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INTRODUCTION

Choledochal cysts are rare cystic dilations of the 
biliary tree of unclear etiology. Their incidence 
in the United States is low at about 0.2-1.0 

per 100,000 hospital admissions; however, they are 
more common in Asian countries (1). The association 
between choledochal cysts and malignancies is well 
established, but the pathophysiologic mechanisms 
behind this correlation remain under study. Cancers are 
more likely to arise in patients with type I cysts and less 
often in patients with type IV cysts. We present a case 
of cholangiocarcinoma arising in a type IV choledochal 
cyst with a review of the literature.

CASE PRESENTATION
A 67-year-old female with a history of hypertension and 
hyperlipidemia presented to her primary care physician 
for evaluation of painless jaundice. She had not been 
evaluated by a physician for many years. She denied any 
associated symptoms including nausea, vomiting, or 
change in bowel habits but did report increased fatigue 
and subjective weight loss over the past six months. 
Her past medical history was significant for a remote 
cholecystectomy at which time she was informed of 

an anomalous bile duct; however, she never followed 
up with her physicians regarding this diagnosis. She 
denied any family history of gastrointestinal disorders 
or cancers. 

On physical examination, she was jaundiced 
with scleral icterus. There were no stigmata of 
chronic liver disease, and her abdominal exam was 
benign with no tenderness, organomegaly, or masses 
appreciated. Initial blood work revealed significant 
abnormalities in her liver function panel with a total 
bilirubin of 19.7 mg/dl (normal < 1.5 mg/dl) and 
significant elevations in the alkaline phosphatase and 
gamma-glutamyltranspeptidase (824 IU/l and 454 IU/l 
respectively). Table 1 summarizes the patient’s blood 
test results upon presentation. 

A right upper quadrant ultrasound revealed a 
markedly dilated biliary system with a common bile 
duct (CBD) measuring 6.4 cm in diameter. A magnetic 
resonance imaging study of the abdomen confirmed 
dilation of the entire biliary tree with intrahepatic biliary 
cystic dilations and an enhancing soft tissue mass 
around the distal CBD concerning for an obstructing 
tumor. The pancreas and the pancreatic duct appeared 
normal (Figure 1). The patient underwent an endoscopic 
retrograde cholangiopancreatography (ERCP) with the 
goal of decompressing the biliary tree and continuing 
her medical workup.

The ERCP revealed an anomalous pancreaticobiliary 
junction (APBJ) with the bile duct joining the pancreatic 
duct approximately 1.5 cm upstream from the ampulla. 
The pancreatic duct appeared otherwise normal 
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Table 1. Laboratory Test Results 

Test Patient’s Results Normal Range

White blood cell count 7.8/l 3.8–10.6 × 109/l

White blood cell differential

   Polymorphonuclear  70% 44–77%

   Leukocytes 19% 13–44%

   Lymphocytes 11% 4–13%

   Monocytes - 0–2%

Hematocrit 30.5% 34.1–43%

Platelet count 279/l 156–369 × 109/l

Amylase 52 IU/l <90 IU/l

Lipase 224 IU/l <200 IU/l

ALT 229 IU/l <40 IU/l

AST 158 IU/l <40 IU/l

GGT 454 IU/l <65 IU/l

Alkaline phosphatase 824 IU/l 40–125 IU/l

Total bilirubin 19.7mg/dl 0.3 – 1.5 mg/dl

Direct bilirubin 13.3 mg/dl 0.1 – 0.4 mg/dl

ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT, gamma-glutamyltranspeptidase.

(continued on page 32)
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epithelial proliferation of the CBD, partial obstruction 
of the lower bile duct, and abnormal innervation of the 
bilary tree (9). With advances in diagnostic and imaging 
techniques such as ERCP and MRCP, a significant 
association between biliary cysts and an anomalous 
pancreaticobiliary junction (APBJ) has emerged. While 
APBJ is an independent disease entity with an increased 
risk of pancreatic and biliary cancers, the rationale 
behind this association is that a long common channel 
(>1.2 cm) in the setting of APBJ may allow reflux of 
pancreatic secretions into the biliary tree. This results 
in a change in the chemical composition of bile which 
may activate proteolytic enzymes, leading to epithelial 
damage, inflammation, and cyst formation (10). Our 
patient’s ERCP revealed the presence of an APBJ with 
the bile duct joining the pancreatic duct prior to entering 
the duodenal wall (type 1 PBM). An APBJ is however 
not enough to account for all cases of biliary cysts as 
it has been reported in only 60-90% of  patients (11). 
Other mechanisms are therefore likely to be playing 
a role in the pathogenesis behind cyst development.

