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 Choledochal cysts (CC) is a rare congenital anomalies of biliary tract, 

characterized by dilatation of biliary duct. CC is commonly seen in 

Asian population and primarily seen in children. Early resecttion of 

choledochal cyst will reduce the risk of cholangiocarcinoma. We report a 

11-year-old Javanese girl, already diagnosed with choledochal cyst 

todani classification type IVa from US examination and MRCP 

examination since she was 7 years old. She had history of jaundice since 

birth. She had drainage procedure, but the cyst was unresected. Patient 

failed to show up routine follow up, and came back to Hospital when she 

was 11 years old due to blood production from external drainage. MRCP 

examination result was solid mass malignant characteristic on common 

hepatic duct until distal common bile duct suspected 

cholangiocarcinoma. The association between choledochal cyst and 

cholangiocarcinoma is well established and when undetected or treated 

inappropriately, tumour can arise from both cysts and undilated parts of 

the biliary tree. Type IV choledochal cysts, have the highest risk of 

malignancy. Cholangiocarcinoma is most frequently seen in type I and 

IV CC, despite extremely rare in the pediatric population. Follow up 

with imaging modality such as ultrasound (US) abdominal examination 

and MRCP examination will allow early detection in any complication 

that may occur in choledocal cyst cases. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Choledochal cysts (CC) are a relatively rare biliary tract disorder with a high mortality rate due to their late 

diagnosis. They are defined as congenital anomalies of the biliary tract, and their etiology is uncertain, 

characterized by a varying degree of cystic dilatation in various segments of the biliary tract, with 

extrahepatic or intrahepatic divisions [1]. CC can be diagnosed in patients of all ages but is primarily seen 

in children. CC is particularly observed in Asian populations [2]. The diagnosis of CC relies on the 

exclusion of other conditions (e.g. tumor, gallstone, inflammation) as a cause of biliary duct dilatation [3]. 
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CC can be associated with severe complications such as cholangitis, perforation, liver failure, and 

malignancy [2]. 

 

Choledochal cysts (CC) and cholangiocarcinoma are strongly related, and if they are undetected or treated 

inappropriately, tumors can arise from cysts or undilated parts of the biliary tree. The highest risk of 

malignancy is choledochal cyst type I and type IV [2- 4]. The pathogenesis is still unknown, but the reflux 

of pancreatic enzymes into the biliary tree with an increased concentration of intraductal bile acids—that 

causes biliary stasis—combined with the mutagenicity of biliary acids due to biliary stasis will contribute to 

the formation of malignant cells in patients with choledochal cyst [1- 5]. The risk of cholangiocarcinoma 

remains high despite internal drainage procedures having been performed or the cysts having been partially 

resected or left unresected [6]. Cholangiocarcinoma is a very heterogeneous disease. Cholangiocarcinoma 

has many kinds of classification systems based on different aspects. In general, the classification is based on 

the anatomical location and growth pattern. Cholangiocarcinoma includes all bile duct cancers (intrahepatic, 

perihilar, and distal extrahepatic) [7]. 

 

The main function of imaging is to determine the resectability of cholangiocarcinoma. A combination of 

visceral angiography, conventional cholangiography, and computed tomography (CT) has been performed 

for staging. Although, all of the information can be obtained from a comprehensive magnetic resonance 

(MR) protocol combining magnetic resonance angiography (MRA) and magnetic resonance 

cholangiopancreatography (MRCP). We can get information on liver and biliary anatomy, the local extent 

of the tumor, the extent of duct involvement by the tumor, degree of vascular involvement, presence of 

lymph node enlargement, liver metastases, and adjacent organ invasion [8], [9]. 

 

2. Case presentation 

We present a case of an 11-year-old Javanese woman diagnosed with choledochal cysts with a Todani 

classification of type IVA in 2018 (when she was 7 years old). However, in a follow-up in 2022, she was 

diagnosed with cholangiocarcinoma. Her parents is low education people with unstable economic status 

(low income). 

