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One unresolved issue of endoscopic retrograde cholan-
giopancreatography (ERCP) is post-ERCP pancreatitis
(PEP), which occurs after 1% to 40% of procedures“’“.
Abstract This variable frequency of PEP is due to a number of
factors, including the definition used, the patient popula-

One unresolved issue of endoscopic retrograde cholan- ‘ '
giopancreatography (ERCP) is post-ERCP pancreatitis ~ tion the type of mancuvers, the type and duration of

(PEP), which occurs in up to 40% of patients. Identifi- ~ Patient follow-up, and the personnel performing the
cation of risk factors for PEP is especially important in ~ ERCP™. Postulated mechanisms for pancreatitis after
the field of ERCP practice because it may assist physi- ERCP include mechanical, chemical, hydrostatic, en-

cians in taking protective measures in situations with ~ Zymatic, microbiologic, and thermal disruptions' . A
high risk. A decade ago, Freeman et a/ meticulously ~ Widely used consensus definition for PEP is: (1) new or
evaluated a large number of potentially relevant risk ~ Worsened abdominal pain; (2) new or prolongation of
factors for PEP, which can be divided into patient-relat- ~ hospitalization for at least 2 d; and (3) serum amylase
ed and procedure-related issues. In this commentary,  three-fold or more above the upper limit of normal,

: . ; . (6,7
we summarize this classic article and reevaluate the measured more than 24 h after the procedure™".

risk factors for PEP from the current point of view. This Prediction of PEP is of utmost importance in the
is followed by assessment of strategies for prevention field of ERCP practice. Although PEP is sometimes in-
of PEP that can be divided into mechanical and phar- evitable and can occur in the best of hands, identification
macologic methods. of its risk factors may assist physicians in taking protec-

tive measures in situations with high a priori risk™”. This
© 2013 Baishideng. All rights reserved. article is intended as a commentary on the classic article

“Risk factors for post-ERCP pancreatitis: a prospective,
Key words: Endoscopic retrograde cholangiopancrea- multicenter study” by Freeman e# al" published in Gastro-
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intestinal Endoscopy, a landmark study in the field of PEP,
and it also provides strategies for the prevention of PEP.

In the classic article! comprehensive evaluation of
the risk factors for PEP were performed by 26 endosco-
pists from 11 centers in the United States (6 private prac-
tices and 5 university-affiliated teaching hospitals), who
collaborated in a painstaking prospective study of almost
2000 procedures“m. The authors of the classic article
meticulously determined eye-opening numbers (#7 = 32)
of potentially relevant risk factors for PEP and provided
vigilant analysis.

Risk factors for PEP

In the classic article!”, the authors classified risk factors
into clearly demarcated patient-related and procedure-re-
lated factors. This allowed them to demonstrate that the
risk of PEP is determined as much by patient character-
istics as by endoscopic technique or maneuvers. Stratifi-
cation of patients into low-risk or high-risk categories for
PEP is important in order to ensure that gastroenterolo-
gists remove borderline indications of ERCP in high-risk
patients and that adequate pre-procedure information is

provided to the patientm.

Patient-related risk factors: Of the 16 patient-related
risk factors identified, in the classic article, 5 variables
were statistically significant by multivariate analysis: his-
tory of PEP, suspected sphincter of Oddi dysfunction,
female gender, normal serum bilirubin, and absence of
chronic pancreatitis. Although a few other factors, such
as young age and absence of common bile duct stones,
were only significant in univariate analysis, subsequent
multivariate studies by other groups or further meta-
analysis showed that young age, non-dilated extrahepatic
ducts, and absence of common bile duct stones are fac-
tors that may increase the risk for PEP (Table 1)P>*'"'%,
A recent multivariate study, published in abstract form,
suggested that obesity and hyperlipidemia were indepen-
dent risk factors for PEP based on a nationwide database
analysis'”, Interestingly, some of the patient-related risk
factors, such as normal serum bilirubin, non-dilated
extrahepatic ducts, and absence of common bile duct
stones, are poor indicators of ERCP. This may attest to
the statement by Cotton""'¥ that “ERCP is most danger-
ous for those who need it least”.

Procedure-related risk factors: Of the 16 procedure-
related risk factors identified, in the classic article, 4 vari-
ables were significant by multivariate analysis: biliary bal-
loon sphincter dilation, moderate-to-difficult cannulation,
pancreatic sphincterotomy, and pancreatic contrast injec-
tions. Subsequent multivariate studies by other groups or
further meta-analysis showed that precut sphincterotomy,
ampullectomy, pancreatic brush cytology, failure to clear
bile duct stones, and involvement of trainees atre all fac-
tors that may increase the risk for PEP (Table 2)P>*!"",
Although pancreatic stent placement was associated
with risk of pancreatitis by univariate analysis, no inde-
pendent contribution of pancreatic stent placement was
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evident in the multivariate analysis because pancreatic
stents were primarily placed in patients with multiple oth-
er independent risk factors for PEP. Actually, pancreatic
stent placement can reduce the risk of PEP in a number
of settings, so that prophylactic pancreatic stent place-
ment has become a standard of care for reducing PEP in
high-risk cases'”,

The classic article also indicated the importance of
the general similarity of the overall risk of pancreatitis
for diagnostic and therapeutic ERCP and showed that
the performance of biliary sphincterotomy did not ap-
pear to add significant independent risk of pancreatitis to
ERCP!". The article emphasized that these observations
point not to the safety of sphincterotomy, but rather
to the risk of diagnostic ERCP". Despite the general
similarity of the overall risk of PEP for diagnostic and
therapeutic ERCP, certain high risk procedures such as
pancreatic sphincterotomy, pancreatic brush cytology,
and ampullectomy may increase the risk for PEP. There-
fore, we should pay attention to the type and complexity
of maneuvers when comparing the incidence of PEP
between studies.

