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Abstract 

Choledochal cyst (CD Cysts) are congenital bile duct anomalies wherein the cystic dilatations 

of the bile duct radicles could be intra or extrahepatic or both. Though rare, about 75% of 

these are detected in in childhood. If untreated, complications ensue. Definitive treatment 

includes completed surgical excision of the cyst and reconstruction of the bile duct but there 

is a lack of consensus on the optimal technique. In this paper, we present a summary of 

patients with CD cysts operated at our tertiary care centre in Odisha, India, that caters to a 

relatively under-resourced clientele, over the past six years.We analyzed the clinical profile 

(diagnosis, treatment and outcomes) of the patients.Wehad operated on nine patients – six 

males and three females, aged 15 months to 13 years. Eight children had presented with only 

pain.One child had pain, jaundice and a palpable mass in the right upper quadrant (classic 

triad). All had Type I biliary tract pathology. We managed seven of the children with 

hepaticojejunal (HJ) and Jejuno-jejunal (JJ) anastomoses in Roux-en-Y with an average 

length of stay in the hospital of 11.01.4 days, and the remaining two children with isolated 

jejunal loop (HJ, Jejuno-Duodenal (JD), and JJ) anastomosis with an average length of stay 

of 13.01.0 days. We did not have any complications reported immediately or during follow-

up period ranging from month to 1 year. In our series,we recommend that HJ and JJ 

anastomoses in Roux-en-Y as the most preferred treatment for Type I choledochal cysts. 
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Introduction 

Choledochal cyst (CD Cyst) is arare congenital anomaly of the biliary tree.(1,2)These are 

disproportionate intrahepatic and/ or extrahepatic cystic dilatations of the bile duct (BD). CD 

Cysts are rare in adults and detected more often in children.(3) In Western populations, the 

incidence of CD cysts ranges from 1 in 1,00,000 to 1 in 1,50,000. Reportedly, the incidence 

is higher in Asians. CD Cysts are more common in females than in males (ratio: 3-4:1).(4) If 

untreated, these can lead to bile stasis, and subsequent complications e.g. BD 

obstructionascending cholangitis, intrahepatic bile duct stones, intrapancreatic terminal 

choledochal calculi, pancreatic duct calculus, bowel obstruction, pancreatitis, and 

cholangiocarcinoma(in about 20-30% of the patients by the second decade of life).(1)CD 
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cysts, in about one in six cases presenting to tertiary care centres, present with a classical 

triad of jaundice, right upper quadrant mass and abdominal pain.(5) About four of six cases 

(two-thirds) manage to get diagnosed before 10 year age and five of six by puberty.(3) 

 

CD cysts are of five types as per Todani's classification – Type I: Cystic or fusiform 

dilatation of hepatic and common bile duct (40%–85%); Type II: Diverticulum of the 

common bile duct (2%–3%); Type III: Choledochocele (Intraduodenal dilatation of the 

Common Bile Duct) (1.4%–5.6%); Type IVa: Intra- and extrahepatic bile duct dilatation 

(18%–20%); and Type V: Intrathepatic bile duct dilatation (Caroli’s disease).(6)The most 

common types i.e., Type I and IV While surgical excision is a definitive treatment there is no 

consensus on the optimal surgical technique for reconstruction of the BD.(6)The two 

common reconstruction techniques for the BD include hepaticojejunal (HJ) anastomosis in 

Roux-en-Y and hepatico-duodenal anastomosis with isolated jejunal loops but neither has an 

established advantage over the other.(7) 

 

In the pediatric surgery department of our hospital, a tertiary care centre in Odisha, India that 

caters to a relatively under-resourced clientele, over the past six years, we have had the 

opportunity of operating on nine children with CD cysts. In this paper, we present our a 

summary of these cases. 

 

Methods 

Our hospital is a 15 year old 1500-bedded tertiary care hospital that provides specialty and 

super-specialty healthcare services and training. The hospital is located in Bhubaneswar, the 

capital city of the State of Odisha in India, and caters to a relatively under-resourced 

population. The hospital has been using a consistent case record format and maintains 

electronic patient health records with due quality check protocols for completeness and 

accuracy. ThePediatricSurgery department has a well-trained team of surgeons and 

undertakes some of the most advanced surgeries in this part of the country. The department 

was established in 2014. 

Using a case series design, we retrospectively retrieved and reviewed records of all the CD 

cases of CD Cyst operated by the lead author (AP), a mid-career faculty in the Pediatric 

Surgery Department, between 1
st
 January 2015 and 31

st
 December 2020.We obtained records 

of nine patients from which we extracted information on age at the time of presentation, sex, 

clinical features, pathology, type of CD Cyst, surgical technique undertaken, complications, 

length of hospital stay and duration of follow-up. 

