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Abstract 
Choledochal cysts (CC) are a congenital cystic dilation of the extrahepatic and/or intrahepatic bile 
ducts that approximately 80% of the patients are diagnosed in childhood. Despite the diversity of 
etiologies, the main elements of the predominantly types I and IV, which constitute the majority of all 
types, have become clearer. The clinical presentation varies from jaundice in young patients to non-
specific abdominal pain in older patients, but morbidity increases with complications such as 
angiocholitis, pancreatitis, perforation, hepatitis, liver failure and malignancy in late-diagnosed 
patients. MRCP is considered the gold standard diagnostic tool today, capable of accurately assessing 
biliary anatomy. The therapeutic approach has progressed over the years. It is based on the removal of 
the entire cyst and reconstruction of the remaining bile ducts up to drainage. 
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Introduction 
Choledochal cyst, also known as Cystic dilatation of the common bile duct (characterized by 
disproportionate dilatation of the biliary ductal system) [1]. It was first described by Vater and 
Ezler in 1723, Douglas published the first complete clinical description of the anomaly in a 
patient in 1853. He speculated about the congenital nature of this anomaly. In 1959, Alonso-
Lej et al. Published an extensive review of 94 cases in the literature and added two cases of 
their own [2]. They classified choledochal cysts into three types. In 1977, Todani et al. 
Further classified this anomaly into five types [3]. Subsequent subtypes based on 
cholangiographic findings have been described. 
It is estimated that the overall incidence is one in every 150,000 live births, with a female 
predominance of 4:1 [4]. They may manifest only in adulthood, but about 60% of cases are 
diagnosed in the first decade of life [5]. There are several etiological hypotheses, but the most 
accepted is Babbitt's theory, which attributes the formation of cysts to an anomaly at the 
junction of the pancreatic duct with the common bile duct, outside the Vater's ampulla, 
resulting in a long common duct, which allows the reflux of pancreatic secretion in to the 
biliary common duct. Patients with extensive dilatations of the biliary tract have a 
predisposition to biliary stasis, leading to recurrent cholangitis, calculus formation and, 
ultimately, secondary biliary cirrhosis and malgyn transformation [6]. The earliest reported 
choledochal cyst was detected in a fetus at 15 weeks' gestation, which may correspond to the 
timing of the formation of pancreatic enzymes [7]. Fetal development should be carefully 
monitored with serial ultrasonography after such a discovery. Most centers prefer to excise 
the cyst shortly after birth. A waiting period of a few weeks is necessary to stabilize the baby 
and allow for proper preoperative evaluation [8]. The active pancreatic enzymes provoke 
inflammation and weakness of the walls of the bile duct, leading to the formation of the 
cysts. Complete cyst excision is the best treatment strategy and involves complete resection 
of the cyst associated with bile duct reconstruction [9]. The management of choledochal cysts 
has evolved during the past several decades. Complete excision of the cyst and biliary bypass 
have become the treatment of choice [10]. From the first report, by Farello et al. [11]. In 1995, 
laparoscopic excision of cysts with Roux-en-Y and hepaticojejunal anastomosis 
reconstruction in children has gained worldwide attention [12].  
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Case report  
A 05-year-old female patient with history of recurrent 
cholangitis admitted for the first time for acute cholangitis 
evolving for three days with jaundice. The choledoccal cyst 
was diagnosed 7 months ago during an assessment for 
exploration of repeated cholangitis. on admission there is a 
clinical and biological cholestatic syndrome with jaundice 
and the total bilirubin level = 15mg/ml -- GGT=100UI/L --
PAL = 251.6UI/L. Abdominal ultrasonography showed: 
alithiasic curved gall bladder with oblong cystic formation 
in projection of the hepatic pedicle measuring 62mm x 
59mm x 49mm with echogenic content communicating with 
the bile ducts which are slightly dilated. A bili-MRI was 

performed and revealed a cystic dilatation of the bile duct 
without obstacle Todani type Ia associated with a Wirsung 
canal microlithiasis with dilatation of the cephalic portion of 
the head (Figure 1, 2, 3 et 4). 
The patient was operated on, after improvement of her 
clinical condition and resolution of jaundice and 
normalization of liver function tests. She underwent 
cholecystectomy with resection of the bile duct cyst with 
hepatic-jejunal anastomosis using the Roux on Y technique. 
She passed a smooth post operative period and was 
discharged onthe 6 th post-operative day She was followed 
on OPD for six months without any hepatico-biliary 
sympthoms. 