Interactive effect of patient-related and procedure-re-
lated risk factors: The striking message of the classic
article was that patient-related and procedure-related risk
factors are cumulative and perhaps even synergistic“’lo].
Subsequent studies confirmed that patients with multiple
factors had an extremely high chance (up to 40%) of
developing PEP™"?, The typical very high risk patient
is a young to middle-aged woman with recurrent abdomi-
nal pain, normal serum bilirubin, no biliary obstruction,
and difficult cannulation. The combinations of patient-
related and procedure-related risk factors allow reliable
prediction of the possibility that an individual patient will
develop PEP"". Furthermore, this cumulative effect may
influence the severity as well as the incidence of PEP.
According to the literature! ">, nearly all patients who
developed severe or fatal pancreatitis after ERCP had
multiple risk factors. Gastroenterologists are now more

able to predict PEP.

Field of vision after a decade from the classic article:
Even from the current point of view, the classic article
investigated most of the potentially relevant risk factors
for PEP, dividing these into patient-related and proce-
dure-related issues. Over the past decade, subsequent
studies have usually confirmed or just slightly altered
the significance of these risk factors. The confirmation
of the risk of diagnostic ERCP has focused the role of
ERCP into an exclusively therapeutic modality with the
advent of other diagnostic modalities™. Confirmed risk
factors for PEP have also enabled the conception of sev-

eral strategies for the prevention of PEP in actual prac-
ticel517:222425)

Strategy for prevention of PEP
The most important goal of recognizing the risk factors
for PEP is the development of a strategy for prevention
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Table 1 Comparison of patient-related risk factors for post-endoscopic retrograde cholangiopancreatography pancreatitis by

multivariate analysis in the classic article and current knowledge by meta-analysis or multivariate studies

Risk factors in the classic article Current knowledge'
Significant in multivariate analysis High risk factors
Suspected sphincter of Oddi dysfunction Suspected sphincter of Oddi dysfunction
Female gender Female gender
History of post-ERCP pancreatitis Previous pancreatitis
Normal serum bilirubin Normal serum bilirubin
Absence of chronic pancreatitis Young age
Significant only in univariate analysis Possible risk factors
Pancreas divisum Non-dilated extrahepatic ducts
Recurrent abdominal pain Absence of chronic pancreatitis
History of acute pancreatitis of any etiology Absence of definite common bile duct stone
Cholangiogram normal Obesity”
Pancreatogram normal
Age <55yr

Prior cholecystectomy
Absence of definite common bile duct stone

Not significant Not related
Previous sphincterotomy Pancreas divisum
Distal common bile duct diameter < 5 mm Allergy to contrast media
Prior failed ERCP Prior failed ERCP

!Current knowledge is based on recent guidelines by American Society for Gastrointestinal Endoscopy™™ and European Society of Gastrointestinal

5] [3.22], 2

Endoscopy", and relevant articles™*; *Based on recent multivariate analysis in abstract form™. ERCP: Endoscopic retrograde cholangiopancreatography.

Table 2 Comparison of procedure-related risk factors for post-endoscopic retrograde cholangiopancreatography pancreatitis by

multivariate analysis in the classic article and current knowledge by meta-analysis or multivariate studies

Risk factors in the classic article Current knowledge'
Significant in multivariate analysis High risk factors
Difficult cannulation Difficult or failed cannulation
Balloon dilation of biliary sphincter Balloon dilation of biliary sphincter
Pancreatic sphincterotomy Pancreatic sphincterotomy
= 1 pancreatic contrast injections Pancreatic duct injection

Precut sphincterotomy
Failed attempts at placing pancreatic duct stent

Significant only in univariate analysis Possible risk factors
Sphincter of Oddi manometry Ampullectomy
Pancreatic stent placement Pancreatic acinarization
Minor papilla cannulation Pancreatic brush cytology
Precut (access) papillotomy Failure to clear bile duct stones
= 1 pancreatic deep wire pass/cannulation Involvement of trainee during ERCP
Endoscopist performing > 2 ERCP/wk
Not significant Not related
Acinarization of pancreas Sphincter of Oddi manometry (using aspirated catheter)
Biliary sphincterotomy Biliary sphincterotomy
Intramural contrast injection Intramural contrast injection
Pancreatic stricture dilation by any method Prior failed ERCP
Pancreatic duct tissue sampling by any method Therapeutic vs diagnostic

Training fellow involved

!Current knowledge is based on recent guidelines by American Society for Gastrointestinal Endoscopy™ and European Society of Gastrointestinal

Endoscopy", and relevant articles™*. ERCP: Endoscopic retrograde cholangiopancreatography.

