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ABSTRACT

Background: Acute recurrent pancreatitis (ARP) is a rare manifestation of Intraductal Papillary Mucinous
Neoplasms (IPMN) of the pancreas; ARP is a relative indication for pancreatic surgery in the setting of
IPMN. Endoscopic pancreatic sphincterotomy (EPS) has been described as a minimal invasive treatment
to reduce the episodes of ARP secondary to mucus migration in [PMN.

Methods: patients with IPMN-related ARP treated with ESP from January 2004 to December 2020 were
retrospectively selected. Clinical and technical data were recorded. A clinical follow-up (minimum 12
months) was performed to assess the number of episodes of AP occurring after EPS.

Results: 25 patients were included. The mean follow-up after ESP was 93.4 months (SD+ 56.6). The mean
number of AP before and after EPS were respectively 3.29 (SD £ 1.04) and 0.51 (SD + 0.71). A complete
response (no further episodes of AP) and a partial response (>50% reduction of AP episodes) were ob-
tained in 64% and 24% of the cases, respectively, with an overall response rate of 88%. One post-EPS
bleeding and one minor-papilla stenosis were reported and were endoscopically managed. Two patients
underwent pancreatic resection for the occurrence of high-risk stigmata for cancer progression.
Conclusions: EPS is a safe and effective treatment to reduce the number of episodes of AP in selected

patients with IPMNs-related ARP. Prospective trials are needed to confirm these data.
© 2022 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved.

1. Introduction

Intraductal papillary mucinous neoplasms (IPMNs) are a mucin
producing subtype of pancreatic cyst lesions arising from the pan-
creatic duct system and classified in main duct IPMN (MD-IPMN),
branch duct IPMN (BD-IPMN) and Mixed-type IPMN (MT-IPMN)
depending on the involvement of the main duct and/or the lateral
branches of the pancreatic ductal system [1]. IPMNs present a
potential of malignant transformation, and account for 8% of
pancreatic maligancies together with mucinous cystic neoplasm
(MCN) [2]. The involvement of the main pancreatic duct (MPD),
the pancreatobiliary or oncocytic histotype and the presence of
worrisome features or high-risk stigmata (Table 1) are considered
risk factors for malignancy [3]. The majority of patients with
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IPMNs are asymptomatic and the diagnosis is incidental, however
in rare cases abdominal pain, weight loss, acute pancreatitis (AP),
jaundice, palpable mass, and postprandial fullness may be present
at the diagnosis [4]. According to the current literature, the preva-
lence of AP in IPMN patients is extremely variable ranging from
7 to 67% [5]. The production of thick mucus with consequent
obstruction of the pancreatic ductal system and premature acti-
vation of pancreatic enzymes seems to be the physiopathological
mechanism that leads to AP [6]. The prevalence of AP is higher
in MD-IPMN when compared with BD-IPMN |[5]. Acute recurrent
pancreatitis (ARP), defined as two or more episodes of AP, occurs
in 17-29% of patients following the first episode of AP of any
etiology [7]. In IPMN the risk of ARP is even higher considering
the persistence of mucus production believed to be the etiological
mechanism of AP. ARP is considered a risk factor for the presence
of high grade dysplasia or invasive cancer in IPMN, and can be
considered a relative indication for surgery, even without other
worrisome features or high-risk stigmata [8]. However, the level of
evidence of the association between ARP and malignancy is low,
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Table 1
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High-risk stigmata and worrisome features for IPMN according to the 2017 Fukuoka Consensus Guidelines.
CA 19.9 (Serum carbohydrate antigen 19-9), IPMN (Intraductal Papillary Mucinous Neoplasia).

