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Abstract 

Choledochal cysts are an anatomical conundrum as they present with nonspecific symptoms 

generally delaying diagnosis and treatment. Its lag time remains critical, as cholangiocarci-

noma, a fatal sequelae, contributes to its morbidity and mortality. Herein, we present a case of 

a type 1A choledochal cyst. We hope that its review on presentation, classification system, 

diagnosis, and management prevent complications and cataclysmic results. 
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Introduction 

Choledochal cysts (CC) are formed due to an abnormal pancreaticobiliary connection 
causing a reflux of pancreatic fluid into the bile duct. The repetitive assault will result in epi-
thelial damage giving way to an abnormal cystic dilatation. The triad of symptoms of ab-
dominal pain, jaundice, and right upper quadrant mass become less typical and perceivable 
with patients’ age despite older patients’ increased discernibility. This failure to successfully 
diagnose CC delays treatment and carries a variable but high risk of cholangiocarcinoma or 
more immediate sequelae such as jaundice, cholangitis, rupture, and biliary peritonitis. Cur-
rent diagnostic algorithm involves an initial abdominal ultrasound (US) or endoscopic ultra-
sound (EUS), followed by endoscopic retrograde cholangiopancreatography (ERCP), which 
holds a dual diagnostic confirmation and therapeutic utility. It has been difficult to delineate 
them from pancreatic pseudocysts or primary sclerosing cholangitis without the help of ERCP. 
Due to the malignancy potential of a CC transforming into cholangiocarcinoma, treatment con-
sists of the complete resection of the cyst and patency of bile duct outflow with a sphincterot-
omy and Roux-en-Y hepaticojejunostomy. This review of the literature of CC will highlight a 
case of CC with an unusual anatomical solution to ensure the patency of bile duct outflow, 
which is a key step in treatment. 

Case Presentation 

A 17-year-old African American male with no past medical history presented with acute 
sharp non-radiating epigastric abdominal pain. Signs included tenderness on palpation of  
epigastric area. Vitals and blood work including liver function tests and immature granulo-
cytes were within normal limits. Given the severity of abdominal pain, magnetic resonance 
imaging was ordered and found a cystic dilatation within the pancreas. An EUS was performed 
and revealed a dilated extrahepatic biliary duct of 20 mm extending from the common hepatic 
duct down to the distal common bile duct (CBD) indicating a type 1A CC with choledocholithi-
asis, but no aberrant pancreaticobiliary junction (Fig. 1). An ERCP was performed (Fig. 2) and 
the CBD was unable to be cannulated via the major papilla, even with a 39Rx sphincterotome 
with 0.025 guidewire. Interestingly, there was a large amount of bile flowing from the minor 
papilla (Fig. 3). The minor papilla was then successfully cannulated with a 5-4-3 cannula. A 
subsequent cholangiogram/pancreatogram demonstrated a connection from the duct of San-
torini (minor duct) to CC (Fig. 4). This represented a type IA CC with drainage only through 
the minor papilla. With the elevated risk for cholangiocarcinoma, the patient subsequently 
underwent a cyst excision with a Roux-en-Y hepaticojejunostomy. The patient recovered well 
with complete resolution of symptoms. 

Discussion 

First documented in 1723, CC are due to an abnormal pancreaticobiliary junction causing 
reflux of pancreatic fluid into the bile duct resulting in epithelial damage [1]. This would give 
way to an abnormal cystic dilatation within the hepatobiliary tract without evidence of an ob-
struction [2]. However, animal models have failed to reproduce this theory leaving its etiology 
unclear [3]. CC are predominantly found in the Asian population, with an incidence of 1/1,000 
versus 1/150,000 in Caucasians, with a female preponderance of 4:1 [2]. While a majority of 
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CC occur congenitally and present during childhood, approximately 25% are diagnosed in 
adulthood [4]. 