of PEP. A practical strategy appears to be the combina- dalities'™””**". For diagnostic purposes, a plethora of
tion of careful patient selection - which means avoiding  relevant diagnostic procedures now are available, such as
inappropriate ERCP in high-risk patients - and selection magnetic resonance cholangiopancreatography and en-
of approptiate preventive measures (Table 3)*". doscopic ultrasonography (EUS), which may obviate the

need for ERCP or better focus its application”. For ther-
Patient selection: Gastroenterologists should take much apeutic purposes, minimally invasive surgeries now show
morte care in the selection of patients for ERCP. The considerable improvements in safety and outcomes'”,
clinical role of ERCP has diminished substantially with Thus, balancing the benefit with risk is a prerequisite for
the advance of relevant diagnostic and therapeutic mo- determining the indication for ERCP. If the potential risk
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Table 3 Clinical pearls to help avoid post-endoscopic

retrograde cholangiopancreatography pancreatitis

Remember that ERCP is the most dangerous endoscopic procedure that
can be associated with bad outcomes

Instead of diagnostic ERCP, use alternative imaging techniques such
as magnetic resonance cholangiopancreatography or EUS, especially in
high-risk patients

Rectal NSAIDs before or after ERCP procedure can be a simple
measure to prevent PEP

Tailor a variety of cannulation techniques to the individual risk profile
and the papillary anatomy of the patient

In cases of difficult cannulation, early precut or fistulotomy technique
with a pancreatic stent (performed by an expert endoscopist) can
decrease the risk of PEP

Quit the ERCP procedure earlier in high-risk patients if success is not
achieved quickly. After a failed ERCP, alternative therapeutic methods
such as percutaneous or EUS-guided approaches can be considered

In high risk patients, make sure that a prophylactic pancreatic stent
is placed. In cases with equivocal risk at the end of the procedure, a
prophylactic pancreatic stent can eliminate the fear of PEP

ERCP: Endoscopic retrograde cholangiopancreatography; PEP: Post-
endoscopic retrograde cholangiopancreatography pancreatitis; EUS:
Endoscopic ultrasonography; NSAIDs: Non-steroidal anti-inflammatory
drugs.

1s much greater than the possible benefit, gastroenterolo-
gists should seek other diagnostic and/or therapeutic mo-
dalities or refer their high-risk patients to tertiary centers
that have more experience and other tools.

Once a decision for ERCP is made, the gastroenter-
ologist should reassess the risk profile of the patient and
apply several mechanical and pharmacological interven-
tions in order to reduce the likelihood of PEP?. In ad-
dition, an adequate consent process is very important to
ensure that patients and their relatives understand that
ERCP is potentially dangerousm.

Mechanical prevention: Careful endoscopic techniques
in cannulation and therapy are naturally important, but
these are not sufficient to prevent PEP in high-risk pa-
tients' . Several modifications in endoscopic technique
have been identified that can reduce the risk of PEP. (1)
Prophylactic placement of pancreatic duct stents: The
prophylactic placement of pancreatic duct stents im-
proves the drainage of the manipulated pancreatic duct.
Otherwise, this might be impaired by mechanical injury
to the pancreatic sphincter from catheter and guidewire
manipulation, and from thermal injury caused by biliary
and pancreatic sphincterotornym. The general consensus
in the literature is that prophylactic pancreatic stents can
reduce the risk of PEP in high-risk populations, such as
those undergoing ampullectomy, pancreatic sphincter-
otomy, sphincter of Oddi manometry, precut sphincter-
otomy, pancreatic brush cytology, difficult cannulation,

. . 38172829
and pancreatic duct m]ectlon[ B2 Recent meta-
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analyses of high-risk populations demonstrated that pro-
phylactic pancreatic stents reduced the incidence of PEP
from 18.6% to 5.6%**. An elegant cost-effectiveness
analysis also suggested that prophylactic pancreatic stents
in high-risk patients were a cost-effective strategypoj.
Actually, the routine use of pancreatic stents in high-risk
cases has reduced the incidence and severity of PEP to
a more acceptable level in advanced centers, allaying the
fear of ERCP in high risk settings' "; (2) Wire-guided
cannulation: Compared with conventional use of con-
trast injection, wire-guided cannulation may avoid inad-
vertent injection of contrast into the pancreatic duct and
decrease the risk of PEP™Y, Several meta-analyses have
demonstrated a greater success of biliary cannulation
and a lowered risk of PEP”" but recent studies have
shown that guidewire manipulation of the pancreatic
duct for guidewire biliary cannulation is an another inde-
pendent risk factor for PEP™, Prophylactic pancreatic
stents might be recommended after pancreatic-guidewire
assisted biliary cannulation to reduce the incidence of
PEP"; and (3) Early precut biliary sphincterotomy and
fistulotomy in cases of difficult cannulation: Although
precut biliary sphincterotomy is an independent risk fac-
tor for PEP, prolonged cannulation attempts using stan-
dard techniques may also impart a higher risk for PEP
than does the precut biliary sphincterotomy itself™** ™
Early precut technique can be considered in cases of dif-
ficult biliary cannulation by advanced endoscopists with
expertise in various cannulation techniqueslsj. Fistulotomy
is a variation of the precut needle-knife techniques that
creates a direct bilio-enteric fistula by making an incision
at the upper end of the ampullary region of the major
papilla®**, This technique has a potential advantage in
that it evades the pancreatic orifice, which is the probable
site of initiation of the cascade of PEP. Several studies
have reported a lower incidence of PEP (up to 0%) in
patients who underwent fistulotomy, with or without the
prophylactic pancreatic stent*. Fistulotomy, however,
may be more feasible in patients with bulging papillae and
clear landmarks than in patients with tiny or diminutive
papillac™ ™, For sparing the pancreatic orifice, reported
investigational techniques include suprapapillary puncture
with a needle-tip catheter, blunt dissection using a cotton
swab, and EUS-guided suprapapillary puncturem’%’m.