High Risk Stigmata

Worrisome features

1. Obstructive jaundice in patients with cyst lesion of the head of
the pancreas

2. Enhancing mural nodule >5 mm

3. Main pancreatic duct diameter >10 mm

OO U A WN =

. Increased levels of CA 19.9 (>37 U/ml)

. Main pancreatic duct diameter 5-9.9 mm

. Cyst diameter >30 mm

. Enhancing mural nodules <5 mm

. IPMN related acute pancreatitis

. Thickened/enhancing cyst walls

. Cyst grow-rate >5 mm/2year

. Abrupt change in caliber of pancreatic duct with distal pancreatic atrophy
. Lymphadenopathy

and pancreatic surgery is still today burdened by high mortality
and morbidity rate [8,9]. Endoscopic pancreatic sphincterotomy
(EPS) has been described as an alternative minimal invasive proce-
dure to decompress the pancreatic ductal system and reduce the
recurrence of acute pancreatitis [10].

The aim of this study is to assess the safety, technical success,
and long-term clinical efficacy of EPS in reducing the recurrence of
AP in patients with IPMN.

2. Materials and methods
2.1. Patients’ selection and follow-up

All patients with a confirmed diagnosis of IPMN and ARP
treated with EPS from January 2004 to December 2020 were ret-
rospectively identified from the prospectively maintained ERCP
database of our Endoscopic Digestive Unit. Patients’ charts were re-
viewed to exclude other causes of AP and to confirm the diagnosis
of IPMN and ARP. Demographic data (gender and age at the time
of procedure), clinical data (type, size and location of IPMN, num-
ber of episodes of AP prior the EPS), technical data (type of EPS,
technical success, prophylactic placement of stents or nasopancre-
atic drainage, reinterventions) and adverse events were recorded.
Inclusion criteria were patients’ age >18 years old, confirmed diag-
nosis of IPMN, confirmed diagnosis of ARP. Exclusion criteria were
the presence of other etiologies of AP, uncertain diagnosis of IPMN,
diagnosis of chronic pancreatitis, the presence of absolute indica-
tions for surgery in patients fit for surgery, patients not eligible to
endoscopic treatments.

All patients underwent a clinical follow-up (last contact Decem-
ber 2021) to assess the occurrence of delayed adverse events, the
recurrence and the number of AP after EPS, the need for reinter-
ventions, the evolution of IPMN (occurrence of worrisome features
or high-risk stigmata), and the need for surgery. In all cases clinical
and radiological follow-up was performed [3]. Magnetic resonance
cholangio-pancreatography (MRCP) and/or Endoscopic Ultrasound
(EUS) were used for radiological follow-up, as suggested from in-
ternational guidelines [3]. Patients lost to follow-up or those with
a follow-up shorter than 12 months after EPS, were excluded from
the study.

The ethical committee of the Catholic University of Rome ap-
proved data collection and follow-up of patients undergoing endo-
scopic therapy of pancreatic diseases at our Institution (protocol
#0026801/17).

2.2. Definitions

IPMN was defined as patients with typical radiological features
at cross sectional imaging (Magnetic Resonance Imaging, Magnetic
resonance cholangiopancreagraphy, Computed tomography) or at
Endoscopic Ultrasound, and patients with spontaneous extruding
mucus from the papilla (“fish-eye sign”) [11].
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AP was defined according to the Revised Atlanta Classification
as the presence of two of the following three features: 1) abdomi-
nal pain consistent with pancreatic origin; 2) amylase or lipase >3
times the normal cut-off; 3) abdominal imaging consistent with AP.
ARP was defined as 2 or more episodes of AP, each one fulfilling
the previous reported diagnostic criteria for AP.

Complete clinical response was defined as no further episodes
of AP after the EPS at the clinical follow-up. Partial clinical re-
sponse was defined as a reduction of the number of episodes of
AP after EPS >50% compared with the number of episodes of AP
occurred before EPS.

2.3. Endoscopic procedure

EPS was performed in all cases with a pull-type sphinctero-
tome over a 0.035 fully hydrophylic guidewire with angled tip
(Terumo, Radiofocus, Japan). Endocut-type current (ERBE, Tubin-
gen, Germany) was used to perform the sphincterotomy (Video
1). When EPS was completed, a prophylactic 5 or 6 french naso-
pancreatic drainage or a 5 french pancreatic plastic stent without
proximal flaps were inserted into the main pancreatic duct.

