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Pancreas divisum: magnetic resonance
cholangiopancreatography findings

Chalazonitis N A, Lachanis B S, Laspas F, Ptohis N, Tsimitselis G, Tzovara

ABSTRACT

Pancreas divisum is a common congenital
abnormality of the pancreas that results from
the lack of fusion between the dorsal and ventral
pancreatic ducts during foetal development. In
these cases, the dorsal duct becomes the main
pancreatic duct and drains most of the pancreas.
Pancreas divisum is mainly asymptomatic, but the
prevalence of pancreas divisum s higher in patients
with chronic abdominal pain and idiopathic
pancreatitis. A study of 20 patients with pancreas
divisum (12 men and eight women; aged 19-77
years; mean age 39 years) and who underwent
magnetic resonance cholangiopancreatography
(MRCP), was performed. In our series, pancreas
divisum was clinically manifested as unexplained
episodes of abdominal pain (mean duration 3.2
years) (60 percent), mild pancreatitis (30 percent)
orincidentally (ten percent). MRCP demonstrated
non-communicating dorsal and ventral ducts,
independent drainage sites, a dominant dorsal
pancreatic duct, and a small cystic dilatation of the
dorsal duct at minor papilla (santorinocoele). In
this pictorial essay, we review the most common
MRCP features of pancreas divisum.
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INTRODUCTION

Pancreas divisum affects 5%—10% of the population and
is considered to be a congenital anomaly of pancreatic
ductal configuration.V Embryologically, the ventral
pancreatic bud and biliary system arise from the hepatic
diverticulum, and the dorsal pancreatic bud arises from
the dorsal mesogastrium. Under normal conditions, as the
ventral bud rotates around the foregut, there is fusion of
the dorsal pancreas and ventral pancreas, and the ventral
pancreatic duct fuses with the dorsal pancreatic duct and
form the duct of Wirsung. Drainage of a normal pancreas
normally occurs through the ventral duct of Wirsung,
which joins the common bile duct at the level of the
major papilla. The dorsal duct often remains as duct of
Santorini, and empties into the duodenum through the

Fig. 1(a) SS-TSE MRCP image shows the dorsal pancreatic
duct draining through the minor papilla. The diameter and
morphology of the pancreatic duct is normal. Note multiple
gallstones. (b) Axial HASTE MRCP image shows the horizontal
course of the dorsal pancreatic duct towards the minor papilla
in front of the common bile duct.

minor papilla. When the dorsal and ventral pancreatic
ducts fail to fuse, pancreas divisum occurs; this means
that most of the glandular parenchyma is drained by the
dorsal duct through the minor papilla. The smaller ventral
duct, however, drains some of the pancreatic head through
the major papilla, including the uncinate process.®*
Although most people with pancreas divisum have
no clinical disease, it has been suggested that pancreas
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Fig.2 (a,b) Coronal SS-TSE MRCP images show the complete pancreas divisum without dilatation of pancreatic duct.The common

bile duct drains through the major papilla orifice.

Fig.3 A 3|-year-old man presented with abdominal pain. (a) S5-TSE MRCP image shows that the main pancreatic duct and collateral

side branches are both dilated. (b) Consecutive axial HASTE MRCP image shows dilatation of the main pancreatic duct. (c) 3D-TSE
MIP image shows a typical case of pancreas divisum. Note the better visualisation of the pancreatic duct on the 3D-TSE MIP image.

o k: I i

Sl x "

Fig. 4 (a,b) SS-FSE MRCP images show dilatation of the dorsal duct and small outpouchings of many collateral side ducts. (c) Axial

HASTE image shows the dilated dorsal duct with stenosis at the orifice of the duct at minor papilla.

divisum may cause unexplained abdominal pain,
recurrent episodes of acute pancreatitis or mild chronic
pancreatitis, due to the presence of relative obstruction
to the drainage of pancreatic secretions at the minor
papilla. The inherently small diameter of the minor
papilla causes increased pressures in the dorsal pancreatic
duct. Pancreas divisum is found in 15%-20% of patients
with unexplained pancreatitis.®” Endoscopic retrograde
pancreatography can be used to make a definitive
diagnosis of pancreas divisum. If standard cannulation
of the major papilla is performed, endoscopic retrograde
pancreatography reveals only ventral duct opacification.
The filling of the dominant dorsal duct can be achieved by
cannulation of the minor papilla.