Pharmacologic prevention: Numerous trials have been
attempted with many kinds of pharmacologic agents in
order to reduce the risk of PEP. Pharmacologic agents,
based on various theoretical benefits, have included
nitroglycerin, ceftazidime, somatostatin, octreotide, ga-
bexate, ulinastatin, nafamostat, antioxidants, allopurinol,
glucocorticoid, non-steroidal anti-inflammatory drugs
(NSAIDs), and ez, Early studies suggested that
protease inhibitors such as gabexate or nafamostat may
decrease the incidence of PEPPY. At present, the dis-
mally universal finding is that a strategy of pharmacologic
prevention that proves effective in a few trials ultimately
yields largely disappointing results over the long term
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Table 4 Unresolved issues with prevention of post-

endoscopic retrograde cholangiopancreatography pancreatitis

The ideal design of a prophylactic pancreatic stent

Cannulation technique to lower incidence of PEP, tailored to the shape
of the major papilla

The ideal pharmacologic agent

Comparison of rectal NSAIDs vs pancreatic stent placement vs
combination in high risk patients

The route (rectal or intravenous) and the timing (before or after ERCP)
of NSAIDs administration

ERCP: Endoscopic retrograde cholangiopancreatography; PEP: Post-ERCP
pancreatitis; NSAIDs: Non-steroidal anti-inflammatory drugs.

. . .. . 55,56
when adopted in routine clinical practlce[”’ ! Endosco-

pists in the ERCP field appear to believe that mechanical
techniques such as pancreatic stents, much more than
pharmacologic prophylaxis, play a key role in the preven-
tion of PEP®.

Despite a current climate of skepticism regarding
the efficacy of any prophylactic medication for PEP, evi-
dence for the efficacy of rectal NSAIDs in reducing PEP
continues to accumulate ", Rectal NSAIDs ate par-
ticularly attractive because of their low cost, easy admin-
istration, and known favorable risk proﬁles.[m In addition
to several meta-analyses' ™" a recent well-designed ran-
domized controlled trial beautifully showed the effect of
rectal indomethacin in preventing PEP in 602 high risk
patients (9.2% in the indomethacin group »s 16.9% in the
placebo group, P = 0.005)"". However, only time will tell
whether rectal NSAIDs can significantly reduce PEP.

Selection of preventive measures: According to the
European Society of Gastrointestinal Endoscopy guide-
lines, periprocedural rectal administration of NSAIDs is
recommended for low-risk ERCPs, whereas prophylactic
pancreatic stent placement should be strongly considered
for high-risk ERCPs". However, the combined use of
NSAIDs and prophylactic pancreatic stent placement
might further reduce the rate of PEP in high-risk pa-
tients". Therefore, rectal administration of NSAIDs
for all ERCPs and prophylactic pancreatic stent place-
ment for high-risk ERCPs might be more practical. A
further practical strategy might be rectal administration
of NSAIDs for patient-related high risk and prophylactic
pancreatic stent placement for procedure-related high
risk. However, the possibility remains that rectal NSAIDs
may obviate the need for prophylactic pancreatic stent
placement’. Studies to compare the effectiveness of rec-
tal NSAIDs and pancreatic stent placement in high risk
patients are warranted.

Future prospects for research

Although PEP has benefited from evolved understand-
ing, there is still room for continuing research. In the
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future, the individual incidence of PEP should be accu-
rately calculated according to the previously listed patient-
related and procedure-related risk factors for PEP. In
addition, the complexity of ERCP proceduresmml should
be incorporated into the calculation of the individual in-
cidence of PEP. Regarding the prevention of PEP, many
issues still remain to be resolved (Table 4).

In conclusion, more than a decade has passed since
the publication of the classic article that revealed the risk
factors for PEP. Subsequent multivariate analyses have
confirmed a number of risk factors for PEP that can be
divided into patient-related and procedure-related issues.
Prophylactic pancreatic stent placement has become a
standard of care in high-risk patients and rectal NSAIDs
have become a potential candidate as an ideal pharmaco-
logic agent for preventing PEP. However, PEP is still the
most frequent and most feared complication of ERCP.
In the past decade, indications of ERCP have become
more stringent owing to the development of other diag-
nostic and therapeutic modalities. To minimize PEP and
maximize benefits”, ERCP should be done for the best
indications, while recognizing accurate risks to the indi-
vidual and using meticulous endoscopic techniques with
optimal preventive measures.

