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Abstract- Acute pancreatitis is the most common and serious complication of Endoscopic Retrograde
Cholangiopancreatography (ERCP). The use of effective medicines with low side effects should be considered
in the process of RCP due to acute pancreatitis prevention. Therefore, we investigate the effects of epinephrine
sprayed on the papilla in this study. This randomized clinical trial was performed on 343 patients referred to
the ERCP Department of Imam Reza Hospital and Apadana Clinic, Mashhad, Iran. About 10 ml of diluted
epinephrine (case group) or normal saline (control group) were sprayed on the papilla before diagnostic ERCP.
Afterward, the two groups were assessed in terms of post-ERCP pancreatitis. The data were analyzed using
Statistical Package for the Social Sciences (SPSS) software, version 20. The level of significance was
considered to be 0.05. The overall results of this study indicated that post-ERCP pancreatitis occurred in 4.95%
of the patients. Mild pancreatitis was diagnosed in five patients of the case group and three patients of the
control group, respectively. Moderate pancreatitis was diagnosed in three patients of the case group and three
patients of the control group. Only one patient in the case group and two patients in the control group were
shown to have severe pancreatitis. Moreover, there was no significant difference between the incidence of
pancreatitis between the two groups (P>0.05). With regard to the findings of this study, it appears that the

topical application of epinephrine is not effective in preventing post-ERCP pancreatitis.
© 2020 Tehran University of Medical Sciences. All rights reserved.
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Introduction

Endoscopic Retrograde Cholangiopancreatography
(ERCP) is a diagnostic and therapeutic method for
pancreatic and biliary disorders. It can lead to several
complications, such as pancreatitis, hemorrhage,
gastrointestinal perforation, and cardiopulmonary events,
all of which may range from mild to severe (1). Acute
pancreatitis is the most common post ERCP
complication, which is associated with varying rates of
morbidity and mortality (2). The occurrence of post
ERCP pancreatitis (PEP) depends on several factors,
including the proposed method, the patient’s condition,
and the endoscopist’s skills (3).

It is of great importance to identify the damage

mechanism and clinical manifestations of PEP. Papillary
edema might lead to pancreatitis due to obstruction of
pancreatic juice outflow and the consequent increase in
ductal pressure, which may cause serious side effects.
PEP is diagnosed based on amylase and lipase serum
levels being three times higher than the upper limit
normal during the initial hours of admission, as well as
the form of abdominal pain (4,5).

The advancements in the current decade have
broadened our understanding of the ERCP treatment-
related complications. Pharmacological interventions are
applied to prevent pancreatitis and reduce the risk of
complications (6). The prescribing medication with
strong influence and a low systemic side effect can
decline the possible complications after ERCP. With
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regard to these factors, epinephrine is known as an
effective agent in preventing post-ERCP pancreatitis (7).
The topical application of this medication constricts the
mucosal arterioles, in addition to decreasing the mucosal
capillaries containing erythrocytes (8). These impacts
might be attributed to the effect of epinephrine on the
papillary edema by reducing the capillary permeability or
loosening the sphincter of Oddi (7).

High hepatic first-pass clearance diminishes the
complications of sprayed epinephrine and makes it an
advisable and safe medicine (9). Recently, epinephrine is
being used as an inexpensive preventive agent for post-
ERCP pancreatitis and is recommended to be applied as
the spray form for minimizing the incidence of this
disease (10). Therefore, regarding the high risk of PEP
and the importance of preventing this complication in
patients undergoing ERCP, this study aimed to determine
the role of epinephrine sprayed on the papilla in
preventing post-ERCP pancreatitis.

Materials and Methods

This randomized, double-blind clinical trial was
performed on the patients referred to the Endoscopic
Retrograde Cholangiopancreatography (ERCP)
Department of Imam Reza Hospital and Apadana Clinic
in Mashhad, Iran. The sample study was determined by
considering the means of space and hypothesis of the
same study (11).

The exclusion criteria entailed the presence of 1)
Renal failure, 2) Pancreatic cancer, 3) Chronic
pancreatitis, 4)  Cardiovascular  disorders, 5)
Cholangiocarcinoma, 6) bleeding disorders, 7) Peri-
ampullary cancer, 8) hypertension, 9) Non-pancreatic
hyperamylasemia, 10) Impaired consciousness, and 11)
history of chronic alcohol consumption.

