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Summary

Impaired pancreatic drainage may be most
important in the pathophysiology of post-
ERCP pancreatitis. When there is a
mechanical problem, there is often a
mechanical solution.
Pancreatic stenting reduces the incidence and
severity of post-ERCP pancreatitis in high-
risk patients. Young patients with suspected
sphincter of Oddi dysfunction or prior
pancreatitis and those undergoing procedures
with either a difficult cannulation, precut
and/or pancreatic sphincterotomy should be
strongly considered for pancreatic stenting.
Stents should be removed within about one
week or have the proximal flaps removed to
allow early spontaneous distal migration.
Pancreatic stent placement following biliary
intervention can occasionally be difficult. In
cases where the primary goal is pancreatic
therapy, one should consider establishing
pancreatic access before addressing the bile
duct. A pancreatic stent can then serve as a
guide for sphincterotomy, but most
importantly, protect against post-ERCP
pancreatitis.

Introduction

The importance of post-ERCP pancreatitis
cannot be overstated. Prospective studies have
reported overall pancreatitis rates of 5-15%
after ERCP [1, 2, 3, 4, 5, 6, 7]. Endoscopists
fear this complication because it occurs
commonly and has potential for significant

morbidity and even mortality. The purpose of
this paper is to provide an overview of
pancreatic stenting for the reduction of post-
ERCP pancreatitis.
Impaired pancreatic ductal drainage is an
initiating factor for acute pancreatitis in both
experimental and clinical settings. Some
animal models for pancreatitis involve
occluding the pancreatic duct. Clinically,
pancreatic ductal obstruction has been
implicated in pancreatitis due to gallstones,
pancreas divisum, sphincter of Oddi
dysfunction (SOD), and post-ERCP
pancreatitis.
The pathophysiology of post-ERCP
pancreatitis may involve patient and/or
technique-related explanations for impaired
pancreatic drainage. Prospective studies have
defined specific risk factors for post-ERCP
pancreatitis [3, 4, 5, 6, 7, 8]. Young patients
with prior pancreatitis and/or those with
suspected SOD are at the highest risk;
historically, about 20% suffer from post-
procedure pancreatitis. ERCP procedures with
difficult cannulation, repeated pancreatic
injections +/- acinarization, access (precut)
sphincterotomy, or pancreatic sphincterotomy
are also at increased risk.
Results from a retrospective study support the
hypothesis that pancreatic drainage is
impaired in patients with SOD because of
increased pancreatic sphincter pressure [9].
Thirty-one percent of patients with pancreatic
SOD developed post-ERCP versus only 3%
of those with normal pancreatic manometry.
Compared to patients with normal pancreatic
manometry, patients with pancreatic SOD
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were 10 times more likely to develop post-
ERCP pancreatitis (Figure 1).

Results

A prospective, randomized controlled trial
evaluated the effect of pancreatic stenting on
post-ERCP pancreatitis in high-risk patients
undergoing standard biliary sphincterotomy
[10]. Among 80 patients with unexplained
pancreatobiliary pain or pancreatitis, those
with pancreatic SOD underwent biliary
sphincterotomy and were randomized to stent
or control groups. Pancreatic stenting
significantly reduced the risk of pancreatitis
(26% versus 7%; Figure 2). Only one (2.4%)
of 41 patients with a pancreatic stent
developed pancreatitis early after biliary
sphincterotomy, and another two patients
developed pancreatitis after subsequent
endoscopy for stent removal; therefore,
patients in the control group were 10.5 times
more likely to develop post-ERCP
pancreatitis immediately after sphincterotomy
compared to those treated with pancreatic
stents. Of additional interest was the
observation that none of the patients from
either group developed post-ERCP
pancreatitis if the accessory papilla was
obviously patent.
 Another study randomized 74 high-risk
patients (difficult cannulation and/or
suspected SOD) to pancreatic stent or control
groups [11]. Post-ERCP pancreatitis was
significantly decreased in patients treated with
pancreatic stents (34% versus 14%). All 5

