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Abstract
Endoscopic retrograde cholangiopancreatography 
(ERCP) has a significant complication rate which can 
be lowered by adopting technical variations of proven 
beneficial effect and prophylactic maneuvers such as 
pancreatic stenting during ERCP or periprocedural 
non-steroidal anti-inflammatory drug administration. 
However, adoption of these prophylactic maneuvers by 
endoscopists is not uniform. In this editorial we discuss 
the beneficial effects of the aforementioned maneuvers.
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INTRODUCTION
Endoscopic retrograde cholangiopancreatography 
(ERCP) is an endoscopic procedure which has a high 
complication rate ranging from 5%-40% in different 
series depending on the difficulty of  the examination, 
previous diagnosis and patient comorbidities. These 
complications develop mainly as a consequence of  papil-
lary maneuvers to achieve deep biliary or pancreatic duct 
cannulation.

Nowadays, ERCP has entered a new era in which 
related procedures only fit therapeutic intention. It is not 
ethically justified to offer such risky exploration to pa-
tients intended only as a diagnostic procedure. Thus, pa-
tients may be exposed to these risks when the intention 
of  the procedure is to offer a minimally invasive exam 
with excellent results, thus avoiding surgery or radiologic 
interventions.

However, in recent years this morbidity has declined 
due to the benefits of  different maneuvers which have 
allowed this technique to be performed with greater se-
curity. This article presents and discusses factors which 
can help to reduce the morbidity of  ERCP, including 
both non-technical factors, and therefore, endoscopist-
independent, and technical factors, and therefore, 
endoscopist-dependent. In the latter we will include the 
role of  the different cannulation techniques and their 
influence on post-ERCP morbidity. With regard to non-
technical factors, we will review the role of  two methods 
which have accumulated scientific evidence in the pre-
vention of  post-ERCP pancreatitis such as pancreatic 
stent placement and administration of  non-steroidal 
anti-inflammatory drugs (NSAIDs).
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REDUCING MORBIDITY BY MEANS OF 
NON-TECHNICAL FACTORS
We consider endoscopist-independent prophylactic fac-
tors as those factors which have proven prophylactic 
benefit, such as pancreatic stent placement and adminis-
tration of  NSAIDs and antibiotics. The first two factors 
are used in the prophylaxis of  post-ERCP pancreatitis 
and the latter in the prophylaxis of  post-ERCP cholangi-
tis and other infectious complications.

Pancreatic stent placement in various studies was 
proved to be effective in preventing the development of  
post-ERCP pancreatitis. Several meta-analyses have also 
been published, the first in 2004 which included 5 stud-
ies and 481 patients[1]. This meta-analysis showed that 
the incidence of  post-ERCP pancreatitis was significant-
ly lower in the stented group (5.8%) versus the control 
group (15.5%), with an odds ratio (OR) of  3.2 and the 
number of  patients needed to treat (NNT) to prevent 
pancreatitis was 10. A subsequent meta-analysis included 
a sixth randomized controlled trial, with similar results[2]. 
In the stented group the incidence of  acute pancreatitis 
was 12% vs 24% in the control group, with a protective 
OR of  0.44 for the stented group and a NNT of  only 
8. The final meta-analysis was published recently and in-
cluded 8 randomized controlled trials which demonstrat-
ed a reduction in the OR to 0.22 (95% CI: 0.12-0.38, P 
< 0.01) in the stented group and a NNT of  8 patients[3].

These results have not gone unnoticed in scientific 
societies, and the European Society of  Gastrointestinal 
Endoscopy includes the recommendation to place pro-
phylactic pancreatic stents in high-risk patients undergo-
ing ERCP[4]. This group of  high-risk patients is not well 
defined, although there is a consensus to consider the 
following high-risk patients: patients undergoing ERCP 
for sphincter of  Oddi dysfunction, young women, pa-
tients with previous history of  pancreatitis, patients in 
whom a high number of  pancreatic duct cannulations 
and injections have been made during cannulation or 
ampullectomy, and many authors advocate the introduc-
tion of  a prophylactic pancreatic stent when using the 
double-wire technique.

The recommended stent is currently a short (≤ 5 
cm) 5F plastic stent, and preferably with only an external 
flange, although some authors prefer to introduce dou-
ble flanged stents[5,6]. Up to 10 d after stenting, observa-
tions for spontaneous migration should be made and if  
present, the stent should be endoscopically extracted.

