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ABSTRACT

Choledochal cysts are rare congenital cystic dilatations of the biliary tree. Pancreatic divisum is the most common anomaly of the pancre-
atic ductal system, characterised by the dorsal pancreatic duct functioning as the primary drainage channel, with the majority of secre-
tions draining through the minor papilla. The co-occurrence of pancreatic divisum and choledochal cysts is rarely described. Pancreatic
divisum can complicate the clinical course of choledochal cysts. The authors present a rare case of a three-year girl who presented with
abdominal pain, and laboratory investigations revealed deranged pancreatic enzymes and liver function tests. Magnetic resonance
cholangiopancreatography (MRCP) showed a Type | choledochal cyst with multiple calculi, along with incomplete pancreatic divisum. The
patient underwent excision of the choledochal cyst and Roux-en-Y hepaticojejunostomy. Histopathology confirmed a choledochal cyst

with chronic cholecystitis.
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INTRODUCTION

Choledochal cysts are congenital cystic dilatations of the intra-
hepaticbiliary tree, extrahepaticbiliary tree, orboth. The preva-
lence of choledochal cysts is lower in Western countries and
higher in Southeast Asian countries, ranging from approxi-
mately 1: 13,000 to 1: 200,000." The aetiology is unclear;
however, it is believed to be due to an abnormal pancreato-
biliary junction, causing reflux of pancreatic enzymes into the
bile duct, resultingin cholangitis and duct ectasia.’

Pancreatic divisum is a variation in pancreatic ductal anatomy,
with the dorsal duct acting as the main draining channel and
opening atthe minor papilla, while the ventral duct opens atthe
major papilla without any communication. The incidence of
pancreaticdivisumis4.5%.’

The co-occurrence of incomplete pancreatic divisum and
choledochal cystisrare. A case report by Xie et al. documented
the simultaneous occurrence of both anomalies in a single
patient, emphasising the rarity ofthis combination.*

The rarity of this concurrence necessitates a high index of
suspicion as the presence of divisum may be one of the factors
responsible for complications associated with pancreatic
divisum.
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This association makes us ponder whether the abnormal
pancreato-biliary junction is the cause of the choledochal cyst
as with divisum, most of the pancreatic juice drains into the
minor papilla, whichhasnocommunicationwiththebiliary tree.

CASE REPORT

A three-year girl with no known comorbidities presented to the
emergency department (ED) with complaints of abdominal pain
and vomiting for the past two days. The abdominal pain was
generalised and postprandial, resolving with reduced oral
intake. The patient had 4 to 5 episodes of non-projectile
vomiting, containing no blood, and associated with oral intake,
and on and off constipation. She was managed in the ED with
intravenous fluids and antiemetics. Her initial laboratory tests
revealed deranged liver and pancreatic enzymes: Aspartate
transaminase = 146 U/L, Alanine transaminase = 298 U/L, Alka-
line phosphatase = 434 U/L, with serum amylase of 78 U/L and
lipase of 156 U/L. Total bilirubin was 0.37 mg/dL. Her initial
complete blood count showed haemoglobin of 12.9 g/dL, white
cellcountof9850/uL, and platelet countof413,000/uL.

Anabdominalultrasound was performed, revealing fusiformdila-
tationofthecommonbileduct(CBD), suggestiveofaTypelchole-
dochal cyst (according to the Todani classification), with minimal
sludge and micro-calculiin the distal CBD (choledocholithiasis).
The gallbladder was moderately distended and filled with sludge
and micro-calculi.

The patient was shifted to the floor, and MRCP was planned. The
MRCPshowedadilated, ballooned-out proximal CBD witha calibre
reaching up to 15 mm, along with multiple variable-sized internal
filling defects likely representing type | choledochal cysts with
choledocholithiasis (Figure 1, 2). Mild intra- and extrahepatic
biliary dilatation was noted. The pancreatic duct exhibited variant
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anatomy, with the main pancreatic duct draining via the minor
papillaandasmallventral ductdrainingintothe CBD viathe minor
papilla. There was a rudimentary communication between the
dorsal and ventral pancreatic ducts, suggesting pancreatic
divisum (incomplete / type lll, Figure 3).