The statistical analysis was done using MS Excel (Office 365 package). Categorical variables 

were summarized as frequency and proportions.The continuous variables were summarized 

as frequency and mean with standard deviation and/ or median with range, and group 

comparisons were made using Mann Whitney U test. Statistical significance was considered 

if p was less than 0.05. 

 

Results 

We retrieved andreviewed records ofnine patients– six males (age: 5553.4 months; 

median-35 months; minimum-15 months; maximum-156 months i.e., 13 years) and three 
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females (age: 536.2 months; median-48 months; minimum-48 months i.e. 4 years; 

maximum-60 months i.e., 5 years ). While eight children had presented with only pain, there 

was onlyone child who had pain, jaundice and a palpable mass in the right upper quadrant 

(classic triad). All had Type I biliary tract pathology.  We had conducted open laparotomy 

with right subcostal roof top incision on six children with an average duration of surgery of 

approximately 3 hours. On the remaining three children (aged 5 year, 6 year and 13 years), 

laparoscopic dissection and excision of the CD Cyst but the anastomosis was done externally 

through a mini-laparotomy incision; each such surgery lasted for about 4 hours (Fig 1,2).  

 
Fig 1:Choledochal cyst operational site 

 
Fig 2: Choledochal cyst with multiple stones visible in the cyst 

We managed seven of the children with hepaticojejunal (HJ) and Jejuno-jejunal (JJ) 

anastomoses in Roux-en-Y with an average length of stay in the hospital of 11.01.4 days, 

and the remaining two children with isolated jejunal loop (HJ, Jejuno-Duodenal (JD), and JJ) 

anastomosis with an average length of stay of 13.01.0 days. The difference in the length of 

hospital stay was statistically significant (p=0.00042). We did not have any complications 

reported immediately or during follow-up period ranging from one month to 1 year. (Table 1)
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Table 1.Profile of the patients operated for choledochal cyst at the study hospital 1
st
 January 2015 and 31

st
 December 2020 
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Clinical symptoms at presentation Pathology 
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1 
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Abbreviations: HJ: Hepatico-jejunostomy; JJ: Jejuno-jejunostomy; JD: Jejuno-duodenostomy; laparoscopy+: laparoscopic dissection and 

excision of the CD Cyst with anastomosis done externally through a mini-laparotomy incision 
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Discussion 

 

Between 2015 and 2020, the lead author has conducted about 500surgeries and 14500 out-

patient consultations in the PediatricSurgery department of our hospital. However, we noted 

that only nine children with CD Cyst had presented to usthus confirming the rarity of this 

condition. As established in literature,(6–8)  we noted that Todani Type I CD Cysts were 

perhaps the most common type; this was the only type our patients had and we could manage 

all of them successfully with HJ and JJ anastomoses in Roux-en-Y in most cases. The length 

of stay in the hospital was mostly less than 2 weeks. Even as CD cysts have been reported to 

be more common in females by previous research,(4) we found them more common in our 

study. This could be a chance finding due to the small sample size of our study. Alternatively, 

this could be due to gender-based differences in careseeking patterns.  

 

The classical clinical triad of jaundice, pain, and a palpable mass is usually found in less than 

17-20% of patients with CD Cyst, and majorly in children.(3,5)In our case series, only one 

child i.e., 11.1% (95% CI: 0.3-48.2) presented to us with the triad. Pain abdomen was the 

most common presenting feature; all nine children had this. In our cases series, we did 

sevenHJ and JJ in Roux-en-Y, and two Isolated Jejunal loop HJ+JD+JJ.None of the patients 

had any complications during the study follow-up which mostly extended to at least 6 

months. The length of hospital stay was lesser for those undergoing HJ and JJ in Roux-en-Y 

suggesting that this could be a favourable procedure as compared to isolated jenjunal loop 

HJ+JD+JJ.  

 

We conducted laparotomy on most of the patients. Laparoscopic approaches may reduce 

the length of hospital stay even further.(8) However, undertaking laparoscopic procedures in 

pediatric patients requires both infrastructure and expertise failing which one may experience 

intraoperative as well as postoperative complications.(9,10) 

 

The key limitations of our study are its retrospective design for which we had to limit our 

analysis to only a limited number of variables which were available with high quality. Our 

study reports findings from just nine patients and with limited duration of follow-up. 

However, being a synthesis of cases operated by a single surgeon in a single institution, we 

do not anticipate any differences in the evaluations and surgical care of the patients, and 

hence, do not foresee any bias in the study findings due to these.  

 

Conclusion 

In patients with CD Cyst, complete excision of the cyst is recommended but it has not been 

established which surgical technique is optimal for biliary tract reconstruction.Based on this 

study, we recommend that HJ and JJ anastomoses in Roux-en-Y as the most preferred 

treatment for Type I choledochal cysts. We also recommend for larger cohort of these 

patients be built and followed-up for more general inferences. 

*************************************************************************** 

Figure Legends   

1. Choledochal cyst operational site 
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2. Choledochal cyst with multiple stones visible in the cyst 
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