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IntroductionCholedochal cyst (CC) is a congenital cystic dilatation ofbiliary tract which was first described by Vater and Ezler in1723 [1]. CC is a rare entity with an incidence of 1 in 100,000-150,000 live births in the West [2] and one in 1,000 live

Abstract
Aim: To study the clinical and management aspects of pediatric choledochal cysts (CC).
Methods: This is a retrospective study conducted in the department of pediatric surgery at our centre

comprising 28 children with choledochal cysts treated surgically from March 2009 to January
2020. We had reviewed the data of patients of CC attending the follow up clinic and
documented the information like demographic data, age of presentation, gender, clinical
presentation, preoperative diagnosis (type of CC), intraoperative findings, type of surgery
done, preoperative and postoperative bilirubin levels, complications and duration of follow
up. Study includes all children up to 15years of age with CC who were diagnosed and
managed at our hospital. We had excluded all children with CC operated elsewhere but are
being followed at our hospital.

Results: Our study comprises 28 children with CC with an average age 6.73 years (ranging from 1
month to 15 years), majority (42.8%) were below 4 years of age. Among clinical features,
abdominal pain was most common [85.7% (n=24)] followed by jaundice (n=16), clay colored
stool (n=11), lump (n=12) and the classic triad (pain, jaundice and lump) was seen only 6
(21.4%) children. 14.2% (n=4) children presented with pancreatitis. Three children were
diagnosed antenatally. Cyst excision with Roux-en-y Hepatico-jejunostomy (RYHJ) was
performed in 82.1%, (n=23) and cyst excision with Hepatico duodenostomy (HD) was done
in 5 (17.8%) children. Mean operative time for HD was 2 hours 17 minutes where as for
RYHJ was 3 hours 13 minutes. Cholangitis (n=3), pancreatitis (n=4), gastritis (n=2), wound
infection (n=2) and anastomotic leak (n=2) were among the complications. Mean follow up
period was 57.9 months ranging from 3 months to 106 months.

Conclusion Prevalence of CC is relatively low. Occurrence of classic triad of pain, lump and jaundice is
rare. With increased usage of USG it is now possible to diagnose CC antenatally. HD is easy
to perform and less time consuming than RYHJ and requires long term follow up with
endoscopy for bile reflux. Malignancy occurs late in the adulthood hence requires long
follow up.
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births in Asian countries with higher incidence (nearly twothird) from Japan [3]. Its primarily a disease of pediatricpopulation and it occurs nearly three times more commonlyin females [4]. Exact etiopathogenesis of CC is not known,most accepted theory is reflux of pancreatic enzymes intobiliary tract, resulting in inflammation, ductal wallweakness and cystic dilatation due to anomalouspancreaticobiliary duct union (APBDU) proposed byBabbitt in 1969 [5].We present a case series of CC with the demographic data,different clinical presentations, complications,management in a tertiary care centre with an intermediate-
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term follow up.
MethodsThis is a retrospective study conducted in the departmentof pediatric surgery at our centre comprising 28 childrenwith choledochal cysts treated surgically from March 2009to January 2020. We had reviewed the data of patients of CCattending the follow up clinic and documented theinformation like demographic data, age of presentation,gender, clinical presentation, preoperative diagnosis (typeof CC), intraoperative findings, type of surgery done,preoperative and postoperative bilirubin levels,complications and duration of follow up. Study includes allchildren up to 15years of age with CC who were diagnosedand managed at our hospital. We had excluded all childrenwith CC operated elsewhere but are being followed at ourhospital.
ResultsOur study comprises 28 children with CC with an averageage 6.73 years (ranging from 1 month to 15 years), majority(42.8%) were below 4 years of age (Figure 1). Twelvechildren were females and 16 were males. Among clinicalfeatures (Table 1) most common feature was abdominalpain constituting about 85.7% (n=24) followed by jaundice(n=16), Clay colored stool (n=11) lump (n=12) and theclassic triad (pain, jaundice and lump) was seen only in 6(21.4%) children. 14.2% (n=4) of children presented withpancreatitis. Three children were diagnosed antenatally.Type I CC was the most common type (82.1%, n=23)followed by type IVa CC (17.8%, n=5). Cyst excision withRoux-en-y Hepatico-jejunostomy (RYHJ) was performed in82.1%, (n=23) and cyst excision with Hepatico-duodenostomy (HD) was done in 5 (17.8%) children. Meanoperative time for HD was 2 hours 17 minutes where asfor RYHJ was 3 hours 13 minutes. Mean preoperative directbilirubin (DB) level was 2.38 mg/dL (range 0.6 to 9.4mg/dL) and mean post-operative bilirubin level was 0.7 mg/dL ranging from 0.1 to 4.1 mg/dL. Cholangitis (n=3),pancreatitis (n=4), gastritis (n=2), wound infection (n=2)and anastomotic leak (n=2) were among the complications.Mean follow up period was 57.9 months ranging from 3months to 106 months.