2.4. Outcomes

The primary outcome of the study was to assess the clinical
efficacy of EPS in resolving the occurrence of AP or in reducing
the number of AP episodes >50%.

The secondary outcomes were the occurrence of ERCP related
adverse events, the need for reinterventions, the evolution of IPMN
(occurrence of worrisome features or high-risk stigmata), and the
need for surgery.

2.5. Statistics

Descriptive data are reported as mean/median =+ standard devi-
ation and range, or percentage, wherever suitable. Statistical anal-
ysis was performed with SPSS 16. Mean values between the differ-
ent groups were compared using the student t-test for continuous
variables with normal distribution and using Mann Whitney U test
for non-normal distribution. Categorical data were compared using
the x, test. All reported p values were two-tailed, and p values
less than 0.05 were considered statistically significant.

3. Results

Between January 2004 and December 2020 30 patients with
IPMN related ARP underwent ERCP at our Endoscopy Unit in or-
der to perform EPS. Of these 5 patients were excluded from the
study: 3 were lost at follow-up, 1 underwent pancreaticoduo-
denectomy for the evidence malignancy within 2 months (a mini-
mum of 12 months of follow-up was needed to avoid an underes-
timation of AP rate after EPS), 1 presented a concomitant etiology
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Table 2
Demographic and technical data of endoscopic pancreatic sphincterotomy in 25 pa-
tients with [PMNs induced RAP.

Demographics:
No. of patients treated, n 25
Age (years), mean =+ SD 62.6 +£ 19
Sex (men), n (%) 9 (45%)
Type of IPMN:
Main duct-IPMN, n (%) 6 (24%)
Side Branches-IPMN, n (%) 17 (68%)
Mixed type-IPMN, n (%) 2 (8%)
IPMN location
Pancreatic head, n (%) 16 (64%)
Pancreatic Body, n (%) 4 (16%)
Multifocal, n (%) 5 (20%)
Endoscopic procedure:
Major Papilla Sphincterotomy, n (%)
Minor Papilla Sphincterotomy, n (%) 20 (80%)
Naso-Pancreatic Drainage, n (%) 5 (20%)
Pancreatic stent, n (%) 4 (16%)
Procedure related adverse events: 2 (8%)
Minor papilla sphincterotomy stenosis (treated with re- 1
sphincterotomy, no further episodes of AP)
Post-sphincterotomy bleeding (treated with adrenaline 1
injection and endoclip)
IPMNs: Intraductal Papillary Mucinous Neoplasms; MD-IPMN: Main Duct-

Intraductal Papillary Mucinous Neoplasm; BD-IPMN: Side Branches-Intraductal Pap-
illary Mucinous Neoplasm; MT-IPMN: Mixed-Type-Intraductal Papillary Mucinous
Neoplasm; AP: acute pancreatitis; SD: standard deviation.

of AP (biliary lithiasis). Twenty-five patients were finally included
in the study (55% female, mean age 62.0 & 19 years, range 43-77)
(Table 2). The majority of patients presented a BD-IPMN (17, 68%),
while MD-IPMN and MT-IPMN were diagnosed respectively in 6
(24%) and 2 (8%) patients (Table 2). According to the Fukuoka con-
sensus, no high-risk stigmata or worrisome features were docu-
mented in patients with BD-IPMN. Among patients diagnosed with
MD/MT-IPMN four patients were considered unfit for surgery and
two patients refused surgery. In the other two cases, a multidis-
ciplinary team proposed EPS because of comorbidities precluding
surgery and patient preference.

