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Abstract 

Choledochal cyst (CDC) is a congenital dilatation of the extra and/or
intrahepatic bile ducts and it is a rare condition in western countries.
Classical treatment consists of cyst excision and hepaticojejunostomy.
The first case of a laparoscopic CDC excision was described in 1995
and since that time an increasing number of institutions have adopted
this technique, with good success. We describe our early experience of
3 cases of CDC treated with laparoscopic approach. We used a 10 mm
umbilical port for the camera, and four 3-5 mm operative ports. We per-
formed the laparoscopic removal of the cyst and gallbladder, video-
assisted preparation of the Roux-en-Y loop and laparoscopic hepatic-
jejunostomy. No post-operative complications occurred. Laparoscopic
excision of CDCs has been supposed to give better observation, a bet-
ter cosmetic result, potentially less postoperative pain, and a shorter
recovery. The main argument for performing an extracorporeal anas-
tomosis is that it decreases the operative time. We recommend caution
to prevent injury to the pancreatic duct and biliary structures during
dissection and anastomosis. Lifelong surveillance is mandatory, even
after resection of the choledochal cyst.

Introduction

Choledochal cyst (CDC) is a congenital dilatation of the extra and/or
intrahepatic bile ducts that causes various hepatobiliary and pancreat-
ic disorders. CDC is more prevalent in Asian countries than in western
countries.1,2 Laparoscopic cyst excision and hepaticojejunostomy for
children with CDC have become feasible and popular recently.3,4

Taking in consideration scarcity of cases in Italy, we present our early
experience with three cases of type I CDC, which were operated by
laparoscopic cyst excision and hepaticojejunostomy with extracorpore-
al Roux-en-Y anastomosis. 

Case Report #1

A 14-month old girl was referred to our hospital for recurrent vomit
and abdominal pain. Her medical history had always been uneventful.
On admission we performed laboratory tests (white blood cell
11.480/mL, gamma glutamyl transpeptidase 337 U/L, alkaline phos-
phatase 1000 U/L, aspartate transaminase 415 U/L, alanine transami-
nase 370 U/L), an abdominal ultrasound that displayed a cystic mass at
the level of the common bile duct (volume=20 cc) and a computed
tomography scan that showed markedly dilated and winding proximal
biliary ducts along with a massive CDC (diameter nearly 5 cm) displac-
ing the portal vein and the mesenteric artery. Magnetic resonance
cholangiopancreatography was carried out to confirm the diagnosis of
type IA CDC according to the Todani classification. The patient under-
went laparoscopic cholecystectomy, resection of the cyst and video-
assisted hepaticojejunostomy with a Roux-en-Y loop. Prior to the pro-
cedure we performed a retrograde intraoperative cholangiopancre-
atography that confirmed a long common channel. Operative time was
4 h and 20 min. After the procedure a nasogastric tube was left for 48
h and an abdominal drain was left for 7 d. The postoperative course
was uneventful with no major complications. The overall hospital stay
was 14 d. Laboratory tests were completely normalized after 1 month.
Histological examination showed a CDC without malignancies and
features of chronic cholecystitis. After 1 year of follow-up the child is
asymptomatic with normal liver function. 

Case Report #2

A 4-year old girl came to our attention for recurrent abdominal pain
in the past two months associated with acholic feces. Laboratory tests
were normal except for hyperbilirubinemia (1.8 mg/dL). The abdomi-
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Case Report

nal ultrasounds and magnetic resonance showed the presence of a type
IB CDC according to the Todani classification with a diameter of 2 cm.
Surgical laparoscopic removal was therefore planned. We performed a
laparoscopic cyst resection together with cholecystectomy and video-
assisted hepaticojejunostomy with a Roux-en-Y loop. We left a nasogas-
tric tube for 48 h and an abdominal drain for 7 d. Operative time was 3
h and 50 min. Histological examination confirmed the CDC. Laboratory
tests were normal on the 6th postoperative day. There was no any major
complication. The child was discharged on the 11th postoperative day
and she was doing well eight months after surgery. 

