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CHOLEDOCHAL CYST: A SURGICAL EXPERIENCE IN ADULTS
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Background: Choledochal Cyst are congenital dilatation of the biliary system including the
common, intrahepatic and intrapancreatic bile duct. Cysts have a tendency for complication
and high risk of malignant changes over time. Surgery is the treatment of choice. We present
our surgical experience of choledochal cyst excision with bilioenteric anastomosis.
Methods: A total 78 Choledochal cyst cases that underwent surgery at our hospital were
included in the study. Cysts were classified according to the Todani modification of the AlonsoLej classification. Surgical management included Choledochal cyst excision followed by
bilioenteric anastomosis in form of Roux-en-Y hepaticojejunostomy. Anastomotic patency and
liver function tests were checked in all patients before transanastomotic tube removal.
Results: Mean age of study subject was 16.67 years with most cases below 20 years age.
Female preponderance was seen among study cases with 56 (71.79%) female and 22 male
patients. Most common presenting complaint was abdominal pain 60 (76.92%), followed by
jaundice 32 (41.03%), nausea/vomiting in 20 (25.64%), palpable mass 18 (23.06%) and
cholangitis with fever in 16 (20.51%) patients. Pancreatitis was observed in 15 (19.23%)
patients. Prior history of cholecystectomy was seen in 12 (15.38%) of cases. In 78 cases (Type I,
and IVb) included in our study, cyst excision was done followed by Roux-en-Y
hepaticojejunostomy. Surgical site infections were reported in 5 cases (6.4%), transient bile leak
which was treated conservatively in 1 case (1.25%) and intra-abdominal collections seen in 2
cases (2.5%). No mortality was reported in present study. Malignancy (Cholangiocarcinoma)
was seen in 1 case (0.9%). A satisfactory Anastomotic patency and liver function tests were
achieved in all patients after 3 weeks of surgery, when transanastomotic tube was removed.

Conclusion: Choledochal cyst require an accurate diagnosis and surgical treatment in order to
decrease the risk of complications which includes malignant transformation and progression of
the disease. Most cases of choledochal cysts are Type I and IV cyst that can be treated with
good results by early surgical excision of the cyst followed by bilioenteric continuity preferably
by Roux-en-Y hepaticojejunostomy.
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Introduction:
Choledochal cysts (CC) are congenital cystic dilatations of any portion of the bile ducts, but
most often occur in the main portion of the common bile duct (CBD) [1]. This entity occurs
more frequently in Asia than in western countries with most reports originating from Japan [211]. The incidence ranges from 1 in 13,000 in Japan [2, 3] to 1 in 2 million in England [4, 5].
Nearly 20% of choledochal cysts present in adulthood; malignant transformation is the most
feared complication [12]. A 6% to 30% risk of developing malignancy is estimated in patients
with choledochal cysts; the risk is low in childhood (<1%), but increases to about 30% to 40%
with age greater than 50 years [13]. A marked female preponderance has been widely
recognized (female to male ratio3:1) [3-9,11].
Presence of anomalous pancreaticobiliary duct junction (APBDJ) allowing pancreatic juice to
reflux into biliary tree is the most widely accepted etiopathogenic concept [2-6, 11-15]. CCD is
associated with biliary tree stasis and lithiasis and the whole biliary epithelium is considered at
risk of malignant transformation [10, 14, 15].
Magnetic resonance cholangiopancreaticography (MRCP) is currently the most accurate
preoperative imaging study to assess cyst anatomy and classify the disease according to
standard Todani classification [3, 4, .10, 11].
Complete cyst excision with cholecystectomy followed by bilioenteric reconstruction using
Roux-en-Y hepaticojejunostomy is the treatment of choice for the extrahepatic component of
the disease (type I and type IV CCD), In type V CCD (Caroli’s disease), liver resection is tailored
to the extent of intrahepatic disease and the presence and severity of underlying chronic liver
(congenital hepatic fibrosis) and the associated kidney disease are taken into consideration
[3,4,8].
Materials and Methods: All the patients with choledochal cyst who underwent Excision with
Bilioenteric anastomosis at the Department of Surgical Gastroenterology, NHLM Medical
College, VS Hospital, Ahmedabad where included in the study. All surgeries were carried out by
surgeon experienced in Hepatobiliarypancreatic surgery at our center which is the one of the
first centers in the country to have superspeciality degree course in Surgical Gastroenterology.
A total of 87 Choledochal cysts cases admitted, 78 patients operated at our hospital between
January 2009 to January 2016, and satisfying the eligibility criteria were taken in the study after
informed consent.