However, it is not always easy to insert a pancreatic 
stent and complications related to pancreatic duct can-
nulation to insert the stent can occur. Therefore, pro-
phylactic pancreatic stenting is recommended when the 
endoscopist’s success rate for this maneuver is higher 
than 75%[4].

Currently, there are four prospective studies evaluat-
ing the utility of  prophylactic administration of  NSAIDs 
for post-ERCP pancreatitis, which have been evaluated 
in three meta-analyses[7-9]. These data have shown that 

the rectal administration of  100 mg of  diclofenac imme-
diately after ERCP, or 100 mg of  indomethacin imme-
diately prior to ERCP, significantly decrease the risk of  
post-ERCP pancreatitis from 12.5% to 4.4%, with a risk 
reduction of  0.33 and an NNT of  15 patients. Further-
more, in published studies no adverse effects attributable 
to NSAIDs have been described.

The use of  NSAIDs peri-ERCP is indicated in low-
risk cases to prevent the development of  post-ERCP 
pancreatitis[4] and probably, although this has not been 
assessed, in patients at high risk in whom a prophylactic 
pancreatic stent could not be inserted.

The prophylactic use of  antibiotics before or after 
ERCP to prevent the development of  post-ERCP chol-
angitis or other infectious complications has been exten-
sively evaluated in numerous studies. The British Society 
of  Gastroenterology guide for antibiotic prophylaxis in 
gastrointestinal endoscopy has recently been published 
and recommends the prophylactic administration of  an-
tibiotics during ERCP in patients who are in the follow-
ing situations: patients who are not expected to obtain 
full patency of  the bile duct by one ERCP, patients with 
advanced hematologic cancer, patients with a history of  
liver transplantation, patients with pancreatic pseudo-
cysts and patients with severe neutropenia[10].

Quinolones are the recommended antibiotics, al-
though the antibiotic and regimen should be tailored to 
the antimicrobial resistance profile of  each hospital.

Confirmation that the best predictor of  the de-
velopment of  post-ERCP infectious complications is 
incomplete resolution of  biliary obstruction was sub-
sequently confirmed in a meta-analysis which included 
nine prospective randomized studies with a total of  
1573 patients[11]. According to this meta-analysis, pro-
phylactic antibiotic therapy halved the risk of  bacteremia 
(RR: 050, 95% CI: 0.33-0.78) after ERCP, but did not 
show any effect on overall mortality (RR: 1.33, 95% CI: 
0.32-5.44). In the subgroup of  patients in whom ERCP 
completely resolved the biliary obstruction, the protec-
tive effect of  antibiotics had no impact. In contrast, the 
subgroup of  patients in whom biliary obstruction could 
not be resolved completely with ERCP benefitted from 
antibiotic prophylaxis.

REDUCING MORBIDITY BY MEANS OF 
TECHNICAL FACTORS
Of  the endoscopist-dependent protective factors we can 
include all the described cannulation variations which 
have proved beneficial in the incidence of  post-ERCP 
complications. The first factor is undoubtedly the guide-
wire cannulation technique. This technique was intro-
duced by Siegel and Pullano in 1987[12]. Cannulation with 
a guide-wire consists of  the introduction of  a guide-wire 
into the bile or pancreatic duct instead of  contrast injec-
tion as the first maneuver. There are several variations of  
this technique, and the tip of  the catheter or sphinctero-
tome is inserted initially with which we will cannulate a 
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few millimeters through the papillary orifice and then 
introduce the guide-wire to the target. Another variation 
is direct cannulation with the guide-wire hovering a few 
millimeters or even one or two inches through the cath-
eter or sphincterotome. This latter option is especially 
useful in pancreatic cannulation through the minor pa-
pilla (Figure 1).

The benefit of  this technique compared with classic 
contrast cannulation has been demonstrated in several 
studies which show similar results and have been jointly 
analyzed in a recent meta-analysis[13,14]. This meta-analysis 
included 5 studies and 1762 patients, and demonstrated 
that the use of  the guide-wire technique significantly 
improved the primary cannulation rate from 74.9% to 
85.3% (OR: 2.05, 95% CI: 1.27-3.31) and more impor-
tantly, significantly reduced the incidence of  post-ERCP 
pancreatitis from 8.6% to 1.6% (OR: 0.23, 95% CI: 
0.13-0.41). Consequently, the authors concluded that the 
guide-wire technique should be considered the standard 
cannulation technique.

