as a long and mobile intraduodenal portion of  the 
bile duct, periampullary diverticulum, an unstable posi-
tion or a small papilla. Peripapillary diverticulum was 
cited as the cause of  14% of  the unsuccessful biliary 
cannulations, despite two recent studies indicating no ef-
fect on cannulation rates[32,33],33]]. 

The current study is limited by lack of  randomization 
to an alternative therapeutic modality or a comparator 
group. Selection bias may also have been present because 
the referred patients were likely to have been considered 
more appropriate for a repeat ERCP attempt by the re-
ferrers than those not referred. 

In conclusion, referral to an experienced high-volume 
center following an initial unsuccessful Schutz grade 1 
biliary cannulation attempt is associated with high tech-
nical success and a favorable complication profile, com-
pared to other routine naïve papilla ERCP procedures. 
We believe that a second ERCP procedure in a tertiary 
referral center should be the next management step fol-
lowing an unsuccessful biliary cannulation in this patient 
group. This type of  clinical pathway should be part of  
the range of  management options available to biliary en-
doscopists working outside high-volume tertiary centers.
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