REFERENCES

1 Freeman ML, DiSario JA, Nelson DB, Fennerty MB, Lee ]G,
Bjorkman DJ, Overby CS, Aas ], Ryan ME, Bochna GS, Shaw
My], Snady HW, Erickson RV, Moore JP, Roel JP. Risk factors
for post-ERCP pancreatitis: a prospective, multicenter study.
Gastrointest Endosc 2001; 54: 425-434 [PMID: 11577302 DOI:
10.1067 / mge.2001.117550]

2 Freeman ML, Guda NM. Prevention of post-ERCP pancre-
atitis: a comprehensive review. Gastrointest Endosc 2004; 59:
845-864 [PMID: 15173799 DOI: 10.1016,/S0016-5107(04)00353-0]

3 Cooper ST, Slivka A. Incidence, risk factors, and preven-
tion of post-ERCP pancreatitis. Gastroenterol Clin North Am
2007; 36: 259-276, vii-viii [PMID: 17533078 DOI: 10.1016/
j-gtc.2007.03.006]

4 Woods KE, Willingham FF. Endoscopic retrograde cholangi-
opancreatography associated pancreatitis: A 15-year review.
World | Gastrointest Endosc 2010; 2: 165-178 [PMID: 21160744
DOI: 10.4253 / wjge.v2.i5.165]

5 Dumonceau JM, Andriulli A, Deviere ], Mariani A, Rigaux J,
Baron TH, Testoni PA. European Society of Gastrointestinal
Endoscopy (ESGE) Guideline: prophylaxis of post-ERCP
pancreatitis. Endoscopy 2010; 42: 503-515 [PMID: 20506068
DOI: 10.1055/5-0029-1244208]

6 Anderson MA, Fisher L, Jain R, Evans JA, Appalaneni V,
Ben-Menachem T, Cash BD, Decker GA, Early DS, Fanelli
RD, Fisher DA, Fukami N, Hwang JH, Ikenberry SO, Jue TL,
Khan KM, Krinsky ML, Malpas PM, Maple JT, Sharaf RN,
Shergill AK, Dominitz JA. Complications of ERCP. Gastroin-
test Endosc 2012; 75: 467-473 [PMID: 22341094 DOI: 10.1016/
j.gie.2011.07.010]

7 Cotton PB, Lehman G, Vennes ], Geenen JE, Russell RC,
Meyers WC, Liguory C, Nickl N. Endoscopic sphincteroto-
my complications and their management: an attempt at con-
sensus. Gastrointest Endosc 1991; 37: 383-393 [PMID: 2070995]

8  Aabakken L. Endoscopic retrograde cholangiopancreatog-
raphy. Gastrointest Endosc 2012; 76: 516-520 [PMID: 22898410
DOI: 10.1016/j.gie.2012.06.029]

9  Cotton PB. Endoscopic retrograde cholangiopancreatogra-
phy: maximizing benefits and minimizing risks. Gastrointest

February 7, 2013 | Volume 19 | Issue5 |



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Moon SH et a/. Post-ERCP pancreatitis

Endosc Clin N Am 2012; 22: 587-599 [PMID: 22748250 DOI:
10.1016/j.giec.2012.05.002]

Cotton PB. ERCP is most dangerous for people who need it
least. Gastrointest Endosc 2001; 54: 535-536 [PMID: 11577330]
Masci E, Mariani A, Curioni S, Testoni PA. Risk factors for
pancreatitis following endoscopic retrograde cholangiopan-
creatography: a meta-analysis. Endoscopy 2003; 35: 830-834
[PMID: 14551860 DOI: 10.1055/s-2003-42614]

Williams EJ, Taylor S, Fairclough P, Hamlyn A, Logan RF,
Martin D, Riley SA, Veitch P, Wilkinson ML, Williamson
PR, Lombard M. Risk factors for complication following
ERCP; results of a large-scale, prospective multicenter study.
Endoscopy 2007; 39: 793-801 [PMID: 17703388 DOI: 10.1055/
5-2007-966723]

Kumar N, Gergi MA, Thompson CC. Obesity is an indepen-
dent risk factor for post-ERCP pancreatitis: results of a na-
tionwide database analysis. Gastrointest Endosc 2012; 75(4S):
AB142

Cotton PB. Analysis of 59 ERCP lawsuits; mainly about indi-
cations. Gastrointest Endosc 2006; 63: 378-82; quiz 464 [PMID:
16500382 DOI: 10.1016/j.gie.2005.06.046]

Elmunzer BJ, Waljee AK, Elta GH, Taylor JR, Fehmi SM,
Higgins PD. A meta-analysis of rectal NSAIDs in the pre-
vention of post-ERCP pancreatitis. Gut 2008; 57: 1262-1267
[PMID: 18375470 DOI: 10.1136/ gut.2007.140756]

Freeman ML. Post-ERCP pancreatitis: patient and technique-
related risk factors. JOP 2002; 3: 169-176 [PMID: 12432183]
Freeman ML. Pancreatic stents for prevention of post-endo-
scopic retrograde cholangiopancreatography pancreatitis.
Clin Gastroenterol Hepatol 2007; 5: 1354-1365 [PMID: 17981248
DOI: 10.1016/j.cgh.2007.09.007]

Andriulli A, Forlano R, Napolitano G, Conoscitore P, Ca-
ruso N, Pilotto A, Di Sebastiano PL, Leandro G. Pancreatic
duct stents in the prophylaxis of pancreatic damage after en-
doscopic retrograde cholangiopancreatography: a systematic
analysis of benefits and associated risks. Digestion 2007; 75:
156-163 [PMID: 17684365 DOI: 10.1159/000106774]