The double-wire cannulation technique was first 
described by Dumonceau et al[15] in 1998. It can be used 
when access to the pancreatic duct can only be achieved 
during a biliary ERCP. A guide-wire is placed into the 
pancreatic duct and parallel to this guide-wire a catheter 
or sphincterotome is inserted to cannulate the bile duct 
(Figure 2). The functions and benefits attributed to this 
technique are that the guide-wire in the pancreatic duct 
could open a stenotic papillary orifice, stabilize the pa-
pilla, raise the papilla towards the working channel of  
the endoscope, rectify the pancreatic and common duct, 
drain the pancreatic duct and minimize the injections 
into the pancreatic duct.

One of  the first studies evaluating this technique 
compared a group of  27 patients with difficult cannula-
tion who underwent this technique with another group 
of  26 patients in whom the endoscopist persisted in try-
ing the classical contrast injection technique. The double-
wire technique significantly improved the rate of  cannu-
lation to 93% vs 58% achieved with the classic technique (P 
= 0.0085), showing no significant differences in the inci-

dence of  post-ERCP pancreatitis[16]. However, Ito et al[17] 
did not obtain such good results with this technique and 
described a cannulation rate of  73% with an incidence of  
post-ERCP pancreatitis of  12%.

A randomized prospective trial comparing a group 
of  97 patients with difficult cannulation in whom the 
double-wire technique was used with another group of  
91 patients in whom persistence of  classical cannula-
tion was attempted has been published recently[18]. The 
double-wire technique resulted in a poorer outcome 
compared with the classical technique regarding the inci-
dence of  post-ERCP pancreatitis (17% vs 8%, P > 0.05), 
and the cannulation rate was significantly worse with the 
double-wire technique (OR: 0.66, 95% CI: 0.64-1.12). 
The authors concluded that the double-wire technique 
offers no advantage over the classical technique in 
achieving biliary cannulation, and did not decrease the 
incidence of  post-ERCP pancreatitis.

Therefore, the data available in the literature on 
this technique are contradictory and at present it is not 
recommended for achieving cannulation or decreasing 
post-ERCP pancreatitis. This technique may be useful 
for achieving biliary cannulation in patients in whom re-
peated pancreatic duct injections are performed. If  this 
technique is used, a prophylactic pancreatic stent should 
also be inserted.

A variation of  the previous technique is guide-wire 
cannulation over a pancreatic stent (Figure 3). This 
technique consists of  the introduction of  a pancreatic 
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Figure 1  The guide-wire technique has been used in this patient to can-
nulate the minor papilla. The minor papilla is cannulated with the guide-wire 
tip protruding a few millimeters over the cannula.

A

B

Figure 2  Image of the double guide-wire technique. A guide-wire is inserted 
in the pancreatic duct and left in situ. The cannula is then inserted parallel to the 
pancreatic guide-wire (A) in order to cannulate the bile duct (B).
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stent over the guide-wire initially left in the pancreatic 
duct, and in parallel with a sphincterotome or catheter 
to cannulate the bile duct. In a first study, Fogel et al[19] 
reported a significantly lower incidence of  post-ERCP 
pancreatitis in patients with sphincter of  Oddi dysfunc-
tion in whom a pancreatic stent was placed followed by 
needle knife sphincterotomy compared with the double-
wire technique (10.7% vs 28.3%, P < 0.05). In a similar 
group of  patients Madacsy et al[20] also showed a signifi-
cant benefit using a pancreatic stent and had no cases 
of  post-ERCP pancreatitis compared with a post-ERCP 
incidence of  43% in the group of  patients in whom the 
needle knife was performed with a guide-wire into the 
pancreatic duct (P < 0.05).

More recently, Ito et al[21] did not find significant dif-
ferences using the cannulation over a pancreatic stent 
technique compared with the double-wire cannulation 
technique regarding primary cannulation (80% vs 94%, P 
= 0.15) in a group of  patients with difficult cannulation, 
however, there was a significant benefit in the incidence 
of  post-ERCP pancreatitis (2.9% vs 23%, P < 0.05).

Therefore, this technique offers a clear protective ef-
fect against the development of  post-ERCP pancreatitis, 
and would be recommended when we have access to the 
pancreatic duct and needle knife sphincterotomy is de-
cided.

Finally, needle knife sphincterotomy (Figure 4) is a 
well known and validated technique which has differ-
ent variants: cephalad incision from papillary orifice, 
pancreatic precut and fistulotomy. Although there are 
no studies comparing the outcomes of  these variants, 
optimal results with the pancreatic precut technique and 
fistulotomy technique have been described recently.