Laboratory and radiology data were recorded using a
questionnaire. Firstly, a detailed history was taken from
the patients referred to the ERCP Department. Afterward,
they were carefully physically examined, and all the
findings were recorded in the information registration
form.

Immediately before ERCP, all patients received a
diclofenac 100 mg suppository. At the next step, the
patients were randomized in the block randomization
method in two groups. The patients were not aware of
randomization in case or control groups.

Patients in the case group underwent topical washing
of papilla by 10 ml of diluted epinephrine solution
(1/10,000), which was performed by a physician that not
aware of the contains of the solution and aim of the study.
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In the control group, the participants received the topical
washing of papilla by 10 ml normal saline.

The appearance of syringes was the same, and the
syringe that contains epinephrine and normal saline were
coding 1 and 2, respectively.

All the patients in both groups were analyzed
prospectively for the occurrence of post-ERCP
pancreatitis. The patients were monitored 24 hours after
ERCP, and the serum levels of amylase and lipase were
measured if the typical pancreatic abdominal pain was
observed during this period. The problem was considered
as post-ERCP pancreatitis in cases with the amylase and
lipase serum levels three times higher than the upper
limit normal (greater than 200 U/L), and the patients were
followed up.

The statistical analysis was done by Statistical
Package for the Social Sciences (SPSS) software, version
20. The data were analyzed by descriptive statistics
method, variance analysis, t-test, and Chi-square test. The
level of significance was considered to be 0.05.

The current study was performed based on the
Declaration of Helsinki, and written informed consent
was obtained from all the patients. All the stages were
explained to the patients prior to the initiation of the
study, and they were assured of the confidentiality of their
personal information.

Results

Among 343 participants (164 patients were assigned
to the case group and 179 patients entered the control
group), the mean ages of the patients in the case group
were 60.32+1.4 years, and 47.5% of them were male.
Moreover, the mean age of participants in the control
group was 59.45+1.32 years that most of them (45.3%)
were female. There was not any significant relationship
between case and control groups in terms of age (P=0.65)
and gender (P=0.59).

The frequency of post-ERCP pancreatitis in the case
group based on gender and age is showed in Table 1.
Further, the frequency of post-ERCP pancreatitis in the
control group based on gender and age is demonstrated in
Table 2.

The findings also demonstrated that pancreatitis was
not observed in 170 and 156 cases of the case and control
groups, respectively. Five and three of the patients in the
case and control groups were diagnosed with mild
pancreatitis, respectively. Moderate pancreatitis was also
observed in three patients in the case group and three
patients in the control group. In addition, only one patient
in the case group, and two patients in the control group
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experienced severe pancreatitis.

It should be noted that post-ERCP pancreatitis
occurred in 17 of the 343 patients (4.95%). The frequency
of pancreatitis in the control group was higher compared
to the case group (nine patients in the control group

[5.02%] and eight patients in the case group [4.87%]). A
comparison of the frequency of post-ERCP pancreatitis
showed no significant differences between the two groups
(P=0.85).

Table 1. The frequency of post-ERCP pancreatitis in the case group based on gender and age

Post-ERCP pancreatitis

No Pancreatitis Mild Moderate Severe Total P
Male 74 2 0 2 78
Gender Female 82 1 3 0 86 0.14
<30 12 0 0 0 12
Age 30-59 57 1 2 2 62 0.56
>60 87 2 1 0 90
Table 2. The frequency of post-ERCP pancreatitis in the control group
Post-ERCP pancreatitis p
No Pancreatitis Mild Moderate Severe Total
Male 75 3 1 1 80
Gender Female 95 2 2 0 99 059
<30 16 1 0 0 17
Age 30-59 65 2 2 1 70 0.75
> 60 89 2 1 0 92
Discussion In the study performed by Matsushita et al., (9), no

The aim of this study was the evaluation of the
preventive effect of epinephrine Sprayed on the Papilla
compare with normal saline on Post-Endoscopic
Retrograde  Cholangiopancreatography  Pancreatitis
(PEP).

The most important finding of this study was that the
epinephrine spray is not useful in preventing the
incidence of pancreatitis after ERCP; however,
conflicting results were reported in the literature. Some
previous studies showed that the application of topical
epinephrine leads to a decrease in papillary edema
(12,13).