DiscussionAlonso-Lej and colleagues [6] described three types of bileduct dilatation in 1959, Todani and colleagues [7] expandedthis system and classified CC into five types in 1977. Type-I cysts were further divided into 3 types (type IA- cysticdilation of the entire extrahepatic biliary tree, with normalintrahepatic ducts, type IB- focal, segmental dilation of theextrahepatic bile duct, type IC- smooth fusiform dilationsof the entire extrahepatic bile duct, extending from thepancreaticobiliary junction to the intrahepatic biliary tree),Type II - diverticulum of the extrahepatic duct connected tothe CBD with a narrow stalk, Type III- distal intramuraldilation of the common bile duct within the duodenal wall,Type IVA- multiple intrahepatic and extrahepatic dilations,Type IVB - multiple dilations of the extrahepatic biliary treealone, Type V – (Caroli Disease) multiple cystic dilationsof the intrahepatic bile ducts alone [8]. Standard managementof CC is cyst excision with hepatico-enterostomy [9].Mean age of presentation in our study was 6.73 years, M DStringer et al reported that nearly two third of these werebelow 5 years [10]. In our study, 42.8% (n=12) were underthe age of 4 years. 75 % of CCs are diagnosed by first decadeof life.[11] In our series 67.8% of children were under 10years. Rangsan Niramis MD et al reported 72.5% of femaleswith CC Iin his study [12], In our study, only 42.8% (n=12)were females. Most common way of presentation (morethan 75%) is abdominal pain.[13] Most common clinicalfeature in our series was abdominal pain (85.7%, n=24).Reported occurrence of classic triad of pain, lump andjaundice is only about 6- 12%.10, 12 In our series classictriad was seen in about 21.4% (n=6).Prenatally, CC can be diagnosed by 20 weeks of gestationalage, though CBD can be detected by ultrasonogram as earlyas 15 – 16 weeks [14]. It appears as anechoic fluid filledstructure at the porta. We had diagnosed 3 cases prenatallybetween 28 and 32 weeks. We suspected either a cysticbiliary atresia or a choledochal cyst, postnatally evaluatedand found to have type I CC in all three cases. Early