Fazel A, Quadri A, Catalano MF, Meyerson SM, Geenen JE.
Does a pancreatic duct stent prevent post-ERCP pancreatitis?
A prospective randomized study. Gastrointest Endosc 2003;
57: 291-294 [PMID: 12612504 DOI: 10.1067/ mge.2003.124]
Harewood GC, Pochron NL, Gostout CJ. Prospective, ran-
domized, controlled trial of prophylactic pancreatic stent
placement for endoscopic snare excision of the duodenal am-
pulla. Gastrointest Endosc 2005; 62: 367-370 [PMID: 16111953
DOI: 10.1016/j.gie.2005.04.020]

Cennamo V, Fuccio L, Zagari RM, Eusebi LH, Ceroni L, Lat-
erza L, Fabbri C, Bazzoli F. Can a wire-guided cannulation
technique increase bile duct cannulation rate and prevent
post-ERCP pancreatitis?: A meta-analysis of randomized
controlled trials. Am | Gastroenterol 2009; 104: 2343-2350
[PMID: 19532133 DOI: 10.1038/ ajg.2009.269]

Freeman ML. Complications of endoscopic retrograde chol-
angiopancreatography: avoidance and management. Gastro-
intest Endosc Clin N Am 2012; 22: 567-586 [PMID: 22748249
DOI: 10.1016/j.giec.2012.05.001]

Trap R, Adamsen S, Hart-Hansen O, Henriksen M. Severe
and fatal complications after diagnostic and therapeutic
ERCP: a prospective series of claims to insurance cover-
ing public hospitals. Endoscopy 1999; 31: 125-130 [PMID:
10223360 DOI: 10.1055/5-1999-13659]

Feurer ME, Adler DG. Post-ERCP pancreatitis: review of current
preventive strategies. Curr Opin Gastroenterol 2012; 28: 280-286
[PMID: 22450899 DOI: 10.1097/ MOG.0b013e3283528e68]
Dumonceau JM, Rigaux J, Kahaleh M, Gomez CM, Vander-
meeren A, Deviére ]. Prophylaxis of post-ERCP pancreatitis:
a practice survey. Gastrointest Endosc 2010; 71: 934-939 [PMID:
20226455 DOI: 10.1016/j.gie.2009.10.055]

Simmons DT, Baron TH. pERCePtions on ERCP utilization
in the United States. Am | Gastroenterol 2007; 102: 976-977
[PMID: 17489782 DOI: 10.1111/}.1572-0241.2007.01121.x]

(4 9

TR
JBaishideng®

WJG | www.wjgnet.com

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

Mazen Jamal M, Yoon EJ, Saadi A, Sy TY, Hashemzadeh M.
Trends in the utilization of endoscopic retrograde cholan-
giopancreatography (ERCP) in the United States. Am | Gas-
troenterol 2007; 102: 966-975 [PMID: 17319932 DOI: 10.1111/
j.1572-0241.2007.01127.x]

Mazaki T, Masuda H, Takayama T. Prophylactic pancreatic
stent placement and post-ERCP pancreatitis: a systematic
review and meta-analysis. Endoscopy 2010; 42: 842-853 [PMID:
20886403 DOI: 10.1055/5-0030-1255781]

Choudhary A, Bechtold ML, Arif M, Szary NM, Puli SR,
Othman MO, Pais WP, Antillon MR, Roy PK. Pancreatic
stents for prophylaxis against post-ERCP pancreatitis: a me-
ta-analysis and systematic review. Gastrointest Endosc 2011;
73: 275-282 [PMID: 21295641 DOI: 10.1016/j.gie.2010.10.039]
Das A, Singh P, Sivak MV, Chak A. Pancreatic-stent place-
ment for prevention of post-ERCP pancreatitis: a cost-effec-
tiveness analysis. Gastrointest Endosc 2007; 65: 960-968 [PMID:
17331513 DOI: 10.1016/j.gie.2006.07.031]

Freeman ML. Pancreatic stents for prevention of post-ERCP
Ppancreatitis: for everyday practice or for experts only? Gastro-
intest Endosc 2010; 71: 940-944 [PMID: 20438883 DOI: 10.1016/
j.gie.2009.12.043]

Shao LM, Chen QY, Chen MY, Cai JT. Can wire-guided
cannulation reduce the risk of post-endoscopic retro-
grade cholangiopancreatography pancreatitis? A meta-
analysis of randomized controlled trials. ] Gastroenterol
Hepatol 2009; 24: 1710-1715 [PMID: 20136957 DOI: 10.1111/
j.1440-1746.2009.06010.x]

Ito K, Fujita N, Noda Y, Kobayashi G, Obana T, Horaguchi J,
Takasawa O, Koshita S, Kanno Y, Ogawa T. Can pancreatic
duct stenting prevent post-ERCP pancreatitis in patients who
undergo pancreatic duct guidewire placement for achiev-
ing selective biliary cannulation? A prospective randomized
controlled trial. | Gastroenterol 2010; 45: 1183-1191 [PMID:
20607310 DOI: 10.1007/s00535-010-0268-7]