Major papilla-EPS was performed in 20 patients (80%), while
minor papilla-EPS was performed in 5 patients with concomitant
diagnosis of complete pancreas divisum (PD). EPS was performed
successfully in all patients. A short-term prophylactic pancreatic
drainage following EPS was always performed in order to prevent
post-ERCP pancreatitis: 21 (84%) naso-pancreatic drainage removed
24 h later and 4 (16%) a 5 Fr pancreatic plastic stent without prox-
imal flaps (an abdominal X-ray was performed after 2 weeks con-
firming spontaneous stent displacement in all). In 24% of cases the
“fish-eye” sign was detected during duodenoscopy, while in all the
cases mucus extrusion through the papilla was documented after
EPS.

ERCP related adverse events occurred in 2 patients (8%): 1 case
of delayed post-sphincterotomy bleeding successfully managed en-
doscopically with submucosal injection of diluted epinephrine
(1:10.000) and placement of one endoclip, and 1 case of minor
papilla sphincterotomy stenosis leading to AP recurrence 10 years
after minor papilla EPS in a patient with BD-IPMN; this case was
managed by re-sphincterotomy without further pancreatitis during
subsequent follow-up.

Long-term follow-up was available for all the 25 patients in-
cluded in the study. The mean follow-up from ESP was 93.4
months (SD+ 56.6), ranging from 1 to 16 years. The mean num-
ber of AP episodes occurred before and after EPS were respectively
3.29 (SD + 1.04) and 0.51 (SD £ 0.71) (p < .00001) (Fig. 1). A com-
plete response was reported in 16 patients (64%) and a partial re-
sponse was obtained in 6 patients (24%) with an overall response
rate of 88% (Table 3).
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At subgroup analysis, the clinical response in patients with pan-
creas divisum (PD) and IPMN undergoing minor papilla EPS and
patients with IPMN only undergoing major papilla EPS were com-
pared. No statistically significant difference was found in the mean
number of AP after EPS in both groups (0.61 vs 0.40, p 0.31). More-
over, excluding patients with PD from the statistical analysis, the
mean number of AP occurred before and after EPS were respec-
tively 3.47 (SD + 1.04) and 0.63 (SD + 0.69) (p < .00001).

The clinical response in patients with BD-IPMN and patients
with MD-IPMN or MT-IPMN was also compared. The mean num-
ber of AP before and after EPS in BD-IPMN group were respec-
tively 3.34 (SD £ 1.07) and 0.76 (SD + 0.82) (p < .00001), while
in the MD\MT-IPMN group were respectively 3.38 (SD + 1.12) and
0.12 (SD + 0.12) (p < .00001) (Fig. 2). Although no statistically sig-
nificant difference was found in the mean number of AP episodes
before and after the endoscopic treatment, the mean number of
AP after EPS was significantly lower in MD\MT-IPMN group when
compared with BD-IPMN group, 0.12 (SD + 0.12) vs 0.76 (SD +
0.82) (p 0.033).

Two patients underwent pancreatic surgery for IPMN progres-
sion. In one case BD-IPMN presented an increase in the major cyst
size (30 mm x 20 mm vs. 22 mm X 17 mm) and pancreatico-
duodenectomy was performed with a histopathological diagnosis
of IPMN with high grade dysplasia. The second patient presented
a MD-IPMN with high-risk stigmata (MD size >10 mm) underwent
pancreaticoduodenctomy with a final diagnosis of IPMN with high-
grade dysplasia.