The appropriate timing of  this technique has been 
studied. In a recently published meta-analysis including 
6 prospective, randomized, controlled trials comparing 
the rate of  cannulation and the incidence of  post-ERCP 
pancreatitis in a group of  patients with difficult cannula-
tion in whom early pre-cut was performed (442 patients) 
with another group in whom persistence in cannulation 
was performed with late pre-cut if  cannulation was un-

successful (524 patients)[22]. There were no differences 
in the success rate of  cannulation (90.2% vs 89.6%, OR: 
1.20, 95% CI: 0.54-2.69), however, significant differences 
were seen in the incidence of  post-ERCP pancreatitis 
(2.48% vs 5.34%, OR: 0.47, (95% CI: 0.24-0.91) favoring 
early pre-cut.

Therefore, performing early pre-cut has a similar rate 
of  primary cannulation but is associated with a lower in-
cidence of  post-ERCP pancreatitis.

Other endoscopist-dependent factors no less impor-
tant in our opinion when it comes to reducing the inci-
dence of  post-ERCP complications are subjective and 
difficult to evaluate. These include knowledge update, 
the progression of  more complicated cases and tech-
niques, and cautious attitude of  the endoscopist. These 
factors are extremely important and help to identify not 
only an appropriate indication for ERCP, but also the 
different therapeutic techniques performed during this 
procedure, hopefully contributing to a reduction in the 
incidence of  complications.

CONCLUSION
The acceptance of  the aforementioned maneuvers 
by endoscopists is not uniform. An American survey 
showed that expert endoscopists are aware of  the pro-
tective effect of  pancreatic stents in patients at high risk, 
but the indications for stent placement and the type 
of  stent chosen varies widely among endoscopists[23]. 
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Figure 3  In this fluoroscopic image biliary cannulation over a pancreatic 
stent technique is shown. The technique resembles the double-wire tech-
nique, but a plastic stent (arrow) is inserted in the pancreatic duct instead of the 
guide-wire, and the bile duct is cannulated in parallel.

A

★

B

Figure 4  Needle knife sphincterotomy technique. A superficial mucosal 
cut is performed showing the duodenal portion of the common bile duct as a 
reddish rounded protrusion (asterisk) (A). A deeper cut is made on this nodule 
going into the bile duct (B).
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A recently published survey showed that up to 21.3% 
of  endoscopists in Europe never perform prophylactic 
pancreatic stenting despite favorable scientific evidence, 
mainly because of  lack of  experience[24]. In this survey 
it was shown that the vast majority of  endoscopists did 
not regularly attempt prophylactic pancreatic stenting 
when procedure-related risk factors for post-ERCP pan-
creatitis were present, and slightly more frequently when 
patient-related risk factors were present. Moreover, 
83.7% of  endoscopists do not use NSAIDS for post-
ERCP pancreatitis prophylaxis[24].

Expert endoscopists with greater experience in 
ERCP are more reluctant to adopt changes to their usual 
technique, probably because they have favorable rates 
of  outcomes and complications, and because they think 
that introducing an alternative technique into their work-
ing methods might lead to a temporary decrease in suc-
cessful cannulation rates and an increase in complication 
rates. However, a recent study from Japan has shown 
that wire-guided cannulation is useful immediately after 
its introduction in a specialized center with expertise in 
contrast cannulation, and in this context wire-guided 
cannulation has a higher rate of  primary cannulation, a 
shorter procedural time and a lower rate of  hyperamy-
lasemia[25]. On the other hand, endoscopists with less 
experience and those in training should know these tech-
niques and adopt them as standard practice given the 
scientific evidence of  benefit.

The question is whether an endoscopist’s personal 
preference is enough reason to maintain a technique? 
In our opinion it is not, since there is scientific evidence 
supporting a different policy. Endoscopists in training 
should adopt the technique proven to be the best. On 
the other hand, expert endoscopists who reject changes 
in their technique could argue that they already achieve 
favorable outcomes. But even good outcomes can be 
improved and expert ERCPists should be the first to 
adopt proven variations in technique to obtain clinical 
improvement.

To conclude, although recommendations in endos-
copy should not be rigid and cannot replace clinical 
judgment[4], it is the duty of  both expert and non-expert 
endoscopists to know their results and complication 
rates and if  these are unfavorable, evaluate which of  the 
previously described variations should be performed to 
improve their outcomes.
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