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a b s t r a c t 

Recurrent acute pancreatitis is characterized by frequent episodes of inflammation in the 

pancreas. The most common causes are alcohol abuse and gallstones but approximately 

30% of cases are defined as idiopathic because initial evaluation fails to detect the etiology. 

In these patients, extensive laboratory and imaging evaluations usually lead to the uncov- 

ering of an occult biliary duct stone or sphincter of Oddi dysfunction as the main reason for 

frequent pancreatitis. We report a 42-year-old female with a longstanding history of acute 

recurrent pancreatitis in the setting of pancreas divisum due to its rarity. We focus on ap- 

propriate investigations by application of specialized laboratory and radiological modalities 

because determining the etiology is a crucial step in patient management. 

© 2020 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Acute pancreatitis is a sudden inflammation of the pancreas
associated with nausea, vomiting, appetite loss, and severe
epigastric pain radiating to the back that can cause systemic
inflammatory response syndrome. In recurrent cases, patients
experience more than 2 attacks of pancreatitis [1] . The main
characteristic that differentiates recurrent acute pancreatitis
from chronic pancreatitis is the normal morphology of the
Abbreviations: MRI, magnetic resonance imaging; CT, computed tom  

jection; ERCP, endoscopic retrograde cholangiopancreatography; MRCP,  

ultrasound; EGD, esophagogastroduodenoscopy. 
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pancreas but the initial presentation of chronic pancreatitis
may not become evident until after a few years. Although most
cases of acute pancreatitis result from gallstones or alcohol
consumption, in almost one-third of cases, the cause of pan-
creatitis is undiagnosed by initial study and, as a result, “id-
iopathic” recurrent acute pancreatitis is used to describe this
disease of unknown etiology. In such patients, specified lab-
oratory tests and imaging modalities like endoscopic retro-
grade cholangiopancreatography (ERCP), magnetic resonance
choagiopancreatography (MRCP), and endoscopic ultrasound
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Fig. 1 – Contrast-enhanced arterial phase computed 

tomography scan showing pancreatic divisum and normal 
pancreatic parenchyma without peripancreatic 
inflammatory changes or fluid collection: (A) axial (B) 
coronal (C) sagittal reformations. The accessory pancreatic 
duct (duct of Santorini) (arrow) extends to the minor papilla 
anterior to the common bile duct (arrowhead). The duct of 
Wirsung is not visible on computed tomography. 

Fig. 2 – Gray-scale transverse image of transabdominal 
ultrasonography illustrates pancreatic divisum with normal 
caliber common bile duct (arrow) with normal caliber main 

pancreatic duct (white arrowhead) communicating with 

accessory pancreatic duct (duct of Santorini) (black 

arrowhead) entering the minor papilla anterior to the 
common bile duct. The pancreatic parenchyma has normal 
echogenicity without pseudocyst. 
(EUS) can help to identify less common causes like occult bil-
iary stone disease, sphincter of Oddi dysfunction, and pancre-
atic duct anatomical abnormalities [2 ,3] . In some cases, even
after extensive evaluation, the main etiology may not be dis-
covered. The first step of therapy consists of supportive care
with fluid replacement, pain control, nothing by mouth, and
nutritional support. In the next step, proper treatment should
be chosen based on the etiology of acute pancreatitis. De-
termining the cause(s) of acute pancreatitis is important in
directing proper treatment and improvement of long-term
prognosis. Pancreatectomy with islet autotransplantation is
considered a last resort in a patient with recurrent acute pan-
creatitis when other treatments have failed [4] . 