Case Report #3

A female neonate was born at our hospital with an antenatal suspicion
of CDC. Diagnosis was confirmed by postnatal abdominal ultrasound that
revealed a cystic mass at the level of the common bile duct (major diam-
eter 2.6 cm) and by magnetic resonance cholangiopancreatography (type
IA). Laboratory tests were normal. At 6 months of age, the patient under-
went laparoscopic cholecystectomy, resection of the cyst and video-
assisted hepaticojejunostomy with a Roux-en-Y loop. Operative time was
3 h and 20 min. After the procedure, a nasogastric tube was left for 48 h
and an abdominal drain was left for 7 d. The postoperative course was
uneventful with no major complications. The overall hospital stay was 14
d. Histology showed a CDC without malignancies and features of chronic
cholecystitis. After 3 years of follow-up by abdominal ultrasound the
patient is asymptomatic with normal liver function. 

Technique 

The procedure was performed with the patient in the lithotomy posi-
tion and under general anesthesia. We used a 10 mm umbilical port for
the camera, and four 3-5 mm operative ports (Figure 1). We performed
the laparoscopic removal of the cyst and gallbladder (GB), video-assisted
preparation of the Roux-en-Y loop and laparoscopic hepaticojejunostomy.
First, the hepatoduodenal ligament was incised and the Calot triangle

was exposed in order to start with the cystic duct and cystic artery dissec-
tion and subsequent ligation. The common bile duct was mobilized with
hook cautery and the dissection proceeded over the tissues surrounding
the bifurcation of the hepatic duct beyond the CDC (Figure 2). Enseal®
(Ethicon, Johnson & Johnson Medical, Somerville, NJ, USA) and
Ligasure™ (Covidien, Jersey City, NJ, USA) devices were used for the
procedure. The common hepatic duct was ligated distal to the cyst. The
inferior part of the common bile duct was ligated, as well, after its dissec-
tion from the pancreas and the identification of the distal end of the cyst
and the pancreaticobiliary junction behind the duodenum (Figure 3).
Once the GB had been dissected from the liver bed (Figure 4), it was
removed through the umbilical wound along with the cyst. The tract of
the jejunum located at nearly 20 cm far from the Treitz was extracted
through the umbilical wound. A laparoscopic incision was performed on
the bowel surface prior to the extraction to differentiate the proximal and
distal part (Figure 5). The Roux-en-Y loop was created by end-to-side
jejuno-jejunal anastomosis (Figure 6) and placed in the abdomen again.
The jejunal loop was put through the right mesocolon that was subse-
quently closed. An end-to-side hepaticojejunostomy was intracorporeally
established with interrupted 5-0 Vicryl (Figures 7 and 8).

Results and Discussion

Choledochal cysts are more prevalent in Asian than in western coun-
tries, according to the previous studies in Korea, Japan, and China.1,2,5

In children, the main symptoms of a CDC are the presence of a mass,
jaundice, and perforation.2 However, with aging, the manifestation of a
CDC can include stones, pancreatitis, and biliary tract cancer, includ-
ing GB cancer.3 Farello and colleagues published the first case of a
laparoscopic CDC excision in 1995.6 Since that time, an increasing
number of institutions have adopted this technique, which can be per-
formed safely among children, infants and newborns as well, with good
success.7

Obviously, the experience of Asian pediatric surgeons in laparoscop-
ic CDC excision is more extensive than that of Europeans for the high-
er prevalence of the disease in their countries. The attitude of those
who approach for the first time to this type of minimally invasive
approach should be to take a leaf from the vast experience of high vol-
ume centers in Asia (for instance Liem and Li).4,5