The first CC classification system was described in 1959 by Alonso-Lej et al. [5], defining 
three types of CC. In 1977, Todani et al. [6] later modified the classification system, revolving 
around the junction at which the cystic duct connects with the dilatation. It is currently the 
most widely accepted system to diagnose and guide treatment of CC [1, 6, 7] (Fig. 5). Five types 
of CC have been classified: type I (50–80% of all CC), type II (2%), type III (1.4–4.5%), type IV 
(15–35%), and type V (20%) [9]. Type I CC are further subclassified into type IA, IB, and IC 
cysts [7]. Type IA cysts have the gallbladder directly originate from the cyst accompanied by 
a dilated extrahepatic biliary tree and a non-dilated intrahepatic biliary tree. Type IB cysts are 
focal dilatations of the CBD. Type IC cysts present with fusiform dilations of the common he-
patic duct and CBD [6, 7]. Type II cysts are true diverticula of the CBD [10]. Cholangiography 
will show opacification of the diverticulum arising from the CBD, which can be confused with 
gallbladder duplication [6, 10]. Type III CC, also known as choledochoceles, are identified by 
their location along the duodenal wall at the pancreaticobiliary junction [7]. Unlike other CC, 
choledochoceles are more evenly distributed among the sexes and have a lower risk of malig-
nant transformation at 2.5%. 

Due to these differences, there are authors that contend that choledochoceles should not 
be classified as CC [7–10, 11]. Type IV CC are the second most common type of cyst and are 
further classified into type IVA and IVB cysts. Type IVA cysts present with multiple cysts in 
both the intrahepatic and extrahepatic duct. Type IVB cysts present only in the extrahepatic 
duct [7, 11]. Type V CC contain multiple dilations in the intrahepatic biliary ducts and are de-
scribed as a string of beads appearance on contrast computed tomography (CT) [7, 11]. Type 
V has no extrahepatic involvement and is associated with polycystic kidney disease. If patients 
are additionally diagnosed with congenital hepatic fibrosis, then it is termed Caroli’s syn-
drome and diagnosed by identifying the central dot sign, which is dilated intrahepatic bile 
ducts surrounding the portal vein on magnetic resonance cholangiopancreatography (MRCP) 
or contrast CT [10, 11, 12]. Visser et al. [4] disagrees with the modified Todani classification 
system stating that type I and IVA cysts are extensions of the same disease, determined by the 
extent of cystic dilation along the intrahepatic biliary tree. They suggest abandoning the 
Todani classification and adopting descriptive terminology to diagnose CC [9]. 

CC are more commonly diagnosed in childhood (75%) and present atypically in adults as 
symptoms become less discernible [9]. The classic triad of symptoms, which include ab-
dominal pain, jaundice, and right upper quadrant mass, are usually present in pediatric pa-
tients [10, 11]. Adults are more likely to be asymptomatic or present only with abdominal pain 
[10]. Dilated cysts and distal strictures result in chronic inflammation, bile stasis, and stone 
formation leading to complications such as jaundice, pancreatitis, cholangitis, portal hyper-
tension, and elevated liver function test results [9, 10, 13]. Biliary amylase levels may be ele-
vated and are correlated with the severity of illness [7, 9, 10]. Rupture and biliary peritonitis 
can present in 1–2% of pediatric patients, facilitating emergency biliary drainage [10]. 

Incidental findings of CC in adults occur in one-third of patients with the increase in avail-
able imaging modalities [14]. Initial diagnosis of CC begins noninvasively with an abdominal 
US depicting a dilated cystic mass of the bile duct or anomalous connections [5]. If intrahepatic 
dilatation is detected, then the gold standard method of ERCP or percutaneous transhepatic 
cholangiography (PTHC) must be performed to further delineation between type I and IV [7] 
(Fig. 6). Moreover, the advent of EUS has revolutionized the detection of intra-biliary pathol-
ogy. EUS in addition to ERCP can be used in place of MRCP when unavailable. The distal and 
intraduodenal portions of the CBD, however, are beyond the reach of PTHC. Complications of 
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both ERCP and PTHC include pancreatitis from manipulation, cholangitis from the large 
amount of contrast needed, bleeding, and perforation [7, 15]. CT with contrast and CT cholan-
giography have a 90% sensitivity for diagnosis, but carry the risk of contrast and radiation 
along with cholangiography having poor illumination of the pancreatic duct [15]. Magnetic 
resonance imaging and MRCP have a sensitivity of 90–100% and do not carry the risks of con-
trast or radiation, but it will miss CC that are too small resulting in a higher number of false 
negatives [6, 7, 15]. This has led to ERCP as the current gold standard in both its diagnostic 
and therapeutic value in CC by capturing biopsies, papilla sphincterotomy, removal of chole-
lithiasis, and creating patent drainage [15]. Differential diagnosis includes biliary atresia that 
must be ruled out in neonates as a cause of obstructive jaundice, as well as lithiasis in any part 
of the biliary tract [7]. Biliary papillomatosis can present with a similar triad of symptoms, but 
is usually accompanied by gastrointestinal hemorrhage or hemobilia [17]. Pancreatic pseudo-
cyst can be difficult to distinguish from CC. When a large cyst without accompanying biliary 
dilatation is present on imaging, it requires ERCP to effectively discriminate between them, a 
tool also crucial in differentiating between primary sclerosing cholangitis and CC [18]. 