Case report 

We report a 42-year-old female with a significant past med-
ical history for idiopathic recurrent acute pancreatitis with
pancreas divisum, chronic abdominal pain, hypothyroidism,
polycystic ovary syndrome, cholecystectomy, appendectomy,
cervical spine surgery, and vitamin D deficiency. Her initial
episode of pancreatitis started more than twenty years ago
during pregnancy when she suffered from 4 episodes of acute
pancreatitis and went on to have a cholecystectomy during
the pregnancy. She had reported episodes of acute pancre-
atitis and underwent diagnostic ERCP at an outside hospital,
and the appearance of the pancreatogram was consistent with
pancreas divisum. She underwent minor papilla sphinctero-
tomy due to pancreas divisum a year later and did well for
a good period afterward. However, she began having multi-
ple episodes of acute pancreatitis ten years ago with elevated
pancreatic enzymes documented, requiring multiple hospital-
izations despite normal ERCP and EUS findings except pan-
creas divisum. The pancreatic parenchyma was normal in
signal and appearance without mass or pancreatic duct dilata-
tion on these tests. Her symptoms have increased in sever-
ity over the past year to the point where she required to-
tal parenteral nutrition. She also underwent an EUS with a
celiac plexus block, which lessened pain severity and the need
for pain medications. She needed to stop parenteral nutri-
tion due to line sepsis and had a laparoscopic jejunostomy
tube placed through which she was receiving enteral nutri-
tion. Other than a stenotic minor papillary orifice on ERCP,
she did not display significant radiographic features of acute
or chronic pancreatitis on imaging studies including multide-
tector CT (MDCT) or transabdominal ultrasound ( Figs. 1 and 2 ).
MDCT with minimal intensity projection (MinIP) reconstruc-
tion image clearly demonstrated pancreas divisum anatomy
( Fig. 3 ). Several years ago, she was evaluated in a multidis-
ciplinary pancreatitis clinic and was deemed eligible for to-
tal pancreatectomy, splenectomy, and autologous islet cell
transplant. Her postoperation course was complicated by a
nonhealing incision and an abdominal wall abscess that re-
quired multiple admissions for drainage, wound packing, and
IV antibiotic therapy. The patient’s history also was remark-
able for a pyogenic liver abscess that developed on hematoma
after a trauma, which was managed by percutaneous abscess
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Fig. 3 – Oblique coronal minimal intensity projection (MinIP) 
reconstruction image of contrast-enhanced arterial phase 
computed tomography shows the accessory pancreatic duct 
(duct of Santorini) (black arrowhead) entering the minor 
papilla. The air within the main pancreatic duct (white 
arrowhead) is secondary to minor papilla sphincterotomy. 
The common bile duct (white arrow) drains to the major 
papilla inferior to the minor papilla. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

drainage. At that time, she reported vomiting, postprandial
abdominal pain, uncontrolled diabetes mellitus, and multiple
hospitalizations for drug-induced serotonin syndrome result-
ing in fever and leukocytosis. She recovered from postopera-
tive complications, but a few years later, she was hospitalized
for one week due to active bleeding of a gastrojejunal anas-
tomosis ulcer found on esophagogastroduodenoscopy. After
treatment for the ulcer, she did well and, one year later, her
follow-up esophagogastroduodenoscopy was unremarkable. 

Discussion 

Recurrent acute pancreatitis is defined as more than 2
episodes of a sudden inflammation of the pancreas. Clinical
symptoms usually start with epigastric pain that sometimes
spreads to the back and is associated with nausea, vomiting,
and fever. Most cases of acute pancreatitis result from biliary
stone disease and longstanding alcohol consumption. Idio-
pathic acute pancreatitis in which the etiology of the clini-
cal condition cannot be determined with an initial evaluation
requires a focused approach and extensive workup to eluci-
date the cause [1] . Tests of choice for detecting rare causes are
ERCP, EUS, and MRCP. Since ductal abnormalities, microlithia-
sis, and sphincter of Oddi dysfunction are responsible for the
majority of the idiopathic cases, cholecystectomy and, even-
tually, pancreatic sphincterotomy is therapeutic in most cases
[2] . Intractable cases like our presented case can be treated by
celiac plexus block and total pancreatectomy with islet cell
autotransplantation. 

Pancreas divisum represents the most common congenital
anomaly in pancreatic ductal anatomy in which two distinct
dorsal (duct of Santorini) and ventral ducts (Wirsung duct)
fail to fuse. This condition may occur in approximately 10%
of the population [5] . In such cases, the dorsal duct plays the
main role in drainage of pancreatic secretions through minor
papilla and a small ventral duct opens to the major papilla
[6] . Most individuals with pancreas divisum remain asymp-
tomatic but in about 5% of cases, it can be the hidden reason
for idiopathic recurrent acute pancreatitis. It has been sug-
gested that dorsal duct opening to relatively smaller minor
papilla increases intraductal pressure which could transiently
impair drainage of pancreatic secretion and causes inflamma-
tion [7] . 