Laparoscopic excision of CDCs has been supposed to give better
observation, a better cosmetic result, potentially less postoperative
pain, and a shorter recovery.8 Jang and colleagues described a four port
technique in 2006.3 Laparoscopic CDC dissection and the hepaticoje-
junostomy are considered the most difficult steps of the procedure.5
The group of Long Li advocates the use of suspension stitches together
with cyst aspiration to aid the dissection.5 In most series, the jejunoje-
junostomy is fashioned extracorporeally.8 The main argument for per-
forming an extracorporeal anastomosis is that it decreases the opera-
tive time. Gander and colleagues reported that average operative times
with total intracorporeal reconstruction were comparable to previously
reported series of extracorporeal reconstructions.9 The minimal han-
dling of the bowel by performing an intracorporeal jejunojejunostomy
may minimize postoperative ileus that allows quicker postoperative
feeding and earlier discharge.9

Intraoperative complications are possible and include injury of portal
vein, transection of two hepatic ducts, injury of pancreatic duct, and
Roux limb twist. It is preferable to resect the cyst in the first months of
life to prevent cholangitis.10 Recurrent cholangitis may result in diffi-
cult dissections and increase the risk of intraoperative complications. 

Early postoperative complications include bleeding, anastomotic
leakage and pancreatic fistula, and intestinal obstruction. In the
laparoscopic literature, the rate of bile leak has ranged from 0 to
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Figure 1. The lens is inserted by open technique at the umbilicus
(circle). The 3-5 mm operating trocars (triangles) are placed
under direct vision in the right and left hypocondrium and on
the right anterior axillary line (hypocondrium). The hepatic
retractor is inserted in the epigastrium (small circle).
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Figure 3. Dissection permits the isolation of the cyst from the surrounding structure. cdc=choledochal cyst; p=pancreas; yellow inter-
rupted lines=ligation sites.

Figure 2. Hepatic duct exposition and dissection of the choledochal cyst using hook, bipolar dissector.
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20%.5,11,12 Ure and colleagues reported a case of early small bowel
obstruction at the eighth postoperative day, which required a minila-
parotomy.13 Main late complications include cholangitis, anastomotic
stricture, intrahepatic calculi, and bowel obstruction. Lee and col-
leagues reported one patient who developed a small bowel obstruction
3 years after the initial operation.8 Abdominal pain and pancreatitis
due to leaving a remnant of the cyst in the pancreatic head were also
mentioned.14 The development of carcinoma in a retained CDC wall has
been reported.15 Therefore, it is recommended to completely remove
the cyst at the level of the common biliopancreatic channel orifice at
the distal end and approximately 5 mm from the confluence of the right
and left hepatic ducts at the proximal end.7 The possibility of such seri-
ous late complications has made lifelong follow-up crucial.
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Figure 4. Disconnection from the liver bed.

Figure 5. The jejunal loop was extracted through the umbilical
wound. The proximal segment (p) is distinguished from the dis-
tal one (d) thanks to the markers on the bowel surface.

Figure 6. Roux-en-Y loop creation. P=proximal part of the jeju-
nal loop; d=distal part of the jejunal loop.

Non
 co

mmerc
ial

 us
e o

nly



Case Report

[page 68]                     [La Pediatria Medica e Chirurgica - Medical and Surgical Pediatrics 2016; 38:125]

Conclusions

Laparoscopic excision of a CDC and hepaticojejunostomy with extra-
corporeal Roux-en-Y anastomosis can be done safely with good cosmet-
ic and functional results. Considering the results of high volume cen-
ters in Asia together with our early experience, we recommend caution
to prevent injury to the pancreatic duct and biliary structures during
dissection and anastomosis. Lifelong surveillance is mandatory, even
after resection of the CDC.
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Figure 8. Schematic presentation of surgical procedure.
RHD=right hepatic duct; LHD=left hepatic duct; CDC=chole-
dochal cyst; G=gallbladder; L=liver; S=stomach. Left panel, pre-
operative; right panel, postoperative.

Figure 7. An end-to-side hepaticojejunostomy was performed
laparoscopically at the end.
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