Biopsies of the cyst wall display epithelial hyperplasia with round cell infiltration, bile 
duct wall thickening, and fibrosis, which are necessary to rule out intestinal metaplasia of the 
surrounding gallbladder, pancreas, or CBD. The risk of remnant biliary epithelial tissue under-
going malignant transformation is between 0.7 and 6% [7]. The total incidence of malignancy 
in patients diagnosed with CC both preoperatively and postoperatively can range from 0.6 to 
30% [7]. Chronic inflammation, pancreatic reflux, and biliary stasis are believed to play a role 
in the malignant transformation of CC [7, 9, 10, 19]. Sites of malignant transformation tend to 
occur in any part of the biliary tract and dilated portions that have not yet undergone resection 
including the extrahepatic duct (50–62%), gallbladder (38–46%), and intrahepatic duct 
(2.5%), or postoperatively occur in remnant biliary epithelium in the liver and pancreas 
(0.7%) [9]. Malignant transformation takes years to develop requiring prolonged surveillance 
and occurs in mostly in type I (68%) and type IV CC (21%) with the remaining in descending 
order: type V (6%), type II (5%), and type III (1.6%) [9]. Increasing age, obstructed cystic 
drainage, and incomplete cyst resection has been associated with increased risk of developing 
malignancy [7, 9, 10, 19]. 

Previously, patients would undergo cystenterostomy to treat CC, but when carcinoma 
was detected in 30% of patients, treatment guidelines changed and now aim for complete re-
section of the cyst and patency of bile duct outflow with a sphincterotomy and Roux-en-Y he-
paticojejunostomy [5, 7, 9]. Excision of the cyst proximally is done to the point of normal prox-
imal duct epithelium, while distal excision proximal to the pancreas can be complicated by 
pancreatitis [9]. If the cyst is intrahepatic as it can be in type IV or V, then excision is accom-
panied by hepatectomy and Roux-en-Y hepaticojejunostomy or even liver transplantation [6, 
7, 12]. 

In conclusion, cannulating minor papillae serves as a novel technique to ensure patency 
of bile flow as part of the treatment for CC. The risk of cholangiocarcinoma in unresected CC 
is 30%, with that number increasing with age. With the availability of MRCP, ERCP, or EUS, 
identification of initial or recurrent carcinoma of the bile duct remnant hastens treatment. 
Patients with type I, II, or IV cysts are recommended to undergo surgical excision, while pa-
tients with type III cysts can be managed endoscopically [14, 19]. Regardless of type, the ap-
proach to CC is a multidisciplinary one. 
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Fig. 1. Endoscopic ultrasound depicting common bile duct dilatation and the presence of a choledochal 

cyst. 

 

 

 

Fig. 2. Endoscopic retrograde cholangiopancreatography displaying the minor pancreatic duct (red), con-

nection between minor duct and choledochal cyst (green), choledochal cyst (yellow), and pancreatic duct 

distal to the choledochal duct (blue), illustrating that as bile continued to flow from the choledochal cyst, 

the contrast opacification from the cyst decreased and subsequent loss of opacification between the con-

nection from the pancreatic duct and the choledochal cyst occurred as well. 
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Fig. 3. Endoscopic image of bile flowing from minor papilla. 

 

 

 

Fig. 4. Intraoperative cholangiogram showing cystic dilatation of the common bile duct indicating a type 

IA choledochal cyst. Reproduced with permission [8]. 
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Fig. 5. Image depicting the Todani classification. Reproduced with permission [8]. 

 

 

 

Fig. 6. MRCP images depicting choledochal cyst classification. Reproduced with permission [16]. 
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