 

  
 

Fig 1, 2: Showing choledochal Cyst type Ia of Todani 
 

  
 

Fig 3, 4: Showing choledochal Cyst type Ia of Todani 
 

Discussion  
Congenital biliary dilatation constitutes a diagnostic and 
therapeutic challenge for pediatric surgeons, requiring a 
high level of suspicion and an an effective etiological 
investigation for accurate diagnosis and adequate treatment 
[5]. Approximately 80% of patients have developed 
symptoms in childhood [13] and the most frequent symptoms 

are abdominal pain in about 60% of cases, jaundice in 80% 
of cases, and vomiting in about 44% of cases [9]. Its etiology 
is not well defined, the most commonly accepted etiological 
theory is that of Babbitt DP 1969 [14] proposing that an 
abnormal junction between the biliopancreatic duct results 
in the formation of a common duct which causes reflux of 
pancreatic secretion into the biliary tract, causing increased 
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pressure and subsequent dilatation of the duct. Other authors 
have found this association in 96% of cases [15-18] Further 
congenital abnormalities have been reported to be associated 
with Choledochal cyst such as double common bile duct, 
hepatic fibrosis, sclerosing cholangitis, pancreatic cyst, ring 
pancreas and cardiac abnormalities [19-21]. In addition, it is 
recognised that primary restrictions of VBP may also 
contribute to the development of Choledochal cyst. The 
types of Choledochal cyst are determined according to the 
location, severity and duration of the restriction. Pre-
operative detection of these narrowings is important because 
treatment of Choledochal cyst without taking the narrowing 
into account can lead to recurrent episodes of cholangitis. 
This mechanism has been underestimated and is now 
thought to play a more important role in the 
pathophysiology of Choledochal cyst [22].  
  

 
 

Fig 5: Anatomy of biliary truct 
 

 
 

Fig 6: Todani Classification of Choledochal cysts: 
 

• Type I, II and III = Extrahepatic 
• Type IV = Extrahepatic + Intrahepatic 
• Type V = Intrahepatic 

 
Classification: Alonso-Lej first defined three types of 
biliary dilatations in 1959; this classification system has 
been widely accepted ever since. Todani has expanded this 
classification in 1977 and has subdivided the Choledochal 
cyst into five subgroups. Todani modified the classification 

to include anomalies of the pancreatic junction, and the 
resulting system became the final and most widely used 
method of classification [23]. According to the Todani 
classification, Choledochal cyst are classified as follows: 

 
Type IA Cystic dilatation of the extrahepatic bile ducts 
Type IB Extrahepatic distal focal - segmental biliary dilatation 
Type IC Extrahepatic fusiform biliary dilatation 
Type II Extrahepatic biliary diverticula 
Type III Intraduodenal portion of the common bile duct dilatation (Choledococel) 
Type VA Multiple cystic dilatation of the intrahepatic and extrahepatic bile duct 
Type IVB Multiple cystic dilatation of the only extrahepatic bile duct 
Type V Cystic dilatation of the intrahepatic bile ducts (Caroli's disease) 

Tableau 1: Todani of classification 
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The classic triad of jaundice, abdominal pain and a palpable 
mass occurs in only 20% of patients, mainly in the pediatric 
age group [4]. The clinical outcome of CC is the secondary 
development of cholangitis and ascending pancreatitis, 
which occur due to biliary stasis, formation of gallstones, 
development of secondary inflammation [24, 25]. Pancreatitis 
develops due to obstruction of the secondary pancreatic duct 
by gallstones and protein-rich secretions from the dysplastic 
epithelium [26, 27]. The cause of recurrent cholangitis in 
patients with intrahepatic disease (types IVA and V) is 
bacterial colonization caused by gallstones and obstruction 
due to intrahepatic biliary stasis. The clinical presentation in 
these patients may progress to portal hypertension and 
secondary biliary cirrhosis. Portal hypertension may develop 
without cirrhosis because of the mechanical pressure of the 
cyst on the portal vein [28, 29]. Unfortunately, 29-62% of 
pediatric patients with CC have been diagnosed with 
choledocholithiasis [30, 31]. Which means that it can be 
difficult to distinguish between the two situations (CC-
associated and non-CC-associated choledocholithiasis). 
Chedocholithiasis can also cause dilatation of VBP, which 
may be misdiagnosed as CC [32]. In 1-2% of cases, 
especially in infants, CC can present with rupture and 
biliary peritonitis requiring emergency biliary drainage [33, 