Magnetic resonance cholangiopancreatography
(MRCP) is a non-invasive diagnostic technique that

depicts the pancreatic ducts without injection of iodinated
contrast material and has been shown to be highly sensitive
and specific for pancreas divisum. Non-communication of
the dorsal and central ducts, independent drainage sites
and a dominant dorsal pancreatic duct can be seen using
MRCP. Typically, the ventral duct is short and extremely
narrow, while the dorsal duct is normally larger in calibre.
Depiction of the pancreatic ducts can be improved using
dynamic MRCP of the pancreatic duct after secretin
stimulation. Secretin MRCP can improve the detection
and classification of pancreas divisum. Abnormal
persistent poststimulatory dilatation, a sign of ampullary
dysfunction, can be shown with MRCP performed before
and after secretin injection.®$ Abdominal pain and
recurrent pancreatitis associated with pancreas divisum is
normally treated with minor papilla sphincterotomy. 2
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CLINICAL FEATURES
Our series included 20 patients (12 men and eight women;

age range 19-77 years, mean age 39 years). 12 of them
presented with unexplained abdominal pain without
hyperamylasaemia (four with first episode, eight with
recurrent episodes, mean duration 3.2 years). Six patients
presented with pancreatitis (three with first episode, three
with recurrent episodes, mean 2.4 episodes) and two
patients presented with symptomatic cholelithiasis.

The details of clinical history of some patients included:

* A S6-year-old patient with symptomatic cholelithi-
asis without hyperamylasaemia (Fig. 1).

*  A22-year-old man who presented with first episode
of unexplained abdominal pain without hyperamy-
lasaemia (Fig. 2).

*  A3l-year-old man with abdominal pain (Fig 3).

*  A36-year-old woman with her fourth episode of
mild pancreatitis (Fig. 4).

*  A24-year-old woman with her first episode of
pancreatitis and incomplete pancreas divisum

(Fig. 5).
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Fig. 5 (a,b) SS-FSE MRCP images show
pancreas divisum associated with small focal
round dilatation of the duct at the minor
papilla representing a small santorinocoele.
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Fig. 6 A 23-year-old man with episodes of unexplained pain. (a) Source image of a 3D-TSE MTCP shows a small saccular dilatation
of the dorsal duct at the minor papilla (santorinocoele — arrow). (b} Axial HASTE MRCP image that shows the main pancreatic duct.
(The arrow shows a santorinocoele of the dorsal duct at the minor papilla). (¢} SS-TSE MRCP image shows small cystic dilatation of
the dorsal duct at the minor papilla (santorinocoele — arrow).

Fig. 7 (a) Pancreas divisum is associated
with striking dilatation of the main
pancreatic duct at the tail of the pancreas.
(b) The dilated duct has many septa
evident on the axial HASTE MRCP image.
Differential diagnosis included IPMT of the
main duct type and chronic pancreatitis.

*  A23-year-old man with episodes of unexplained
pain (Fig. 6).

* A S54-year-old man with recurrent episodes of
unexplained abdominal pain (Fig. 7). This patient
refused surgery.

