



Clinical Manifestations of Choledochal Cysts: Two Case StudiesCase report










Abstract
Choledochal cysts are congenital or acquired anomalies affecting the biliary system, characterized by dilation of the bile ducts. While the common bile duct (choledochus) is typically involved, both intrahepatic and extrahepatic bile ducts may also be affected.
The clinical presentation is often non-specific. Although the classical triad of abdominal pain, jaundice, and a palpable mass is well-known, it is observed in only about 10% of cases. Therefore, imaging studies are essential for accurate diagnosis and classification.
For adults with type I choledochal cysts, the treatment of choice is complete cyst excision followed by a Roux-en-Y hepaticojejunostomy. This surgical approach offers several advantages, including a reduced risk of anastomotic strictures, stone formation, cholangitis, and the development of malignancy within the cyst.
We report two adult female patients who were diagnosed using MRCP and subsequently underwent open Roux-en-Y hepaticojejunostomy.
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Introduction
“Choledochal cysts are congenital anomalies of the bile ducts, characterized by abnormal and disproportionate cystic dilation of the biliary tract. The incidence varies geographically, ranging from 1 in 13,000 live births in Japan to approximately 1 in 200,000 in Western countries. Over 60% of cases are
diagnosed within the first year of life, while about 20% present in adulthood. The condition has a higher prevalence in females, with a female-to-male ratio of 4:1”. [1,2,3]
“The clinical presentation in adults is often non-specific. While the classical triad of jaundice, abdominal pain, and a palpable abdominal mass is well recognized, it is observed in a majority of adult cases”. [2,4]
“Diagnosis is primarily based on imaging studies. Commonly used modalities include ultrasonography, computed tomography (CT), magnetic resonance cholangiopancreatography (MRCP), endoscopic
retrograde cholangiopancreatography (ERCP), and endoscopic ultrasound”. [1,2]
The standard treatment involves complete cyst excision followed by a Roux-en-Y
hepaticojejunostomy. This surgical approach aims to restore normal bile drainage and minimize
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complications such as cholangitis, stone formation, anastomotic strictures, and the risk of malignant transformation. [5,6,7]
Case presentation
Case I A 25-year-old female was admitted to our center with complaints of abdominal pain and vomiting for three days. The pain was located in the epigastric region, colicky in nature, and continuous. It was associated with multiple episodes of non-bilious vomiting.
On physical examination, the patient was afebrile and non-icteric. A palpable lump was noted in the right hypochondrium. Laboratory investigations were within normal limits, and liver function tests did not show evidence of jaundice.
Magnetic Resonance Cholangiopancreatography (MRCP) revealed a Type I choledochal cyst measuring approximately 8 × 4 cm. There were no stones within the cyst or the gallbladder. The intrahepatic biliary radicles and pancreatic duct appeared normal, and the cyst was located completely above the duodenum (supra-duodenal). Based on imaging and clinical evaluation, a diagnosis of Type I choledochal cyst was confirmed.
Under general anesthesia, the patient underwent surgery through a standard Kocher’s incision with a slight extension into the epigastric region. Intraoperatively, a choledochal cyst of approximately 8 × 4 cm was identified. The cyst was transected proximally below the hepatic hilum, with a bulldog clamp applied to the proximal stump. The distal portion of the cyst was carefully dissected and transected posterior to the duodenum. Complete excision of the cyst, along with cholecystectomy, was performed.
Biliary reconstruction was achieved via a Roux-en-Y hepaticojejunostomy. A meticulous two-layer anastomosis was performed between the hepatic duct and the jejunum, with no evidence of bile leakage. The liver and pancreas appeared grossly normal.
The excised cyst was sent for histopathological examination. On gross inspection, no stones were found within the cyst, and microscopic analysis revealed no evidence of malignancy.
The postoperative course was uneventful. The patient was discharged on the 10th postoperative day. During one year of follow-up in the outpatient clinic, the patient remained asymptomatic, with no signs of stricture formation, jaundice, or malignancy. (Fig 1-10)
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Fig-1 MRCP showing choledochal cyst with normal GB and intrahepatic biliary radicals