All patients were informed about the operative technique, and written informed consent was
obtained. Patients were subjected to complete imaging starting with abdominal ultrasound.
The identified cysts were further delineated by both computed tomography scan (CT) and
MRCP to estimate the size and extent of the disease and to assess for malignancy. Endoscopic
retrograde cholangiopancreatography (ERCP) was included when done. Routine preoperative
investigation included blood test for blood counts, liver function tests and viral markers. Cysts
were classified according to the Todani modification of the Alonso-Lej classification [7].

Figure 1: Types of Choledochal cysts
Surgical excision was started with right subcostal incision which was extended as per need.
After exploration of abdomen, the hepatic flexure of the colon was mobilized, and the
duodenum was kocherized. The length of the common channel between the distal end of the
common bile duct (CBD) and the pancreatic duct, abnormal junction, or abrupt obstruction was
recorded. For Type I and IVa cysts, the choledochal dilatation was then dissected in and
extramural plane between the peritoneum and the anterior wall. Dissection progressed across
the lateral walls downwards, separating the cyst from the first part of the duodenum. The distal
bile duct was then oversewed by polyglactin 3/0 sutures and transected just above the
pancreatic duct at the head of the pancreas to avoid leaving any intrapancreatic part of the
cyst. In cases of difficulties caused by the close posterior proximity and adhesions of CC to
adjacent structures in the hepatoduodenal ligament (mainly to the portal vein), the adherent
cyst wall mucosa was only removed leaving non mucosal wall behind, a technique described as
Lilly’s method. The proximal part was dissected until the level of the hilar bifurcation and then
transected. Proper hemostasis was achieved. A 45-cms retrocolic jejunal Roux loop was used to
construct the end-to-side bilioenteric anastomosis using interrupted absorbable sutures (3/0
polyglactin) with accurate apposition. The anterioinferior wall of the extrahepatic segment of
the left hepatic duct was incised for a spacious hepaticojejunal anastomosis when needed. An
infant feeding tube was inserted through the anastomotic site for postoperative cholangiogram
to confirm the anostomosis patency after 3 weeks. An abdominal drain was inserted in all cases
in Morrison’s pouch. All resected specimens were sent for histopathological examination.
Patients resumed oral fluid intake after 1-2 days and then gradually to full diet before
discharge. Operative complications were noted up to 90 days postoperative. Perioperative
findings, Operative notes, pathology results and follow-up outcome we collected in a pre-

designed structured schedule. Routine blood investigation including complete blood counts and
liver function tests; and Cholangiogram through peroperatively placed infant feeding tube were
done after 3 weeks of surgery. Anastomotic patency and normal liver function tests were
checked in all patients before tube removal.
Statistical Analysis
The quantitative data was represented as their mean +/_ SD. Categorical and nominal data was
expressed in percentage. All analysis was carried out by using SPSS software version 21 and
graphical representation was done using MS Excel sheet 2013.
Results
In this study there was a female preponderance with 56 (71.79%) female and 22 male patients.
Mean age of the study subjects was 16.67 +/- 11.33 years, with most of the cases below 20
years of age (Table 1). Most common presenting complaint was abdominal pain 60 (76.92%),
followed by jaundice 32 (41.03%), nausea/vomiting in 20 (25.64%), palpable mass 18 (23.06%)
and cholangitis with fever in 16 (20.51%) patients (Table 2). Pancreatitis was observed in 15
(19.23%) patients. Prior history of cholecystectomy was seen in 12 (15.38%) of cases. As per
Todani classification, 67 cases had Type I Choledochal cyst while Type II, III, IVa, IVb and V cysts
were seen in 0, 3, 2, 11 and 4 cases respectively. In 78 cases (Type I, and IVb) included in our
study, cyst excision was done followed by Roux-en-Y hepaticojejunostomy. Out of these 78
cases, Laparoscopic excision of the choledochal cyst was done in 23 cases. Operating time
ranged from 180 to 250 minutes. Peroperative blood loss ranged from 100 to 220 ml. Three
duct opening was observed at the hilum in 2 cases and two opening in all other cases. Bile duct
incision was extended to the left hepatic duct in two cases to get satisfactory anastomosis. In all
cases hilar bile ducts were anastomosed to the jejunum as single hepaticojejunostomy. In cases
with Type III cysts treatment was done by ERCP and Sphincterotomy . Initially conservative
management was done in cases of Type IVa and V cysts but were lost to follow up. Surgical site
infections were reported in 5 cases (6.4%), transient bile leak which was treated conservatively
in 1 case (1.25%) and intra-abdominal collections seen in 2 cases (2.5%). No mortality was
reported in present study. On histopathology, cyst wall inflammation was seen in almost all
cases while acute cholecystitis was seen in 25.6% cases. An early malignant change (T1,
Cholangiocarcinoma) was seen in 1 case (1.2 %). On histopathology of excised cyst,
cholangiocarcinoma was seen limited to mucosal layer and so was cured by surgical cyst
excision. Routine blood investigation including complete blood counts and liver function tests;
and Cholangiogram through peroperatively placed infant feeding tube were done after 3 weeks
of surgery. Anastomotic patency was satisfactory and normal liver function tests were achieved
in all patients before tube removal.