34]. It is not surprising to diagnose pancreatitis in patients 
with CC due to the association of the presence of APBDU 
[35, 36].  
At the present time, the survey begins with ultrasound, 
which is highly sensitive for the diagnosis of biliary tract 
diseases4. Prenatal diagnosis has been described, in some 
cases, as early as 15 weeks of gestation and has become 
increasingly common in our environment [1]. Non-invasive 
tests to define the anatomy of the biliary tree include 
computerized tomography « CT scan » (sensitivity and 
specificity approximately 90%), technetium-99 hepato-
biliary scintigraphy and magnetic resonance imaging 
(sensitivity 70-100% and specificity 90-100%). All of these 
methods can be used as a diagnostic approach, with 
magnetic resonance imaging being the gold standard [4, 5]. 
Scanning is not only necessary to demonstrate the continuity 
of the cyst with the biliary tree, but also to determine the 
relationship of the cyst with the surrounding structures and 
the presence of any associated malignancy. In order to 
adequately plan the operative strategy, CTscan 
cholangiography can be performed to identify the complete 
anatomy of the biliary tree, but unfortunately it is less 
sensitive to visualize the pancreatic duct which is 
responsible for the reflux of contrast into the bile ducts [37]. 
As it is well known now, the nephrohepatotoxicity of the 
contrast product and the exposure to ionized radiation are 
the restrictions on the use of the CT scanner in the pediatric 
population [38].  
In addition, MRCP is the preferred modality in the 
paediatric population because of the invasive nature and 
inherent risks of endoscopic ultrasound and ERCP, despite 
their ability to detect the common ductal abnormality [39]. 
MRCP has also been shown to be as effective as 
intraoperative cholangiography in planning surgical 
strategy. In particular, the lower cost and morbidity 
compared to other imaging/diagnostic modalities, as well as 
the reliability of detection of Choledochal cyst associated 
abnormalities such as cholangiocarcinoma and 
choledocholithiasis, are some of the favourable features of 
MRCP [39, 40]. ERCP should only be performed in situations 