Children usually present with a triad of jaundice, 
pain and an abdominal mass while adults may 
have vague abdominal symptoms suggestive of a 
biliary etiology. A large portion of patients undergo 
cholecystectomies before the diagnosis is established. 
Cysts are usually detected by imaging studies with 
MRCP being the gold standard (12). Our patient was 
informed of an abnormality in her bile ducts at the time 
of her cholecystectomy several years ago. She was 
completely asymptomatic and did not seek medical 
care until she developed painless jaundice. Multiple 
complications of bile duct cysts have been reported 
and include mechanical obstruction of the pancreatic 
duct, pancreatitis, cholangitis, cystolithiasis, portal 
hypertension with liver cirrhosis, cyst rupture leading to 
peritonitis, and the development of cholangiocarcinoma 
(12).

Choledochal cysts predispose patients to 
malignant neoplasms within the biliary system with 
cholangiocarcninoma being the most common tumor 
reported in up to 10%-30% of patients. Other types of 
cancers including gallbladder tumors and squamous cell 
carcinoma have also been reported (13). The cancer may 
arise from within the cyst wall or even in uninvolved 
parts of the remaining biliary tree. The risk of cancer 
increases with age and can be as high as 50% in patients 
older than 50 years. Type I and type IV cysts are more 

commonly associated with tumor development, and 
the risk remains present even after cyst excision (14). 
The exact process of carcinogenesis remains unclear. 
In the presence of an APBJ and pancreatic juice 
reflux into the biliary tree, inflammation may lead to 
proliferative processes, hyperplasia, metaplasia and 
dysplasia. Resected cysts show erosion of the mucosa, 
significant acute and chronic inflammation, fibrosis ,and 
disruption of elastic fibers in the cyst wall (15). These 
processes may result in DNA damage with subsequent 
mutations in oncogenes and tumor suppression genes 
eventually leading to cancer development (1). Several 
other molecular events have been postulated  including 
increased expression of Cox-2, increased telomerase 
activity and microsatellite instability (16). 

The gold standard for managing choledochal cysts 
is surgical excision due to the increased risk for cancer 
development. In the past, cystenterostomies were 
performed; however, these procedures were associated 
with higher morbidity and moreover did not eliminate the 
malignant potential. Surgical techniques vary depending 
on the type of cyst, area involved, and the presence or 
absence of malignancy. Patients with type I or IV cysts 
may benefit from excision of the extrahepatic biliary tree 
with a Roux-en-Y reconstruction hepaticojejunostomy, 
while patients with more extensive intrahepatic 
involvement may require partial liver resection or 
even transplantation. Intrapancreatic cyst involvement 
necessitates a concomitant pancreaticoduodenectomy. 

(continued from page 30) Table 2. Classification of Biliary Cysts

Type Description

1 Solitary extrahepatic cyst 

1A: cystic dilatation

1B: fusiform dilatation

1C: saccular dilatation

2 Extrahepatic biliary diverticulum

3 Dilation of the intraduodenal
portion of the biliary duct

4 4A: Intra and extrahepatic dilation

4B: Multiple extrahepatic cysts

5 Intrahepatic biliary cyst (Caroli’s disease)
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A detailed discussion of these surgical techniques is 
beyond the scope of this review but have been described 
recently by Lipsett et al (2). After surgical excision, a 
close surveillance protocol is indicated as the risk of 
malignancy is not completely eliminated. Our patient 
underwent a Whipple procedure with cyst excision 
and successful recovery with no evidence of tumor 
recurrence one year postoperatively.

ConClusion
In conclusion, we report a case of cholangiocarcinoma 
developing in a type IV choledochal cyst with 
pancreaticobiliary maljunction. Although rare, 
choledochal cysts have a serious malignant potential. 
Our patient may have benefited from cyst resection at 
the time for her cholecystectomy several years earlier 
prior to the development of the cholangiocarcinoma. 
A high clinical suspicion in patients presenting with 
vague abdominal symptoms and suggestive imaging 
results can lead to higher detection rates and potentially 
improved clinical outcomes.n
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