Wang P, Li ZS, Liu F, Ren X, Lu NH, Fan ZN, Huang Q,
Zhang X, He LP, Sun WS, Zhao Q, Shi RH, Tian ZB, Li YQ,
Li W, Zhi FC. Risk factors for ERCP-related complications: a
prospective multicenter study. Am | Gastroenterol 2009; 104:
31-40 [PMID: 19098846 DOI: 10.1038/ ajg.2008.5]

Mariani A, Giussani A, Di Leo M, Testoni S, Testoni PA.
Guidewire biliary cannulation does not reduce post-ERCP
pancreatitis compared with the contrast injection technique
in low-risk and high-risk patients. Gastrointest Endosc 2012;
75: 339-346 [PMID: 22075192 DOI: 10.1016/j.gie.2011.09.002]
Cennamo V, Fuccio L, Zagari RM, Eusebi LH, Ceroni L, Lat-
erza L, Fabbri C, Bazzoli F. Can early precut implementation
reduce endoscopic retrograde cholangiopancreatography-
related complication risk? Meta-analysis of randomized con-
trolled trials. Endoscopy 2010; 42: 381-388 [PMID: 20306386
DOI: 10.1055/5-0029-1243992]

Gong B, Hao L, Bie L, Sun B, Wang M. Does precut tech-
nique improve selective bile duct cannulation or increase
post-ERCP pancreatitis rate? A meta-analysis of randomized
controlled trials. Surg Endosc 2010; 24: 2670-2680 [PMID:
20414680 DOI: 10.1007/s00464-010-1033-y]

Testoni PA, Giussani A, Vailati C, Testoni S, Di Leo M,
Mariani A. Precut sphincterotomy, repeated cannulation and
post-ERCP pancreatitis in patients with bile duct stone dis-
ease. Dig Liver Dis 2011; 43: 792-796 [PMID: 21733768 DOI:
10.1016/j.d1d.2011.05.010]

Baillie J. Advanced cannulation technique and precut. Gas-
trointest Endosc Clin N Am 2012; 22: 417-434 [PMID: 22748240
DOI: 10.1016/j.giec.2012.05.010]

Freeman ML, Guda NM. ERCP cannulation: a review of
reported techniques. Gastrointest Endosc 2005; 61: 112-125
[PMID: 15672074]

Madacsy L, Kurucsai G, Fejes R, Székely A, Székely 1. Pro-
phylactic pancreas stenting followed by needle-knife fistu-
lotomy in patients with sphincter of Oddi dysfunction and

February 7, 2013 | Volume 19 | Issue5 |



43

44

45

46

47

48

49

50

51

52

difficult cannulation: new method to prevent post-ERCP
pancreatitis. Dig Endosc 2009; 21: 8-13 [PMID: 19691794 DOI:
10.1111/;.1443-1661.2008.00819.x]

Harewood GC, Baron TH. An assessment of the learning curve
for precut biliary sphincterotomy. Am | Gastroenterol 2002; 97:
1708-1712 [PMID: 12135022 DOI: 10.1111/j.1572-0241.2002.05829.
X]

Mavrogiannis C, Liatsos C, Romanos A, Petoumenos C, Na-
kos A, Karvountzis G. Needle-knife fistulotomy versus nee-
dle-knife precut papillotomy for the treatment of common
bile duct stones. Gastrointest Endosc 1999; 50: 334-339 [PMID:
10462652 DOI: 10.1053 / ge.1999.v50.98593]

Freeman ML. Cannulation techniques for ERCP: one size
does not fit all. Gastrointest Endosc 2007; 65: 132-133 [PMID:
17185092 DOI: 10.1016/j.gie.2006.07.038]

Artifon EL, Sakai P, Ishioka S, Hondo FY, Raju GS. Supra-
papillary puncture of the common bile duct for selective
biliary access: a novel technique (with videos). Gastrointest
Endosc 2007; 65: 124-131 [PMID: 17185091 DOI: 10.1016/
j-gie.2006.06.032]

Hashiba K, D’Assun¢do MA, Armellini S, Hassegawa RT,
Cappellanes CA, Moribe D. Endoscopic suprapapillary blunt
dissection of the distal common bile duct in cases of difficult
cannulation: a pilot series. Endoscopy 2004; 36: 317-321 [PMID:
15057681 DOI: 10.1055/s-2004-814410]

Perez-Miranda M, Barclay RL, Kahaleh M. Endoscopic ultraso-
nography-guided endoscopic retrograde cholangiopancrea-
tography: endosonographic cholangiopancreatography. Gas-
trointest Endosc Clin N Am 2012; 22: 491-509 [PMID: 22748245
DOI: 10.1016/j.giec.2012.05.004]

Foster E, Leung J. Pharmacotherapy for the prevention of
post-ERCP pancreatitis. Am | Gastroenterol 2007; 102: 52-55
[PMID: 17266688 DOI: 10.1111/}.1572-0241.2006.00950.x]
Seta T, Noguchi Y. Protease inhibitors for preventing com-
plications associated with ERCP: an updated meta-analysis.
Gastrointest Endosc 2011; 73: 700-706.e1-2 [PMID: 21145053
DOI: 10.1016/j.gie.2010.09.022]