cases of pancreatitis in the pancreatic stent
group were graded as mild while 5 patients in
the control group had moderate to severe
pancreatitis.
An earlier study randomized 93 high-risk
patients (suspected SOD and/or precut
sphincterotomy) to pa ncreatic stent or control
groups after biliary sphincterotomy [12].
Similar rates of post-ERCP pancreatitis were
observed in the stent (14%) and control (18%)
groups but severity of post-ERCP pancreatitis
was decreased in the stent group. Patients in
the stent group tended to have shorter hospital
stays and none developed severe post-ERCP
pancreatitis.
Retrospective analyses also suggest that
augmenting pancreatic drainage reduces
severity of post-ERCP pancreatitis. One study
compared complications in SOD patients
undergoing sphincterotomy from two time
periods [13]. During the first interval, 28% of
patients developed post-ERCP pancreatitis
after biliary sphincterotomy alone without
pancreatic stenting. Notably, 5% suffered
from pancreatitis graded as severe. In the
latter period, no cases of severe post-ERCP
pancreatitis occurred in 84 patients with SOD
who were treated with standard
sphincterotomy (biliary +/- pancreatic)
followed by pancreatic stenting. A
multicenter study reported that severe post-
ERCP pancreatitis developed in 2% of 239
suspected SOD patients, but only in patients
not treated with a pancreatic stent [14]. There
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Figure 1. Risk of post-ERCP pancreatitis according to
pancreatic manometry results [9].
RR: relative risk
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Figure 2. Risk of post-ERCP pancreatitis comparing
pancreatic stent and control groups in patients with
pancreatic SOD undergoing biliary sphincterotomy
[10].
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is some evidence suggesting that even an
adequate biliary sphincterotomy alone
augments pancreatic drainage sufficiently to
reduce severity of post-ERCP pancreatitis
[15].
Precut sphincterotomy is a controversial
technique, in part because of the varied
utilization rates, different techniques, and
wide range of reported success and
complications. There are few data regarding
the use pancreatic stenting in the setting of
precut sphincterotomy. Needle-knife precut
sphincterotomy is commonly performed using
a pancreatic stent as a guide (Figure 3). The
risk of pancreatitis is significantly decreased
when a pancreatic stent is placed and then left
in following a precut sphincterotomy [16].
Pancreatitis may occur less commonly when a
precut sphincterotomy is started above the
papilla away from the pancreatic orifice using
either a needle knife [17], or the Erlangen-
type pull papillotome [18]. Pancreatic stenting
does not appear necessary when a precut is
done in otherwise low-risk patients such as
for bile duct stones or malignant biliary
obstruction [18, 19].
There is great deal of clinical experience with
pancreatic sphincterotomy of the main and
minor papillae but a paucity of controlled
data. Techniques have evolved without
comparative analyses regarding potential

complications such as post-ERCP
pancreatitis. Recommendations from experts
are available in the form of technical reviews
[20, 21]. Pancreatic stenting is widely
employed after pancreatic sphincterotomy
with goals of reducing both early restenosis
and post-ERCP pancreatitis. One study
reported that pancreatic drainage with a stent
or nasopancreatic drain was associated with
significantly less pancreatitis after pancreatic
sphincterotomy [22]. A preliminary report
suggested that pancreatic stenting reduces the
incidence and severity of post-ERCP
pancreatitis in patients with a prior biliary
sphincterotomy undergoing pancreatic

Figure 3. Obvious drainage from a pancreatic stent
following precut biliary sphincterotomy.

Figure 4. Benign ampullary neoplasm (Figure 4a).
Widely patent biliary and pancreatic (arrow) duct
orifices are visible following ampullectomy (Figure
4b).
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sphincterotomy [23]. Pancreatic
sphincterotomy without stenting appears to be
safe in the setting of chronic pancreatitis [24].
Endoscopic ampullary snare resection
(ampullectomy) is an uncommon procedure
that also has potential for post-procedure
pancreatitis. Theoretically, the pancreatic
orifice should be patent when a complete
ampullectomy is performed (Figure 4). Some
advocate pancreatic stent placement on a
routine basis [25]. Others place pancreatic
stents only when pancreatic drainage is
considered to be compromised following
ampullectomy (Figure 5) [26, 27].