Table 1. Age distrubution
Age Group (Years)
<10

N
16

%
20.51

10-20
21 - 30
31 - 40
>40
Total

38
15
4
5
78

48.72
19.23
5.13
6.41
100

Table 2. Clinical Presentation
Presentation

N

%

Abdominal pain
Jaundice
Nausea/Vomiting
Abdominal mass
Fever
Pancreatitis
Prior Cholecystectomy

60
32
20
18
16
15
12

76.92
41.03
25.64
23.08
20.51
19.23
15.38

Discussion
Bile duct cysts are one of the distinguished congenital disorders that cause dilatation mainly of
the extrahepatic and sometimes the intrahepatic biliary tree. Despite being a congenital
disorder, adult presentation can exist in up to one-third of the cases of CC as the disease may
be asymptomatic [16-18]. In present study, we share our experience of surgical excision and
bilioenteric anastomosis in patients with choledochal cyst.
Mean age of the study subjects was 16.67 years with most of the cases below 20 years of age
and a female preponderance. Chijiiwa K. et al. [20] in a similar study reported 46 patients with
41 (89%) females and a mean age of 24 years at the time of initial operation. Jesudason B et al.
[21] analyzed the clinical data of 57 adults with choledochal cyst with male to female ratio of
1:1.38 and a mean age of 34.5 years. Machado ON et al. [22] in a retrospective review of all
patients above 15 years who underwent therapeutic intervention found 10 cases of
choledochal cyst of which 8 were female and mean age was 31 years.
In present study the most common presenting complaint was abdominal pain (76.92%)
followed by jaundice (41.03%) and palpable mass (23.08%). Chijiiwa K et al. [20] in their study
of 46 patients, observed 78% of patients presenting with abdominal pain, 43% with jaundice
and 33% with an abdominal mass. Jesudason B et al [21] in their study observed abdominal pain
and recurrent cholangitis with jaundice as the commonest presentations followed by acute
pancreatitis, palpable mass and bronchobiliary fistula. She WH et al. [23] in their study (N-83)
observed most common symptoms as abdominal pain (n-39) and jaundice (n-35). Machado ON
et al. [22] in their study also observed predominant symptoms as abdominal pain and jaundice.