Yoo KS, Huh KR, Kim Y], Kim KO, Park CH, Hahn T, Park
SH, Kim JH, Park CK, Kwon Y], Lehman GA. Nafamostat
mesilate for prevention of post-endoscopic retrograde chol-
angiopancreatography pancreatitis: a prospective, random-
ized, double-blind, controlled trial. Pancreas 2011; 40: 181-186
[PMID: 21206331 DOI: 10.1097/ MPA.0b013e3181f94d46]
Mohseni Salehi Monfared SS, Vahidi H, Abdolghaffari AH,
Nikfar S, Abdollahi M. Antioxidant therapy in the manage-
ment of acute, chronic and post-ERCP pancreatitis: a system-
atic review. World | Gastroenterol 2009; 15: 4481-4490 [PMID:
19777606 DOI: 10.3748 / wijg.15.4481]

Martinez-Torres H, Rodriguez-Lomeli X, Davalos-Cobian C,
Garcia-Correa J, Maldonado-Martinez JM, Medrano-Muiioz
F, Fuentes-Orozco C, Gonzalez-Ojeda A. Oral allopurinol to
prevent hyperamylasemia and acute pancreatitis after endo-

(4 9

TR
JBaishideng®

WJG | www.wjgnet.com

53

54

55

56

57

58

59

60

61

62

63

Moon SH et a/. Post-ERCP pancreatitis

scopic retrograde cholangiopancreatography. World | Gastro-
enterol 2009; 15: 1600-1606 [PMID: 19340902]

Manes G, Ardizzone S, Lombardi G, Uomo G, Pieramico O,
Porro GB. Efficacy of postprocedure administration of ga-
bexate mesylate in the prevention of post-ERCP pancreatitis:
a randomized, controlled, multicenter study. Gastrointest
Endosc 2007; 65: 982-987 [PMID: 17531632 DOI: 10.1016/
j-gie.2007.02.055]

Park KT, Kang DH, Choi CW, Cho M, Park SB, Kim HW,
Kim DU, Chung CW, Yoon KT. Is high-dose nafamostat me-
silate effective for the prevention of post-ERCP pancreatitis,
especially in high-risk patients? Pancreas 2011; 40: 1215-1219
[PMID: 21775918 DOI: 10.1097 /MPA.0b013e31822116d5]
Testoni PA. Facts and fiction in the pharmacologic pre-
vention of post-ERCP pancreatitis: a never-ending story.
Gastrointest Endosc 2006; 64: 732-734 [PMID: 17055866 DOI:
10.1016/j.gie.2006.07.004]

Testoni PA. Simple measures to prevent post-ERCP pan-
creatitis? Gut 2008; 57: 1197-1198 [PMID: 18719133 DOI:
10.1136/ gut.2008.153080]

Elmunzer BJ, Scheiman JM, Lehman GA, Chak A, Mosler
P, Higgins PD, Hayward RA, Romagnuolo ], Elta GH, Sher-
man S, Waljee AK, Repaka A, Atkinson MR, Cote GA, Kwon
RS, McHenry L, Piraka CR, Wamsteker EJ, Watkins JL,
Korsnes SJ, Schmidt SE, Turner SM, Nicholson S, Fogel EL.
A randomized trial of rectal indomethacin to prevent post-
ERCP pancreatitis. N Engl | Med 2012; 366: 1414-1422 [PMID:
22494121 DOI: 10.1056/NEJMoa1111103]

Dai HF, Wang XW, Zhao K. Role of nonsteroidal anti-
inflammatory drugs in the prevention of post-ERCP pancre-
atitis: a meta-analysis. Hepatobiliary Pancreat Dis Int 2009; 8:
11-16 [PMID: 19208508]

Zheng MH, Xia HH, Chen YP. Rectal administration of
NSAIDs in the prevention of post-ERCP pancreatitis: a com-
plementary meta-analysis. Gut 2008; 57: 1632-1633 [PMID:
18941015]

Ding X, Chen M, Huang S, Zhang S, Zou X. Nonsteroi-
dal anti-inflammatory drugs for prevention of post-ERCP
pancreatitis: a meta-analysis. Gastrointest Endosc 2012; 76:
1152-1159 [PMID: 23164513 DOI: 10.1016/j.gie.2012.08.021]
Baron TH, Abu Dayyeh BK, Zinsmeister AR. Rectal indo-
methacin to prevent post-ERCP pancreatitis. N Engl | Med
2012; 367: 277-28; author reply 277-28; [PMID: 22808973 DOI:
10.1056/ NEJMc1205928#SA1]

Cotton PB, Eisen G, Romagnuolo J, Vargo ], Baron T, Tar-
nasky P, Schutz S, Jacobson B, Bott C, Petersen B. Grading
the complexity of endoscopic procedures: results of an ASGE
working party. Gastrointest Endosc 2011; 73: 868-874 [PMID:
21377673 DOI: 10.1016/j.gie.2010.12.036]

Schutz SM, Abbott RM. Grading ERCPs by degree of dif-
ficulty: a new concept to produce more meaningful outcome
data. Gastrointest Endosc 2000; 51: 535-539 [PMID: 10805837]

P- Reviewers Urbain D, Gonzalez-Ojeda A S- Editor Gou SX

637

L- Editor A E- Editor Zhang DN

February 7, 2013 | Volume 19 | Issue5 |