Techniques

The first step is selective cannulation of the
pancreatic duct. Pancreatic cannulation is
usually easy at the main papilla because the
angle is more perpendicular to the duodenal
lumen. After injection of the bile or
pancreatic duct, it can sometimes be difficult
to cannulate the other. If the bile duct is
accessed first, the septum may push down on
the pancreatic orifice making it then difficult
to cannulate. In patients at high risk for post-
ERCP pancreatitis, it may be prudent to first
attempt access to the pancreatic duct,
particularly if the indication for ERCP is
pancreatic, e.g. pancreatitis or pancreatic type
pain thought due to SOD. Pancreatic
sphincterotomy can then be done with a
papillotome (over a guidewire then followed
by stent placement) or with a needle knife
(following placement of a pancreatic stent).
After establishing pancreatic drainage with a
stent, biliary cannulation and therapy (if
needed) can be done using standard
techniques or after a precut sphincterotomy.
If a biliary sphincterotomy is performed first,
pancreatic cannulation at the main papilla can
be more difficult, particularly in patients with
SOD. The orifice is toward the right side of

Figure 5. Pancreatic orifice is not obvious after
ampullectomy (Figure 5a) so a pancreatic stent (Figure
5b) is placed to ensure drainage.

Figure 6. Pancreatic orifice is low toward the base of
the sphincterotomy if the common channel is short.
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the cut but is not usually obvious, can be
stenotic, and may be partially obscured by
oozing blood. Location of the orifice after
biliary sphincterotomy depends of the length
of the common channel. If there is no
common channel, or it is short, the pancreatic
orifice is lower toward the base of the
sphincterotomy (Figure 6). In patients with a
longer common channel, the orifice is higher
toward the apex of the cut (Figure 7). The
pancreatic orifice should be probed for gently
in order to prevent false channels and
retroperitoneal perforation.
Cannulation of the accessory papilla typically
requires smaller catheter tips and guidewires.
Tapered (3 F) or needle tip catheters and
smaller (0.018 to 0.021-inch diameter)
guidewires are usually required. Technical
descriptions regarding accessory papilla
therapy are not the focus of this paper. If
necessary, the orifice (at accessory or main
papillae) can be made more obvious after
secretin injection.
If pancreatic cannulation attempts fail, it may
be necessary to perform a precut pancreatic
sphincterotomy. This can be done for either
the main papilla or accessory papilla (Figure
8). Experts will only attempt such techniques
after carefully considering the potential risk
and benefit.

A guidewire should be advanced deep into the
pancreatic duct before placing a stent. A
multi-lumen catheter allows concomitant
contrast injection and guidewire
manipulation. As the catheter is advanced or
withdrawn along the wire, the duct is outlined
with small amounts of contrast injected in the
area of interest. When a single lumen catheter
is used, the guidewire must be removed
before contrast is injected. This leaves a
column of air in the catheter ahead of the
injected contrast and undoubtedly increases
ductal and interstitial pressure. Guidewires
with a floppy hydrophilic tip are easy to
maneuver and perhaps less traumatic. Flexible
guidewire tips can bounce off the duct wall
while being gently advanced along the duct

Figure 7. Pancreatic orifice is higher toward the apex
of the sphincterotomy if the common channel is longer.

Figure 8. Needle knife precut accessory papillotomy
(Figure 8a) followed by deep cannulation with a 5 F
catheter (Figure 8b).
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lumen. If the guidewire tip enters a ductal side
branch, excessive force should be avoided in
order to prevent duct disruption. With short
tapping pushes, the guidewire may bend back
on itself so that the leading elbow is advanced
along the main duct.
Some catheter designs allow the endoscopist
control the guidewire. Otherwise, it is
imperative that an experienced assistant is
available for guidewire manipulations.
Standard 0.035-inch diameter guidewires are
seen easily on fluoroscopy. Smaller (0.018,
0.021, or 0.025-inch) guidewires are more
challenging to work with; they are less well
seen, more difficult to grasp, more likely to
enter ductal side branches, and do not
transmit a similar tactile sense to the operator.
Pancreatic stents vary by diameter, length,
and shape. Stent diameter should be less than
that of the duct; 5 F stents are typically used.
Short stents (1-3 cm) are generally preferred
in order to avoid stenting across the neck
portion of the pancreatic duct. However,
longer stents should be considered when the
pancreatic duct is angulated in the head of the
pancreas such that a short stent would not
align itself properly with the duct axis. For
example, longer stents may be more suitable
in pancreas divisum patients that have an
angulated distal dorsal duct (Figure 9). Stents
may be straight or have a single pigtail or
partial curl in the duodenum to prevent