 

The patient was born by SC with prolonged labor and PROM at 40 weeks of gestation, with a birth weight 

of 2,900 grams. She had a history of jaundice, right upper quadrant pain, nausea & vomiting since she was 5 

years old. She came to the hospital in 2018 and had a US examination and MRCP (Figure 1) 
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Figure 1. MRCP in 2018 (Choledochal cyst with a Todani classification of type IVA) 

 

According to the result of the abdominal MRI and MRCP in January 2018 (Figure 1), there is a dilatation of 

all biliary tracts with the diameter of the left intrahepatic biliary duct at ± 2.1 cm, the right intrahepatic 

biliary duct at 1.6 cm, the common hepatic duct at ± 2.5 cm, the common bile duct at ± 8.3 cm, the cysticus 

duct at ± 2.8 cm, and the dilatation of the gallbladder craniocaudal has a length of ± 9.9 cm, without 

dilatation of the pancreatic duct. The dilatation pushes the right kidney posteriorly and pushes the pancreas 

anterolaterally. The craniocaudal length of the liver is ± 12.7 cm. 

 

The patient underwent cholecystostomy surgery back in 2018 and has been on external drainage until now. 

The patient’s bile production is normal at ± 500 cc/24 hours (dark-green color). The patient always comes 

to change the external drainage tube regularly every 2 weeks and she was scheduled for an operation. The 

planned operation was cyst excision + Roux-en-Y k/p bypass, but was still waiting for the operation queue. 

Besides that, the patient can not have cyst excision procedure because her body weight is below normal. So, 

she must increase her body weight. 

 

The patient underwent a cholangiography procedure on July 2019 for an evaluation after the operation 

procedure. She didn’t have any complaints at that time. The result of the cholangiography is a dilatation of 

the choledochal duct, cysticus duct, common hepatic duct, bilateral hepatic duct dt choledochal cyst with a 

Todani classification of IVA (patent) (Figure 2). 
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Figure 2. Choledochal cyst with a Todani classification of IVA (Cholangiography) 

 

The patient underwent MRCP on October 8, 2020, for an evaluation (Figure 3). The result shows that there 

is a dilatation of the right and left intrahepatic biliary duct and common hepatic duct. There is an intra-

gallbladder balloon catheter. 

 

 
Figure 3. MRCP in 2020 

 

The patient then was lost to follow-up and came back to the hospital on March 2022 due to blood 

production from the external drainage. An abdominal ultrasound was performed for evaluation. The result 

indicates that there is a thickening wall of the gallbladder of ± 0.46 cm suspected of cholecystitis (Figure 4). 

There was also multiple intra and extrahepatic duct dilatation and iso-hypoechoic lesion around the balloon 

catheter suspected blood clot (Figure 5). 
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Figure 4. A thickening wall of the gallbladder (US examination) 

 

 
Figure 5. Multiple intra/extrahepatic duct dilatation (US examination) 

 

The patient is scheduled for an MRCP and MRI examination on May 2022. The patient’s MRCP result 

suggests a suspicion of cholangiocarcinoma (Figure 6). 
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Figure 6. A solid mass on the distal CHD suspected of cholangiocarcinoma 

 

The result of the MRCP and MRI examination on May 2022 indicates that the common hepatic duct is 

dilated with a diameter of ± 37 mm. There is a solid mass with lobulated border and partial ill-defined 

margin, slightly hypointense T1WI and isointense T2WI, restricted DWI, enhanced after contrast addition, 

on the distal part of the common hepatic duct (CHD) extended to the common bile duct (CBD).  

 

The size of the mass is ± 5 cm x 3.5 cm x 4.6 cm. Some of the masses have ill-defined margins with the 

head of the pancreas and the small intestine around it, giving the impression of infiltrating portal vein. 

There is dilatation of the common bile duct (CBD) with a diameter ± 24 mm and the dilatation of cysticus 

duct with a diameter ± 13 mm. This study concludes that there are solid mass malignant characteristics on 

the common hepatic duct until the distal common bile duct that caused biliary duct dilatation on the 

proximal side, suspected of cholangiocarcinoma, with the impression of portal vein infiltration (Figure 7). 

There is a drain catheter with the distal tip on the CBD (Figure 8). 

 

 
Figure 7. Solid mass malignant characteristics on the CHD until the distal CBD 
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Figure 8. Drain catheter with the distal tip on CBD 

 

The laboratory finding on June 2022 showed that the CEA level increased to about 39.17 ng/mL and CA 

19-9 increased to about 39.17 U/mL. The hemoglobin was normal (13.4 g/dL), but leukocyte increased to 

15.29 x 103/mm3 with increased thrombocyte at 665 x 103/mm3. The total, direct, and indirect bilirubin 

were still normal at about 0.55 mg/dL, 0.24 mg/dL, 0.31 mg/dL, respectively. 