Elective surgery was planned, and the patient underwent exci-
sion of the choledochal cyst with Roux-en-Y hepaticojejunos-
tomy. Perioperative findings confirmed the MRCP findings of
choledochal cyst, choledocholithiasis, and pancreatic divisum.
Histopathological findings showed chronic cholecystitis with a
choledochal cyst, negative for malignancy. The postoperative
course was initially unsuccessful, but the patient was then
asymptomatic.

Figure 1: Moderately distended gallbladder with sludge and micro-
calculi and dilatation of proximal common bile duct with internal micro-
calculisuggesting Typelcholedochal cyst with choledocholithiasis.

Figure 2: 3D reconstructed image of MRCP showing dilatation and
ballooning of proximal CBD suggesting choledochal cyst represented by
the red arrow. Few filling defects in distal CBD suggest choledocholi-
thiasis.
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Figure 3: 3D reconstructed image of MRCP showing pancreatic divisum
with major/dorsal pancreatic duct opening via minor papilla (red arrow)
and ventral pancreatic duct opening with CBD via major papiila (green
arrow). Rudimentary communication of dorsal and ventral pancreatic
duct(yellowarrow)suggestincomplete Typelllpancreaticdivisum.

DISCUSSION

Pancreatic divisumis the most common anomaly of the pancre-
atic system and results from the failure of fusion of the dorsal
and ventral buds during intrauterine life. This leads to the domi-
nant dorsal duct draining the majority of pancreatic secretions
through the minor papilla, while the ventral duct joins with the
CBDanddrainsintothe major papilla.’

There are three main types of pancreatic divisum. Type | is the
classic form, characterised by total non-union of the dorsal and
ventral pancreatic ducts. Typellhasanabsentventral duct, and
type Ill represents incomplete pancreatic divisum, with only a
rudimentary communication between the dorsal and ventral
ducts.® The present patient had the type Ill pancreatic divisum.
Pancreatic divisum has gained significance asitis thoughtto be
acause of chronicabdominal pain.

Choledochal cysts are cystic dilatations of the biliary tree and
require early recognition due to an increased risk of malig-
nancy. Choledochal cysts present with upper abdominal mass,
obstructive jaundice, and pain in children, while in adults, they
present with pancreatic and biliary symptoms, including galls-
tones and cholecystitis due to biliary stasis.’

The cysts are also clinically important because of the increased
risk of recurrent cholangitis, recurrent pancreatitis, strictures,
and choledocholithiasis. According to the Todani classification,
fivetypesof choledochal cysts exist.?

Multiple theories attempt to explain the origin of choledochal
cysts, with the most widely accepted one proposing that an
abnormal pancreato-biliary junction, near the sphincter of Oddi,
forms an unprotected channel that leads to the reflux of pancre-
atic enzymes into the CBD. There, they mix with biliary secre-
tions, activating the pancreatic enzymes, causing inflammation,
and dilatation of the CBD. Type Il and Ill choledochal cysts are
believed to arise from biliary system dilatation, while Type V
results due to the absence of normal remodelling of the ductal
plate.’

Ultrasound has a high sensitivity in diagnosing choledochal
cysts, and radionuclide scintigraphy has been used for a long
time. Multidetector CT is also employed, but comparative
studies have shown that MRCP is superior in diagnosing chole-
dochal cysts. Endoscopic retrograde cholangiopancreatog-
raphy (ERCP) also provides excellent diagnostic results but is
invasive with its own complications.” In this patient, both ultra-
soundand MRCPaccurately diagnosedthe anomaly.

Choledochal cysts with pancreatic divisum are a rare condition.
In our patient, the choledochal cyst was categorised as type |
according to the Todani classification. MRCP showed a
ballooned-out CBD with multiple internal calculi. Pancreatic
divisum in this patient was incomplete (Type Ill), with a small
rudimentary communication between the dorsal and ventral
pancreaticducts.

PATIENT’S CONSENT:
Informed consent was taken from the patient’s parents.
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