4. Discussion

AP is considered a global burden with a pooled incidence of 34
cases per 100,000 general population per year representing one
of the most frequent gastrointestinal causes of hospital admission
[12]. IPMN is a rare cause of AP. Although the exact mechanism of
IPMN-related AP is not well known, obstruction of the pancreatic
ductal system by hypersecretion of thick mucus seems to be the
most plausible mechanism (Video 1) [13]; in fact the intestinal
subtype of IPMN that strongly express MUC2, a glycoprotein that
composes the high viscous intestinal mucus, is reported to be
most commonly associated with AP [14]. The correlation between
IPMN-related AP and an increased risk of high-grade dysplasia
or invasive carcinoma is controversial [15]. Interestingly, Muniraj
et al. reported in a retrospective study involving 172 patients
that malignancy was not increased in patients with pancreatic
cystic neoplasms with ARP compared with those without ARP [16].
Other authors conversely reported that ARP was an independent
predictor of malignancy [17]. According to the major international
guidelines, IPMN related AP is considered a relative indication for
pancreatic surgery [4,11,18]. However, pancreatic resection is still
today burdened by high morbidity and mortality and endoscopy
may represent a less invasive approach to manage the recurrence
of AP. Few studies evaluated the role of ERCP in IPMN-related ARP
(Table 4) [10,19-21]. Bernardoni et al. reported their experience in
16 patients [10]: after a mean follow-up of 27.4 months, a signifi-
cant reduction in AP episodes after EPS (3.5 + 2.32 vs. 0.56 + 1.03,
P < .0001) without IPMN progression and only moderate adverse
events were reported. Gonzalez et al. in a multicenter retrospective
study involving 21 patients with symptomatic BD-IPMN (including
both ARP and pancreas related abdominal pain) treated with EPS
reported a complete response in 71% of the cases and a partial
response in 81% [19]; at subgroup analysis patients with ARP
presented a better response than patients with pancreas related
abdominal pain (90% vs 50%).

The present experience confirms that EPS is safe and effective
in the management of IPMN related ARP including BD-IPMN,
MD-IPMN and MT-IPMN. After a long-term follow-up (mean 93.4
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Mean number of AP episodes
w

Pre-EPS W
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B Post-EPS

Fig. 1. Mean number of AP episodes before EPS (3.29 + 1.04 SD) and after EPS (0.51 £ 0.71 SD) (p 0.00001 paired samples t-test).
AP: acute pancreatitis; EPS: endoscopic pancreatic sphincterotomy; SD: standard deviation.

A SB-IPMN

Mean number of AP episodes
w

M Pre-PS M Post-EPS

B MD/MT-IPMN

Mean number of AP episodes

M pre-ers M Post-EPS

Fig. 2. Mean number of AP before and after EPS in BD-IPMN group and MD/MT-IPMN group.

The mean number of AP before and after EPS in BD-IPMN group were respectively 3.34 (SD + 1.07) and 0.76 (SD + 0.82) (p < .00001 paired samples t-test) (A). The mean
number of AP before and after EPS in the MD\MT-IPMN group were respectively 3.38 (SD 4 1.12) and 0.12 (SD + 0.12) (p < .00001 paired samples t-test) (B). (AP: acute
pancreatitis, IPMN: Intraductal Papillary Mucinous Neoplasm; MD-IPMN: Main Duct-Intraductal Papillary Mucinous Neoplasm; BD-IPMN: Branch duct-Intraductal Papillary
Mucinous Neoplasm; MT-IPMN: Mixed Type-Intraductal Papillary Mucinous Neoplasm; EPS: endoscopic pancreatic sphincterotomy.

Table 3

Clinical success of EPS in the 25 patients evaluated at follow-up.

Clinical success

Patients achieving clinical success after EPS n (%)

Complete response (no further episodes of AP)

Partial response (>50% reduction in the number of AP episodes)

Total response (complete and partial response)

16 (64%)
6 (24%)
22 (88%)

EPS: endoscopic pancreatic sphincterotomy; AP: acute pancreatitis.