 

Now, the patient complained of decreased body weight, jaundice, abdominal pain, night sweats, malaise, 

and the area around the cholecystostomy is hypergranulated, which bleeds easily. In the patient’s abdomen, 

there is still external drainage of cholecystostomy. The external drainage tube is regularly changed every 2 

weeks. The course of the patient’s disease can be summarized as follows (Figure 9): 

 

 
Figure 9. A summary of the patient’s disease 

 

3. Discussion 

Choledochal cysts (CC) are defined as rare congenital anomalies of the biliary tract characterized by a 

varying degree of cystic dilatation in various segments of the biliary tract, with extrahepatic or intrahepatic 

divisions. CCs are primarily seen in children, particularly in Asian populations. The most common 

symptoms of choledochal cysts are abdominal pain, nausea, vomiting, and jaundice. Jaundice is reportedly 

the main presenting symptom in infants [10]. In our case, the patient had a history of jaundice, right upper 

quadrant pain, nausea, and vomiting since she was 5 years old, and the patient presented with jaundice since 

birth. 

 

Once a preliminary diagnosis is made using ultrasound (US) scanning, other supportive studies may be 

ordered, including abdominal computed tomography (CT) scans, magnetic resonance imaging (MRI) 

studies, or MRCP examinations. Ultrasound has been the imaging modality of choice in children. The 

patient in our study has undergone a US examination when she was 7 years old and was diagnosed with 

choledochal cyst with a Todani classification of type IVa. Type IVa CC refers to extrahepatic biliary 

dilatation with at least one intrahepatic cystic dilatation [12]. 
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Extrahepatic bile duct cysts were first classified by Alenso-Lej et al. in 1959 and were revised by Todani et 

al., who proposed a system of classification of these cysts into five discrete types (Table 1). The more 

common type I and type IVA cysts are associated with an abnormal pancreaticobiliary duct junction, as well 

as the mixing of pancreatic and biliary juice, leading to mucosal breakdown and dilatation [11]. Type IV 

CC are the second most common CC representing 15–20% of all reported CC. Type I CC are the most 

commonly encountered CC (80–90% of all CC) [23]. 

 

Table 1. The Classification of Choledochal Cysts [13] 

Type I The most common variety (80%–90%), involving saccular or fusiform 

dilatation of a portion or the entire common bile duct (CBD) with normal 

intrahepatic ducts 

Type II Present as an isolated diverticulum protruding from the CBD 

Type III (or choledochocele): arise from dilatation of the duodenal portion of the CBD 

or where the pancreatic duct meets 

Type IVa Characterized by multiple dilatations of the intra‐ and extrahepatic biliary 

tree 

Type IVb Multiple dilatations involving only the extrahepatic bile ducts 

Type V Cystic dilatation of intrahepatic biliary ducts without extrahepatic duct 

disease. Multiple saccular or cystic dilations of the intrahepatic ducts are 

also known as Caroli's disease 

 

Drainage techniques retained the wall of the cyst with its abnormal mucosa. Poor drainage leading to stasis 

and persistent cyst inflammation results in stricture formation, biliary lithiasis, and an increased risk of 

malignant evolution within the cyst wall. Our patient underwent cholecystostomy surgery with external 

drainage in 2018 until now. The treatment of choledochal cysts involves complete surgical excision of the 

cyst mucosa, with a Roux-en-Y choledochojejunostomy proximal to the most distal lesion [14]. The patient 

in this study was still waiting for the scheduled operation. Besides that, the patient can not have cyst 

excision procedure because her body weight is below normal. The operation is cyst excision + Roux-en-Y 

k/p bypass. Although a drainage procedure has been performed, if the choledochal cyst has been partially 

resected or unresected, it will increase the risk of cholangiocarcinoma [15]. 

 

Cholangiocarcinoma (CCA) is the most common biliary malignancy. Even though the incidence is rare, it is 

a highly fatal neoplasm. The incidence of CCA is relatively high in low-income countries and highest in 

Asian ethnic groups. The literature indicates that the disease is typically more common among women. It is 

similar to our case, which develops in women and in Asian ethnic groups. 

 

The incidence of CCA that can be found in patient with primary choledochal cyst is 9.9%.20 The diagnosis 

of CCA is uncommon in patients below 40 years old [16], [17]. However, in our case, we found that 

cholangiocarcinoma can appear in a pediatric patient (our patient is 11 years old). This can happen because 

our patient has a risk factor for cholangiocarcinoma. 