Due to the potential effect of epinephrine on reducing
sphincter of Oddi pressure, it has been tested as a
prophylactic agent for post-ERCP pancreatitis in different
studies (9,10,12,15). According to a prospective study by
Ohashi et al., (10), irrigation of the dilated orifice with
epinephrine reduced the incidence of acute pancreatitis in
patients who underwent endoscopic sphincteroplasty
(ES). The influence of epinephrine on papilla was
increased when ES was presented in this study; however,
the level of hyperamylasemia was lower in the
experiment group. Based on their findings, they
suggested that epinephrine could prevent pancreatitis
after ES (10). The subsequent studies (14,15), as our
investigation, failed to show the efficacy of epinephrine
in post-ERCP pancreatitis prevention.
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significant difference was noted between the patients who
received epinephrine and those of the control group
regarding visualization of the bile duct and the pancreatic
duct, as well as the presence of pancreatic acinarization.
Their results revealed that post-ERCP pancreatitis
occurred in only 1.1% of the patients, all of whom
belonged to the control group. They indicated that the
frequency of post-ERCP  pancreatitis was not
significantly lower in the patients administered
epinephrine. Nonetheless, in our study, nine and eight
patients in the case and control groups were diagnosed
with acute post-ERCP pancreatitis, respectively.

According to Xu et al., (15), the frequency of post-
ERCP pancreatitis was lower in the patients who applied
epinephrine compared to the other patients; nevertheless,
this difference was not significant. Based on this study,
post-ERCP pancreatitis was observed in 4.25% of the
cases. Considering the large sample size, these findings
were reliable.

Kubiliun et al., showed that epinephrine is not useful
for clinical application (16), which is similar to our
findings. It was revealed in their study that rectal non-
steroidal anti-inflammatory drugs (NSAIDs) are the
treatment of choice, especially in patients at high risk of
post-ERCP  pancreatitis. Moreover,  sublingual
nitroglycerin, nafamostat, and somatostatin are used to
prevent pancreatitis. However, all these medications
require  further investigations to confirm their



effectiveness. According to the latter study, topical
epinephrine does not seem to be efficient for clinical
usage (16).

Although the studies conducted by Matsushita (9) and
Xu (15) have rejected the effectiveness of epinephrine in
preventing post-ERCP  pancreatitis, it should be
considered that there were some limitations in their
evaluations. For instance, only the patients affected with
post-ERCP pancreatitis were entered into their studies. In
addition, an ERCP protocol was applied in both of these
studies. Also, it should be considered that the risk of post-
ERCP pancreatitis is low among the patients undergoing
diagnostic ERCP (17,18). However, it should be borne in
mind that methodological limitations can occur in all
similar clinical trials, which may lead to discrepant
results.

The efficacy of pharmacological agents in preventing
post-ERCP pancreatitis has been investigated in various
studies; however, choosing the proper agents in clinical
practice is a challenge. According to a systematic review
(13), topical epinephrine has been the most efficacious
agent among 16 investigated agents with an 85.9%
probability of ranking. A reduction of 75% was observed
in the risk of post-ERCP pancreatitis in patients who
received epinephrine. Based on this study, topical
epinephrine, rectal NSAIDs, and nafamostat could be
considered as the top three drugs for pancreatitis
prevention, followed by antibiotics, secretin, and
somatostatin, respectively.

We cannot rely on the data published in the previous
studies due to their limitations in assessing the effect of
epinephrine on the prevention of acute pancreatitis.
Pancreatic outflow obstruction caused by papillary edema
plays a critical role in the incidence of post-ERCP
pancreatitis; however, its pathophysiology is still
inconspicuous (6,19). Some studies showed that the
majority of prophylactic pancreatic stents move
spontaneously in 24-48 hours (20,21); therefore, the
pancreatic stents may be of limited therapeutic
application. Furthermore, topical epinephrine has not
been investigated in high-risk patients.

With this background, we cannot claim a definitive
role for epinephrine in the prevention of post-ERCP
pancreatitis, and the problem may be cured by other
influential factors. Considering the contradictory results
regarding the efficacy of epinephrine in post-ERCP
pancreatitis prevention, topical epinephrine should be
assessed in future studies.

Overall, the findings of our study demonstrated that
using epinephrine after ERCP is not effective for
pancreatitis prevention. Given the contradictory findings
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in this regard, further studies are recommended.
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