IMAGING FINDINGS
Pancreas divisum was detected in 15 patients. In 12
of those patients, this was the sole abnormality seen;
whereas in the other three patients, the pancreas divisum
was associated with the presence of small santorinocoele
(small cystic dilatation of the dorsal duct). Incomplete
pancreas divisum was depicted on MRCP images in two
patients; one of them associated with santorinocoele. Other
findings included two cases associated with dilatation of
dorsal duct and side branches, and one case associated
with significant focal dilatation of the duct with septa,
probably intraductal papillary mucinous tumour (IPMT).
On SS-TSE images, the dorsal duct drained to the
minor papilla, independent of common bile duct (Figs. 1a
& 2). On axial HASTE images, the course of the duct was



horizontal in front of the common bile duct towards the
minor papilla (Fig. 1b). Most cases of pancreas divisum
in our series showed a normal diameter main duct without
associated findings (Figs. 2 & 7). The main pancreatic
duct and collateral side branches may be dilated (Figs. 3a
& b). Sometimes stenosis of the main duct at the minor
papilla may be evident (Fig. 3¢). One case of incomplete
pancreas divisum showed a small delicate side branch
connecting the ventral with the dorsal duct, a finding that
may be more evident on tomographic HASTE images than
projectional SS-TSE images because of MIP limitations
(Fig. 5). A santorinocoele is a small saccular dilatation of
the dorsal duct at minor papilla,®® and we found it in 15%
of our cases (Figs. 5 & 6). Its incidence may be higher on
MRCP post-secretin stimulation. One case was associated
with significant focal dilatation of the main duct in the tail
with multiple septa, a finding that may be due to chronic
pancreatitis or to [IPMT of the main duct type (Fig. 7).
The patient refused further investigation and was lost to
follow-up. In three patients, we compared a respiratory-
triggered 3D-TSE technique that showed pancreas divisum
more clearly than the SS-TSE technique (Fig. 3¢).

CONCLUSION

Although the majority of patients with pancreas divisum
are asymptomatic, there is a subset of patients who have
either pancreatic-type pain or recurrent episodes of acute
pancreatitis. MRCP (particularly with secretin stimulation)
may be the best way to diagnose and investigate patients
with pancreas divisum because of its capacity as a non-
invasive examination.
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SINGAPORE MEDICAL COUNCIL CATEGORY 3B CME PROGRAMME

Multiple Choice Questions (Code SM] 200811B)

. . . True False
Question 1. Pancreas divisum is:
(a) A common congenital variant of the pancreatic anatomy. ] ]
(b) A rare form of annular pancreas. ] ]
(¢) Mainly asymptomatic. ] ]
(d) Found rarely in patients with unexplained pancreatitis. ] ]
Question 2. The following statements about pancreas divisum are true:
(a) Itoccurs when the ductal systems of the ventral and dorsal pancreatic ducts fail to fuse ] ]
during foetal development.
(b) Itischaracterised typically by intraluminal filling defects of the pancreatic duct in MRCP. ] ]
(¢) Itisassociated with the presence of choledochal cysts. ] ]
(d) Itisassociated with cystic pancreatic neoplasm. ] ]
Question 3. Regarding the recurrent attacks of pancreatitis in the presence of pancreas divisum:
(a) They occur more commonly in people with pancreas divisum than in the general ] ]
population.
(b) Mucinous pancreatic neoplasms are the predisposing notorious factor. ] ]
(¢) Recurrent episodes may be caused due to the presence of relative obstruction to the ] ]
drainage of pancreatic secretions at the minor papilla.
(d) Minor papilla sphincterotomy is the treatment. ] ]
Question 4. Regarding pancreas divisum:
(a) Stenosis of the accessory papilla never occurs in cases of pancreas divisum. ] ]
(b) No further therapy should be systematically proposed for patients with pancreas divisum. ] ]
(¢) Stress MRCP can reveal dilation of the duct of Santorini and a cystic dilation of the dorsal ] ]
duct just before its insertion into the minor papilla in patients with pancreatic divisum.
(d) Endoscopic retrograde pancreatography can be used to make a definitive diagnosis ] ]
of pancreas divisum.
Question 5. Parameters that can be assessed before and after administration of secretin in
MRCP include the following:
(a) Complete ductal anatomy with presence or absence of pancreas divisum. ] ]
(b) Classification of pancreas divisum. ] ]
(¢) Visualisation of side pancreatic branches. ] ]
(d) Ampullary dysfunction. ] ]
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