 

Our case shows that the choledochal cyst was diagnosed back in 2018 when the patient was 7 years old. The 

patient underwent insertion of a drain for biliary drainage to reduce her jaundice. The patient was scheduled 

for an operation, but she was still waiting for the queue and her body weight is below normal weight. Her 
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parent is low education people with unstable economic status (low income). In many literature show that 

low education level is associated with increased risk factor of CCA [25]. Disadvantageous socioeconomic 

factors such as low income or unstable economic status will increased mortality of CCA [26]. 

 

If no surgical intervention is performed, it will increase the risk of CCA in CC as high as 20-30% in early 

adulthood [20]. This report intends to document these examples and highlight the importance of early 

diagnosis and treatment. We difficult to found the incidence rate of CCA following CC especially in 

Indonesia, due to limitation of reporting case. 

 

CCA have anatomical site of origin subtype, the subtype is intrahepatic (iCCA), perihilar (pCCA), and 

distal (dCCA). For each subtype has a different prognosis, different management approaches, different 

incidence, and different biological process [21]. 

 

The common risk factors for cholangiocarcinoma are bile stasis and chronic inflammation of the biliary 

epithelium. One of the many risk factors for cholangiocarcinoma is biliary tract disorders, such as bile duct 

cysts. Bile duct cysts or choledochal cysts (CC) are rare congenital disorders. Choledochal cysts are 

developed from an abnormal pancreatico-biliary junction. Ductal dilatation results from pancreatic enzymes 

which reflux into the biliary system with increased intraductal pressure and inflammation. The reflux of 

pancreatic enzymes and increased concentration of intraductal bile acids lead to bile statis that contributes 

to the formation of malignant cells in patients with bile duct cysts [13- 18]. Increasing of biliary amylase is 

associated with increasing expression of inducible nitric oxide synthase (iNOS) which is have a significant 

role of mucosa hyperplasia and carcinogenesis [27]. CC with CCA is relatively rare, the incidence rate 

approximately 0.7-6% in the world [22]. Our case is among the rare examples of choledochal cysts with 

cholangiocarcinoma in pediatric patients. 

 

The laboratory finding on June 2022 showed that the CEA level increased to about 39.17 ng/mL and CA 

19-9 increased to about 39.17 U/mL. Although tumor biomarkers for diagnose CCA have a limited value 

[24]. 

 

To make diagnose of CCA is difficult because of the anatomic location, silent clinical manifestation, and 

paucicellular nature. Pathological anatomy examination or histology-sitology examination, which is the best 

examination to know type of the lesion, is often being inaccessible, because of difficult to reach the location 

of the lesion. So that CCA is difficult to accurately diagnose [19]. Multiple information from 

multidisciplinary approach is need to diagnose CCA, which is clinical information, laboratory finding, and 

radiographic analyses [16]. 

 

The association between bile duct cysts and CCA is well established and, when they are undetected or 

treated inappropriately, tumors can arise from both cysts and undilated parts of the biliary tree. Type I CC, 

along with type IV cysts, has the highest risk of malignancy. Carcinogenesis is occurs with multiple process 

with K-ras and p53 mutations in early epithelial hyperplasia or metaplasia, followed by DPC-4 gene 

inactivation, which is frequently seen in type I and IV CC [1]. DPC-4 (Smad-4) is a tumor suppressor gene 

in pancreatic and bile duct adenocarcinoma [28]. However, CC along with CCA is extremely rare in the 

pediatric population. MRI plus MRCP is the preferred imaging modality that can assess tumor with an 

accuracy of up to 95%. 

 

4. Conclusion 

Choledochal cysts (CC) are rare congenital anomalies of the biliary tract, with classic symptoms of jaundice 
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in infant patients. Preliminary diagnosis is made using ultrasound (US) scanning in pediatric patients. 

Patients with types I and IV choledochal cyst have an increased risk of malignancy such as 

cholangiocarcinoma. Poor drainage leading to stasis and persistent cyst inflammation will increase the risk 

of malignant evolution within the cyst walls. Although a drainage procedure has been performed, if the 

choledochal cyst has been unresected, the risk of cholangiocarcinoma remains high. Early treatment of 

choledochal cysts will reduce the risk of cholangiocarcinoma. Follow-up procedures using ultrasound (US) 

scanning, abdominal computed tomography (CT) scans, magnetic resonance imaging (MRI) studies, or 

MRCP examinations will help in the early detection of any complications that may occur in choledochal 

cyst cases. Especially in case to detect cholangiocarcinoma, which is pathological anatomy examination is 

often being inaccessible, so that MRI plus MRCP is the preferred imaging modality with an accuracy of up 

to 95%. 
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