months), a statistically significant reduction of AP episodes was
documented with a complete response, a partial response and an
overall response in 64%, 24% and 88% of the cases respectively.
EPS has a decompressive effect and facilitates mucus extrusion,
with a possible reduction for the risk of obstructive acute pan-
creatitis in patients with IPMN. Only moderate adverse events
were related to ERCP, all managed endoscopically; no cases of
post-ERCP pancreatitis occurred possibly due to the systematic
prophylactic drainage after EPS (naso-pancreatic drain or stent).
In our institution, the placement of naso-pancreatic drainage is
generally preferred over pancreatic stents, due to the high risk for
stents occlusion from the thick mucus in the setting of IPMN. No
differences in term of clinical efficacy were reported between pa-
tients undergoing major papilla sphincterotomy and minor papilla
sphincterotomy and those with and without PD. Comparing the
clinical response in patients with different types of IPMN, those
with MD/MT-IPMN presented a better response at follow-up with
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a significant lower recurrence of AP (0.12 4+ 0.12 vs 0.76 + 0.82).
The best outcomes described in patients with MD/MT-IPMN is not
univocally explained. Possibly EPS decompresses the main pancre-
atic duct allowing the extrusion of mucus plugs that may be more
commonly present into the MPD in patients with MD/MT-IPMN.
However, the small sample size limits a deeper evaluation of
clinical response in the different groups of patients.

Endoscopic treatment is effective only in the reduction of AP
episodes, without effects on the progression of IPMN and on the
presence of any grade of dysplasia. In our series, 2 patient pre-
sented disease progression and underwent pancreatic resection;
one patient was not included in the cohort because received pan-
creaticoduodenectomy for malignancy within 2 months from EPS.
Patients with IPMN-related ARP undergoing EPS should continue
the scheduled follow-up in order to detect the occurrence of high-
risk stigmata or worrisome features. Moreover, considering AP as
a worrisome feature and given the non-reducible risk for malig-
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Table 4
Studies available on EPS in patients with IPMN related ARP.

Digestive and Liver Disease 55 (2023) 107-112

Author, year Ne of patients Type of IPMN  Complete Partial Mean Mean Adverse IPMN Need for surgery
response response number of AP number of AP events progression
before EPS after EPS
Present 25 BD-IPMN 64% 88% 3.29 (SD + 0.51 (SD + 1 minor 1 2
series 68%MD-IPMN 1.04) 0.71) papilla EPS
24%MT-IPMN stenosis1
8% post-EPS
bleeding
Gonzalez 21 (19 with BD-IPMN 71% 81% NA NA 4 post-ERCP 4 patients 5 (4 for IPMN
et al., 2019 ARP) 71%MT-IPMN pancreatitis progression; 1
[19] 29% for endoscopic
treatment
failure)
Bernardoni 16 BD-IPMN 68.7% 18.7% 3.50 £ 2.32 0.56 + 1.03 1 post-ERCP 1 2 (1 for IPMN
et al., 2017 56%MD-IPMN pancreatitis progression; 1
[10] 44% for endoscopic
treatment
failure)
Oh et al,, 2 BD-IPMN 50% 50% NA NA None None None
2011 [20] 50%MD-IPMN
50%
Elton et al., 3 NA 100% 0% NA NA NA NA NA
1998[21]

IPMNs: Intraductal Papillary Mucinous Neoplasms; MD-IPMN: Main Duct-Intraductal Papillary Mucinous Neoplasm; BD-IPMN: Side Branches-Intraductal Papillary Mucinous

Neoplasm; AP: acute pancreatitis; EPS: endoscopic pancreatic sphincterotomy.

nancy, even a shorter radiological and clinical follow-up may be
offered to early detect any disease progression.

The main limitations of the present study are the retrospec-
tive design, the limited number of patients enrolled, the absence
of a control group, and the impossibility to evaluate the clinical
response as an incidence, due to the retrospective nature of the
study. Notwithstanding these limitations, this is the largest co-
hort on the use of EPS in patients with IPMN related ARP so far.
Moreover, the "a priori" minimum follow-up of 12 months, the
long-term follow-up (mean 93.4 months), the high rate of com-
plete response (64% of cases), and the low rate of adverse events
highlight the efficacy and safety of EPS in selected patients with
IPMN-related ARP that might be offered to avoid an early pancre-
atic surgery. However, given the non-reducible risk for malignancy,
this procedure should be reserved only to patients with low risk
for disease progression and for those unfit for surgery or refusing
surgery. Further studies are required to confirm our findings and
to deeply evaluate the relation between AP and dysplasia in IPMN.
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