proximal migration. It makes sense to place
curved stents after pancreatic sphincterotomy.
Short stents without proximal flaps facilitate
early spontaneous migration within a week.
Established drainage is not assured when
using stents without proximal flaps because of
the potential for very early stent migration.
Stents with flaps require endoscopic removal
at a later date. Another option is to place
longer (>7 cm) stents of small diameter (3 or
4 F) that have no proximal flaps (Figure 10).
This practice has the potential advantages of
less ductal trauma and allows spontaneous
distal migration so that repeat endoscopy is
not necessary. Long stents without a proximal
flap typically migrate after a delay of several
days to weeks. The main disadvantage is that
a smaller diameter guidewire must be used as
opposed to the standard 0.035-inch diameter
wire. Nasopancreatic drains are an option for
pancreatic drainage but are more challenging
to place and perhaps less tolerable for the
patient.
Firm guidelines pertaining to duration of
pancreatic stenting do not exist. Clinical
factors and practical issues should be
considered with the former being most
important. Clinical factors include procedure

Figure 9. Dorsal duct stent in patient with pancreas
divisum.

Figure 10. Obvious drainage is observed from a 12 cm
long 4 F single pigtail pancreatic stent placed in a
patient following normal sphincter of Oddi manometry.
The stent does not have proximal flaps to facilitate
spontaneous distal migration.
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indication, difficulty of cannulation,
diagnosis, type of therapy, and observed
patency of the main and accessory pancreatic
orifices. Practical issues may also be relevant.
For example, it may be reasonable to place a
stent without proximal flaps in patients that
require general anesthesia for endoscopy or
when they must travel great distances to visit
an endoscopist.
There are potential problems with pancreatic
stenting. As mentioned, stent placement
following biliary interventions can be
difficult. In prospective studies, failure rates
range from 5 to 10% [10, 12, 28]. Failure
usually occurs because either the pancreatic
orifice cannot be identified or a guidewire
cannot be advanced deeply into the duct.
Deep pancreatic cannulation can be difficult
or impossible when there is looping (Figure
11) or tight angulations (Figure 12) of the
distal pancreatic duct. We do not yet have

ideal stent designs. Current pancreatic stents
are prone to stent occlusion and cause ductal
abnormalities. An additional endoscopy is
often needed for stent removal.
When endoscopic stent removal is required, it
should be accomplished atraumatically. Use
of a duodenoscope allows a better field of
view so that the stent can be carefully grasped
with a snare or forceps. By advancing the
endoscope down the duodenum and tipping
away (similar to removing a stone from the
bile duct with a balloon or basket), the stent is
gently removed along the axis of the duct. A
plain radiograph may be done before sedating
the patient to make sure the stent has not
already migrated.

Indications

In general, pancreatic stenting during ERCP
should be carefully considered in any patient
with SOD and/or prior pancreatitis. Even
patients with normal sphincter of Oddi
manometry who do not undergo
sphincterotomy have a substantial risk for
post-ERCP pancreatitis [10, 13]. Thus, it is
reasonable to considerable augmenting
pancreatic drainage in all patients with
suspected SOD who undergo ERCP.
Additionally, procedures involving a difficult
cannulation, precut sphincterotomy,
pancreatic sphincterotomy, or ampullectomy
might benefit from pancreatic stenting

Figure 11. Looping of the pancreatic duct (Figure 11a)
straightened after deep guidewire cannulation (Figure
11b).

Figure 12. Deep guidewire cannulation could not be
achieved because of a sharply angulated pancreatic
duct.
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depending on factors such as patient age,
procedure indication, pancreatic ductal
patency, and adequacy of sphincterotomy.
Pancreatic stenting does not appear necessary
in some otherwise high-risk situations such as
those listed in Table 1.
It is prudent to place standard stents with
proximal flaps when established pancreatic
drainage is desired for a specified period, e.g.,
high-risk patients undergoing pancreatic
sphincterotomy. Stents should be removed
within a week if the patient is able to eat and
has no clinical evidence of pancreatitis. In
situations where at least transient pancreatic
drainage is desired, e.g., patients being
evaluated for possible SOD who do not
undergo sphincterotomy, it seems reasonable
to place a nasopancreatic drain or a pancreatic
stent without proximal flaps. Examples of
situations where it is reasonable to maintain
established pancreatic drainage (until stent
removal) or accept transient (allow
spontaneous stent migration) drainage after
ERCP are listed in Tables 2 and 3,
respectively. Pancreatic stents may be
removed at the completion of an ERCP when
pancreatic drainage is not needed, e.g. after a
needle-knife precut for bile duct stones or
malignant biliary obstruction.
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