where adequate diagnosis cannot be established by other 
less invasive tests, or where therapeutic performance 
(complications such as cholangitis or obstruction of 
gallstones [41, 42] and stabilization of patients with 
preparation for the next definitive surgical procedure) is 
necessary [43, 44].  
In spite of a plethora of diagnostic methods, the dg can be 
difficult to determine several differential diagnoses have 
been identified. There are many diseases including biliary 
atresia, infectious hepatitis, embryonal hepatic 
rhabdomyosarcoma, biliary lithiasis, pancreatitis, biliary 
hamartoma in the differential diagnosis of Choledochal cyst, 
especially biliary atresia that is one of the two causes of 
neonatal obstructive jaundice in neonatal period [19]. 
Differentiating cystic biliary atresia, a subtype of biliary 
atresia and has an entirely different treatment approach, 
from Choledochal cyst is particularly difficult. Therefore, 
prompt accurate diagnosis is critical [45]. 
Treatment of choledochal cysts is surgical, except for type 
V multiple intrahepatic cysts, which can benefit from 
medical management for variable periods of time [46]. The 
treatment time of antenatal diagnosed of CCs has been still a 
matter of debate. Some reports say that they can be operated 
within 2–6 weeks, even if they are asymptomatic, due to a 
potential complication risk of cysts, whereas, the others 
suggest that they can be followed-up for a time of period 
with US and regular monitoring of liver functions [47, 48]. 
In the past, surgical suction and external drainage were used 
extensively because the vast majority of patients were quite 
ill and a simple and quick procedure was practical. These 
methods of external drainage of the biliary tree failed 
largely because of many complications, including recurrent 
angiocholitis and biliary fistulas. Mortality was high. 
Percutaneous drainage surgery can now be performed prior 
to definitive surgery in cases of severe and acute disease. 
This procedure is safe and generally well tolerated; 
however, it is not necessary in most patients [49-52]. The 
treatment of choice is a surgical procedure and consists of a 
total resection of the cyst followed by reconstruction with a 
bilio-digestive anastomosis. Laparoscopic procedure of 
choledochal cysts was described in 1995 [53] and confirmed 
that it could be carried out in children as young as 3 months 
[11] and as small as 6 kg [54]. Regarding the laparoscopic 
approach, the important advantages consist of excellent 
visualization (view) and lower blood loss [55] as well as 
enhanced postoperative recovery, a reduced amount of 
surgical trauma, fewer postoperative pain, less trauma to the 
abdominal wall, shorter drainage time of the abdominal 
cavity, reduction of postoperative paralytic ileus time and 
shorter hospital stay. General complications and mortality 
rates are also lower compared with the series of patients 
managed by open surgery [56, 12]. 
Several groups have successfully performed laparoscopic-
assisted and laparoscopic total cyst excision with Roux-en-
Y hepatoenterostomy with complication rates comparable to 
those of the open procedure [57] Li et al. Performed 
laparoscopic cyst excision with laparoscopic-assisted Roux-
en-Y hepatoenterostomy in 35 children (33 cyst type, two 
fusiform) without conversion to the open procedure and 
with postoperative stays of 3-5 days [58-60]. The procedure is 
described in detail for both choledochal cyst and biliary 
atresia surgery by Martinez-Ferro et al. (2005). [61], Liuming 
et al. [55] and Liem et al. [56] also concluded that laparoscopic 
excision was as safe as open excision. 
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The surgical approach consists of the complete removal of 
the cyst associated with the reconstruction of the biliary tree 
through a bilioenteric anastomosis. Although 
hepaticojejunostomy has been considered the gold standard 
for many years, hepaticoduodenostomy has been gaining 
more and more adherents and has been preferred by many 
surgeons who claim shorter operative time, less chances of 
postoperative adhesions, shorter hospitalization time, lower 
incidence of anastomotic fistulas, and also greater ease of 
endoscopic dilatation in case of anastomosis stenosis [6]. 
Total excision of the cyst in types I, II, and IV followed by 
reconstruction of the biliary tree with hepaticojejunostomy 
in a Roux-en-Y approach has been commonly established as 
the procedure of choice in treating choledochal cysts and 
has been found to be greater to hepaticoduodenostomy. This 
method consists of excising distal CBD As a result, it blocks 
the reflux of pancreatic enzymes into the bile ducts, thereby 
reducing the incidence of biliary tract carcinomas [52].  
Biliary surgery can be performed with a Roux Y-hep 
jejunostomy as high as possible, near the hilum of the liver. 
Some authors, including Raffensperger and Shamberger, 
have interposed an inverted segment of the jejunum to 
prevent reflux. This idea has not been universally accepted 
[62, 63]. No stent is systematically necessary. 
For choledochal cysts type II a simple excision of the 
diverticulum with ductoplasty for surgical repair of VBP is 
all that is needed. Laparoscopic excision has been 
performed successfully in this relatively infrequent disease 
[64, 65].  
In choledochal cysts type III bile duct cysts, the general 
approach is a lateral duodenotomy with bile duct 
disobstruction to drain the bile duct and pancreatic duct 
directly into the duodenum. Both ducts must be carefully 
examined to determine if ductoplasty is required [66].  
In patients with choledochal cysts type IV with intrahepatic 
cysts, each case is evaluated separately, and the criterion of 
adequate bile drainage is assessed. Excision of dilated 
extrahepatic bile ducts to the hepatic porta, with 
hepcojejunostomy at the hilum, may permit good bile 
drainage and satisfactory decompression of intrahepatic 
cysts. If intrahepatic cysts are located in a small area of the 
liver, partial hepatectomy may be indicated [67 68].  
In the case of choledochal cysts type V, patients with 
localized disease may benefit from a liver lobectomy. If the 
illness is widespread, implicating both lobes of the liver, 
treatment is palliative and a liver transplant can be 
recommended [69]. Another controversial issue regarding 
treatment concerns the drainage of the abdominal cavity. 
Recent studies have demonstrated some aspects of drainage, 
such as severe infections and narrowing of the common 
hepatic duct [70]. 
Our patient was treated first for acute cholangitis and 
readmited for the treatment of the choledochal cyst by 
resection of the cyst followed by hepaticojejunostomie Roux 
en Y (Figure 6). She passed a smooth post-operative period. 
She was discharged on the seventh post-operative day. She 
was seen in OPD three months later without any biliary & 
hepatic sympthomatology. 
 

 
 

Fig 7: Hepatico-jejunostomy in a Roux-en-Y procedure 
 
Post-operatively, patients must be monitored every 6 
months for 3 years, then every year. At the first follow-up, 
all patients should be evaluated with a complete blood 
count, liver tests and abdominal ultrasound examination, but 
thereafter only symptomatic patients are examined. Long-
term follow-up may include consultations, telephone 
conversations, and mail surveys in order to avoid the 
occurrence of complications occurring after hepatico- 
jejuostomy on Roux Y such as biliary leak, cholangitis, 
anastomotic stenosis, surgical re-intervention and 
postoperative small bowel obstruction [71]. 
 
Conclusion  
Choledochal cyst is a rare condition for which surgery is 
well accepted (complete excision). However, the surgical 
technique for reconstruction of biliary ducts is not yet well 
defined. Up to now, observations show a slight advantage 
for Hepatico jejunal anastomosis in Roux en Y. On the other 
hand, since there are no prospective randomized clinical 
studies available, the choice of biliary tract reconstruction 
technique will be decided by the decision and experience of 
the surgeon treating the patient. All patients should be 
monitored for an extended period of time, regardless of the 
surgical technique performed. 
 

 
 

Fig 8 & 9: Showing the surgical specimen including large 
choledochalcyst gallbladder and cystic duct 
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Fig 10: Showing accomplishment of a hepatico-jejunal 
anastomosis in Roux on Y 
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