For the diagnosis of pancreas divisum, detailed imaging
studies such as ERCP, MRCP, and MDCT is required to detect
this anomaly. The key imaging features of the pancreas divi-
sum are separate pancreatic ducts of Santorini and Wirsung
which drain to the minor and major ampulla, respectively. The
dorsal duct is located anterior to ventral and common bile
ducts in the pancreatic head. ERCP is the most accurate test
for diagnosing pancreatic divisum but is an invasive proce-
dure with potential complications such as pancreatitis, perfo-
ration, and bleeding. These days, with the availability of non-
invasive imaging like EUS and MRCP, ERCP mostly has a ther-
apeutic role. MRCP produces high-quality images of pancre-
atobiliary tree, and is the current gold standard method of
evaluation [8] . Another imaging modality that is broadly used
for visualization of the pancreas is EUS but because of inter-
vening air, it has lower sensitivity and specificity compared
to other imaging modalities. In our case, MinIP reconstruction
image of MDCT well demonstrated pancreas divisum anatomy
with relationship to the common bile duct ( Fig. 3 ). Unlike max-
imum intensity projection (MIP) imaging, MinIP reconstruc-
tions project the lowest attenuation voxels in a dataset, and
usuful for visualization of fluid-filled structures such as the
biliary or pancreatic ducts, particularly when these structures
are dilated or obstructed [9 ,10] . This technique is also useful
for demonstration of congenital anomalies of the pancreatic
duct including pancreas divisum [10] and annular pancreas
[11] . 

No treatment is necessary in asymptomatic cases of pan-
creas divisum, but if the patient is symptomatic, the best ap-
proach is decided based on the intensity, frequency of symp-
toms, and presence of complications. Treatment in the case
of acute, chronic, or recurrent pancreatitis secondary to pan-
creas divisum is endoscopic and surgical treatment. Endo-
scopic therapy includes endoscopic interventions include mi-
nor papillotomy, trans minor papilla dorsal duct stenting, and
balloon dilation of the minor papilla. A surgical minor papilla
procedure such as surgical sphincteroplasty is reserved for pa-
tients who fail endotherapy [5] . 

Venesmaa et al [12] described a case of a 17-year-old boy
with recurrent episodes of pancreatitis with pancreas divisum
in 2013. An abnormal pancreatic duct was seen in ultrasonog-
raphy. Irregularity and focal dilation of the terminal part of
the main pancreatic duct was found on MRCP. The diagno-
sis was reached by ERCP, which showed a small stone at the
minor papilla of the accessory duct. The stone was removed
and papillotomy was performed successfully. The patient was
asymptomatic in the 6-month follow-up visit. Anyfantakis
et al [13] reported a 54-year-old Caucasian male who was
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admitted to the hospital with intermittent epigastric pain ac-
companied by nausea. Pancreas divisum was diagnosed based
on illustrating two separate pancreatic ducts in MRI. The diag-
nosis was confirmed with MRCP that revealed findings sugges-
tive of pancreas divisum. Recently, Kuzel et al [14] published a
case of a 20-year-old female with a history of recurrent acute
pancreatitis admitted to the hospital complaining of severe
and sharp abdominal pain and nausea. A 10-mm calcifica-
tion in the head of the pancreas was discovered in CT scan.
MRCP findings showed inflammation in the pancreas and ev-
idence of pancreas divisum with a small remnant connection
between the dorsal duct as the main source of drainage and
the ventral duct. The patient was encouraged to change her
lifestyle, namely stop smoking and drinking alcohol and fol-
lowing a low-fat diet to avoid any further episodes of pancre-
atitis. In the next step, patients with recurrent acute pancre-
atitis due to pancreas divisum corrective surgical options can
be considered. 

Our report describes in detail a case of real idiopathic re-
current acute pancreatitis in the context of pancreas divisum,
where even a thorough study could not pinpoint the exact
etiology. This case report highlights the diagnostic utility of
MDCT with MinIP reconstruction image and ultrasonography
in the evaluation of recurrent acute pancreatitis and also dif-
ferent approaches in the management of the disease. 
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