Fig-2 MRCP showing choledochal cyst with normal GB and intrahepatic biliary radicals






Fig-3 Intraoperative photograph showing choledochal cyst measuring 8x4 cmFig-4 Intraoperative photograph showing
Normal gall bladder with choledochal cyst
Fig-6 Intraoperative photograph showing application
of clamps proximal to choledochal cyst


Fig-5 Intraoperative photograph showing dissection of gall bladder and choledochal cyst



Fig-7 Intraoperative photograph showing jejunostomy

Fig-8 Intraoperative photograph showing roux-en-Y hepaticojejunostomy



 


Fig-9 Gross specimen of choledochal cyst measuring 8x4 cm and Gall bladder

Fig-10 After cutting the specimen, no stones inside the choledochal cyst and gall bladder



Case II
A 15-year-old girl was admitted to our center on 10/12/2017 with complaints of recurrent episodes of epigastric pain accompanied by vomiting for the past three months. On physical examination, she was non-icteric, and no significant abnormalities were found. Laboratory investigations were within normal
limits.
Ultrasound imaging revealed cystic dilatation of the extrahepatic common bile duct with a normal gallbladder. Further evaluation with Magnetic Resonance Cholangiopancreatography (MRCP) confirmed
a Type I choledochal cyst measuring approximately 10 × 4 cm. No stones were noted in the gallbladder or within the cyst. Based on Todani’s classification, a diagnosis of Type I choledochal cyst anomaly was established.
The patient underwent open surgery under general anesthesia via a right subcostal incision.
Dissection began at the gallbladder and extended along the extrahepatic bile duct. The distal end of the cyst, where it opened into the duodenum, was carefully isolated, clamped, transected, and transfixed. Following this, the posterior wall of the cyst was meticulously dissected away from the portal vein.
Dissection continued proximally up to the hepatic hilum. To achieve a wide and secure anastomosis, the dissection was extended further until the left hepatic duct was clearly visualized. The choledochal cyst was completely excised, and a Roux-en-Y hepaticojejunostomy was performed for biliary
reconstruction.
An intra-abdominal drain was placed in the Morrison's pouch and removed on the 7th postoperative day. The patient had an uneventful recovery and was discharged on the 10th postoperative day. She was followed up regularly for five years, during which she remained healthy with no evidence of biliary
stricture, pancreatitis, or other complications.
























Fig-11 MRCP showing choledochal cyst with normal GB and intrahepatic biliary radicals

Fig-12 MRCP showing choledochal cyst with normal GB and intrahepatic biliary radicals















Fig-13 Intraoperative photograph showing a choledochal cyst of size 10x 4 cm

Fig-14 Intraoperative photograph showing a choledochal cyst















Fig-15 Intraoperative photograph showing dissection of gall bladder and choledochal cyst

Fig-16 Intraoperative photograph showing bulldog’s clamp applied proximal hepatic duct



 


Fig-17 Intraoperative photograph showing Roux-en-Y hepaticojejunostomy

Fig-18	Gross	specimen	of	choledochal	cyst measuring 10x4 cm and Gall bladder


Discussion
Classification of Choledochal Cysts
The first imaging-based classification system for choledochal cysts was proposed by Alonso-Lej et al. in 1959, and was later expanded by Todani et al. in 1977. The Todani classification, which is widely used today, categorizes choledochal cysts into five main types: [1,2,3]