Kassem MI et al. [24] in their study observed pain as the most common symptom at
presentation (20 patients, 83.3%).
As per Todani classification, 67 cases had Type I Choledochal cyst while Type II, III, IVa, IVb and
V cysts were seen in 0, 3, 2, 11 and 4 cases respectively in our study. Chijiiwa K et al. [20] in
their study observed that according to Todani classification , 26 patients (57%) had type I cysts,
2 (4%) had type II and 18 (39%) had type IV cysts. Safiolens et al. [25] studied 15 adult patients
with 7 patients type I, 5 patient type II, 1 patient type III and 2 patients had type IVa
choledochal cysts. Palanivelu C et al. [26] studied 35 patients with 27 type Ib choledochal cysts
(77%) and 23% had type IVa choledochal cysts. Gadelhak N et al. [27] reported 72.9% Type I and
25% Type IVa cyst. Liu Y et al. [28] reported 54 cases of which 39 (72.22%) were type I, 13
(24.07%) Type II and 2 (3.7%) were type III. Consensus has established that the best treatment
for choledochal cysts is surgical excision whenever possible. This helps to avoid long-term
complications of the cyst including pancreatitis, cholangitis, choledocholithiasis, biliary cirrhosis
and malignant transformation. To achieve complete cyst excision, accurate recognition of the
beginning and the termination of the cyst are mandatory.
In present study, in 78 cases (Type I, IVb) cyst excision was done followed by Roux-en-Y
Hepaticojejunostomy. Surgical site infections were reported in 5 cases (6.4%), transient bile
leak which was treated conservatively in 1 case (1.25%) and intra-abdominal collections seen in
2 cases (2.5%). There was no early postoperative mortality. She Wh et al. [23] observed an
overall early complication rate of 5.3% (4/73). Palanivelu C et al. [26] retrospectively studied 35
patients observed an overall morbidity rate of 14.3/5 and mortality rate of 0%. Gadelhak N et
al. [27] reported overall early complication rate of 23.4% (n-11) with no early postoperative
mortality. Early postoperative complications included wound disruption (n-1), collection (n-4),
biliary leakage (n-3), pancreatic leakage (n-1), internal hemorrhage on top of acute hemorrhagic
pancreatitis (n-1) and air embolism (n-1).
An early malignant change (cholangiocarcinoma) was seen in 1 male patient who was 62 years
old. The lesion involving mucosa only so was cured by cyst excision.
Most CC show some degree of pathologic changes in the liver including portal fibrosis, central
venous distention, parenchymal inflammation, and bile duct proliferation. [28] Except for portal
fibrosis and central venous distention, these resolve after appropriate surgical management.
Case studies repeatedly demonstrate an increased risk of malignant transformation with age:
half of CC patients more than 50 years old have invasive biliary neoplasms vs less than 1%
before the age of 10.[11,29,30] Malignancy is most commonly associated with types I and IV
cysts, while types II, III, and V CC have minimal neoplastic risk.[1,29]
In a randomized controlled clinical trial, Diao and colleagues[31] demonstrated that early CC
excision (less than 1 month old) in prenatally diagnosed asymptomatic CC resulted in
significantly less hepatic fibrosis and improved the rate of liver function normalization. Early
excision is recommended.[32,33,34] Type I and IV CC management consists of complete
extrahepatic bile duct cyst excision down to the level of communication with the pancreatic
duct, cholecystectomy, and restoration of bilioenteric continuity.[11,23,35] Care should be

taken to not injure the pancreatic duct. The extent of liver resection in type IVA CC depends on
the nature of the extrahepatic component of the CC. In some cases, excision of the extrahepatic
duct alone is reasonable because intrahepatic duct dilatation typically resolves in 3 to 6
months.[36,37]
Hepaticoduodenostomy and Roux-en-Y hepaticojejunostomy (RYHJ) bilioenteric reconstruction
after type I and IV CC resection are both reported in the literature, but RYHJ is preferred.
Hepaticoduodenostomy has been associated with increased rates of gastric cancer (due to bile
reflux) and biliary cancer.[38,39] Moreover, a recent meta-analysis comparing RYHJ with
hepaticoduodenostomy reported significantly more postoperative reflux and gastritis with
hepaticoduodenostomy.[40] A wide anastomosis allowing free flow of bile into the intestine is
imperative in order to avoid anastomotic stricture and bile reflux, and may prevent
complications and carcinoma arising in the intrahepatic ducts after cyst excision.[41-43]. We
routinely did Tube cholangiogram through peroperative placed Transanastomotic infant feeding
tube after 3 weeks to check for anastomotic patency and then only removed the tube. A
satisfactory cholangiogram and liver function tests were achieved in all our patients after
excision of the choledochal cyst and hepaticojejunostomy. This demonstrates that surgical
treatment done at a dedicated hepatobiliary center by experienced surgeon can provide
excellent results in patients with choledochal cyst disease.
Conclusion: Choledochal cyst require an accurate diagnosis and surgical treatment in order to
decrease the risk of complications which includes malignant transformation and progression of
the disease. Most cases of choledochal cysts are Type I and IV cyst that can be treated with
good results by early surgical excision of the cyst followed by bilioenteric continuity preferably
by Roux-en-Y hepaticojejunostomy
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