Table 1: Clinical features in this series

Figure 1: Age Distribution
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Anastomotic leak is an important complication that isassociated significant morbidity and mortality following abiliary-enteric anastomosis. Sarath Kumar Narayanan et alperformed a systematic review and meta-analytic study andreported the occurrence of anastomotic leak following HDis about 2.1% [24] and it has been reported that a higherincidence of biliary leak following RHJ which was about2.5 – 10% [25]. Two (7.14%) children in our series hadanastomotic leak following HJ, both were initially treatedconservatively. One child which did not respond toconservative therapy and required re-exploration,performed thorough wash and kept a transjejunal tube(though roux limb) at the bifurcation of hepatic ducts todrain bile and leak subsided after 7 days. Another child withleak was managed by aspiration of perianastomotic fluidunder Ultrasound guidance and antibiotics. The meanfollows up period was 57.9 months ranging from 3 monthsto 106 months.During the follow up emphasis was given for physicalexamination, liver function tests and USG abdomen during.The reported incidence of malignancy in CC is about 10%[26]. Srinivasan et. al. recently reported two cases (5.5%)of malignancy in CC occurring at the age of 46 and 67 years[27]. Malignancy can occur anywhere along the biliary tractusually in the dilated segments of biliary tract before surgery,near the anastomotic site and from residual biliaryepithelium in liver and pancreas after resection [28]. Theeldest patient of our series being under follow up is 23 yearsold at present, no of malignancy reported in our series sofar, but since the evidence shows malignancy occurs late inthe adulthood, we need strict long term follow up fordetection of malignancy and early intervention.Prevalence of CC is relatively low. Compared to literaturewe report choledochal cysts are slightly higher in males.Occurrence of classic triad of pain, lump and jaundice is

intervention in these children had facilitated in easydissection and excision of cyst as there were no cholangitisepisodes (figure 3). Hence prenatal detection and earlyintervention in infancy can result in better outcome. Thecomplications associated with CC are Cholangitis,pancreatitis, hepatocholelithiasis and spontaneousperforation [15]. In our series 14.2% (n=4) of childrenpresented with pancreatitis preoperatively which weremanaged conservatively and about 10.7% (n=3) childrendeveloped cholangitis postoperatively responded well toantibiotics. Most common type of CC is type I (80-90%)[16]. In this series, we report 82.1%, (n=23) children hadtype I and (17.8%, n=5) had type IVa. Primary cyst excisionwith biliary reconstruction can be by means of Roux-en-Yhepaticojejunostomy (RYHJ) or hepaticoduodenostomy(HD) [17] or jejunal Inter position graft [18]. Cyst excisionand biliary reconstruction can be performed either by opentechnique, laparoscopic or robotic assisted techniques [19].Open cyst excision with Hepatico-duodenostomy (HD) wasdone in 5 children (17.8%) and excision with Roux-en-yHepatico-jejunostomy (RHJ) in 23 (82.1%) children. Bothwere performed by a single surgeon. HD was done initialcases, no special criteria taken into consideration to selectcases for HD procedure, it was purely surgeon’s choice.Advantages of HD procedure are technically easy to perform,more physiological than HJ and amenable for endoscopicintervention if required [20]. HD also consumes less timeto operate, the mean operative time for HD was 2 hours 17minutes where as for RYHJ was 3 hours 13 minutes.

Figure 2: Complications in this series

Three children in our series presented with gastritisfollowing HD. Upper Gastro-intestinal (UPGI) endoscopyrevealed pangastritis due to biliary reflux which gotsubsided by oral Pantoprazole for 2 weeks in both the cases.Repeat endoscopy after 3 months was normal. It has beenreported that about 3.8-33% of children present with biliarygastric reflux following HD [21,22]. Tarun John K Jacob etal  reported zero cases of biliary gastric reflux in about 35cases of HD with a mean follow up of 17.5 months (Table 2)[23].

Figure 3 : Choledochal cyst (black arrow) in a 2 months old infant.
[note: no adhesions (signs of previous cholangitis) are visible ]
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Table 2: Clinical presentation and postoperative complications in relation to HD and RYHJ

rare. With increased usage of USG it is now possible todiagnose CC antenatally and early intervention in infancyresult in minimal intra-operative and post-operativecomplications. Type I CC is the most common type. HD iseasy to perform and less time consuming but requires longterm follow up with endoscopy for bile reflux. Children withCC frequently present with complication like cholangitisand pancreatitis and can be managed conservatively.Malignancy occurs late in the adulthood hence requireslong follow up.
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