1. Type I – Most common (50–80%)
Involves cystic or fusiform dilatation of the extrahepatic bile duct. It is further subdivided into:
· Type IA – Cystic dilatation of the entire extrahepatic bile duct
· Type IB – Segmental, focal dilatation of the extrahepatic bile duct
· Type IC – Fusiform dilatation of the entire extrahepatic bile duct
2. Type II – Diverticulum Type (≈2%)
Represents a true diverticulum protruding from the common bile duct.
3. Type III – Choledochocele (1.4–4.5%)
Cystic dilatation of the distal common bile duct located within the duodenal wall (intraductal).
4. Type IV – Multiple Cysts (15–35%)
· Type IVA – Multiple cysts involving both intrahepatic and extrahepatic bile ducts
· Type IVB – Multiple cysts involving only the extrahepatic bile ducts
5. Type V – Caroli’s Disease (≈20%)
Involves single or multiple cystic dilatations of the intrahepatic bile ducts. It may be associated with congenital hepatic fibrosis and other ductal plate malformations. [1,2,3,4,5]

Etio-pathophysiology
Several theories have been proposed to explain the development of choledochal cysts:

1. Long Common Channel Theory (Babbitt’s Theory)
This is the most widely accepted theory. It suggests that an anomalous pancreaticobiliary ductal union (APBDU) forms a long common channel, where the junction of the pancreatic duct and bile duct occurs away from the duodenum. This allows pancreatic enzymes to reflux into the bile duct, leading to chronic inflammation, weakening of the duct wall, ectasia, and eventual cyst formation. [1,2,3]





2. Distal Bile Duct Obstruction Theory
Proposes that mechanical or congenital obstruction at the distal bile duct leads to proximal dilation and cyst formation. [4,5,6]
3. Sphincter of Oddi Dysfunction
Abnormal motility or spasm of the sphincter of Oddi has been implicated in some cases, contributing to biliary stasis and cystic dilation. [7,8]
4. Neuromuscular Abnormalities (Kusunoki et al.)
Studies have shown reduced or absent ganglion cells in the narrowed portion of the common bile duct, leading to functional obstruction, similar to the pathophysiology seen in achalasia or Hirschsprung’s disease. [1,2,33]
5. Genetic and Familial Associations
Though rare, familial cases and associations with other congenital anomalies have been reported. [8,9,10]

Management of Choledochal Cysts
The mainstay of treatment is surgical excision, aimed at preventing complications such as cholangitis, pancreatitis, stricture formation, and malignant transformation. Surgical approaches include:
1. Open Surgery
· The traditional method involves complete excision of the cyst and affected portion of the bile duct.
· Biliary reconstruction is then performed via Roux-en-Y hepaticojejunostomy, which connects the hepatic duct to a limb of the jejunum in a Y-shaped configuration. This helps ensure smooth bile drainage while minimizing bile reflux and long-term complications. [1,2,3,10]
2. Laparoscopic Surgery
· First successfully performed in 1995, laparoscopic cyst excision with hepaticojejunostomy has become increasingly popular.
· Advantages: Less postoperative pain, smaller scars, shorter hospital stays, and faster recovery. [2,3,4]
3. Robotic Surgery
· An emerging technique offering enhanced precision through 3D imaging, tremor filtration, and articulated instruments.
· Advantages over traditional laparoscopy include better visualization and dexterity.
· In 2006, Woo et al. reported the first robotic-assisted choledochal cyst excision in a 5-year-old patient.
· In 2015, Kim et al. published the largest series to date, describing 36 pediatric cases treated successfully with robotic surgery. [5,6,7,11]

Conclusion
Choledochal cysts are rare congenital anomalies characterized by cystic dilatation of the intrahepatic and/or extrahepatic bile ducts. Diagnosis is primarily achieved through imaging techniques such as
ultrasound, computed tomography (CT), and magnetic resonance cholangiopancreatography (MRCP).
Among these, MRCP is considered the gold standard due to its non-invasive nature and its ability to clearly visualize the biliary tree and pancreas, aiding in the diagnosis of choledochal cysts and any
associated anomalies. In adults, clinical presentation may include the classical triad of abdominal pain, jaundice, and a palpable right upper quadrant mass, although this is not seen in all cases.

The mainstay of treatment is surgical excision of the cyst, followed by Roux-en-Y hepaticojejunostomy
for biliary reconstruction. This procedure significantly reduces the risk of long-term complications such as anastomotic strictures, stone formation, cholangitis, and malignant transformation within the cyst.
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