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Abstract: Choledochal cyst is prevalent in female than male. Diagnosis and management of choledochal cyst is im-
portant in clinical practice, or else, patients may develop cholangiocarcinoma. Currently, complete resection is the 
standard method for the treatment of choledochal cyst. However, traditional open surgery is usually needed in these 
procedures, which may induce postoperative injuries. In this case, we present our experiences for the management 
of choledochal cyst through radical removal combined with Roux-en-Y anastomosis under laparoscope. Our proce-
dures are minimally invasive and the outcomes are satisfactory during the follow up. 
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Introduction

Choledochal cyst, a common type of congenital 
mal-development of biliary tract, is more preva-
lent in female [1]. Diagnosis and management 
of choledochal cyst is important in clinical prac-
tice as patients may develop cholangiocarcino-
ma [2]. In the past decades, choledochal cyst 
was mainly reported in young girls [3]. Recent 
studies suggest that a large number of adults 
present with such disease [1, 4]. 

To date, removal cyst combined with Roux-en-Y 
anastomosis has been well acknowledged as 
the standard treatment strategy [5, 6]. In these 
procedures, traditional open surgery is usually 
needed, which may induce postoperative inju-
ries. Therefore, in clinical practice, we have 
been focusing on treating choledochal cyst 
using minimally invasive techniques with no 
undermining of the outcome. In this case, we 
present our experiences for the management 
of choledochal cyst through radical removal 
combined with Roux-en-Y anastomosis under 
laparoscope. Our study reveals the procedure 
is effective for treating choledochal cyst. 

Case report 

Case 1 was a female aged 22 years old, who 
was admitted to our hospital due to choledoch-

al cyst, confirmed by enhanced contrast CT and 
magnetic resonance cholangiopancreatogra-
phy (MRCP). No abnormalities were noted in the 
liver function, bilirubin and tumor markers 
(Figure 1). 

Case 2 was a female aged 54 years old. She 
was diagnosed with choledochal cyst through 
ultrasound examination. The patient’s com-
plaint of pain was in right upper quadrant of the 
abdomen. The liver function was normal, 
together with the concentration of bilirubin and 
tumor markers (Figure 2).

Case 3 was also a female aged 44 years old 
who presented to our hospital due to vague 
pain in right upper quadrant of abdomen for 6 
months (Figure 3). 

After anesthesia, the patient was in a supine 
position. For the laparoscopic surgery, four inci-
sions were made in total. One incision was 
made at the umbilical part for the insertion of 
the camera, two incisions at the right rectus 
abdominis parallel to the umbilicus, and one 
incision at the right anterior axillary line. The 
pneumoperitoneum pressure was maintained 
at 12-15 mmHg. For the surgery, the ligamen-
tum teres hepatis was cut off and ligated using 
a 2-0 suture at the root. Afterwards, an incision 
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about 2 mm in length was made beneath the 
xiphoid process. Subsequently, the hepatoduo-
denal ligament was isolated to expose the cho-
ledochal cyst. For the cyst with a large dimen-
sion, decompression was performed at the 
anterior wall of the cyst. For the cyst with a 

moderate or small dimension, the bile duct was 
completely isolated at the anterior part of the 
portal vein, followed by ligation using a 2.0 
suture. Subsequently, the cyst was cut off from 
the gallbladder. 

Cholangiography was performed during the sur-
gery to identify the distance between the steno-
sis and the duodenal papilla (Figure 4). 

Figure 1. MRCP imaging of the choledochal cyst in 
Case 1. T2W indicated significant dilation of the com-
mon bile duct in a ball-like profile with a size of 160 × 
150 mm. No significant dilation was observed in the 
intra-hepatic bile duct. 

Figure 2. MRCP imaging of the choledochal cyst in 
Case 2. T2W indicated significant dilation of the com-
mon bile duct in a ball-like profile with a size of 35 
× 30 mm. Slight dilation was observed in the intra-
hepatic bile duct and common hepatic duct. The in-
ferior segment of the common bile duct in proximity 
to the duodenum opening was narrowed. 

Figure 3. MRCP imaging of the choledochal cyst in 
Case 3. T2W indicated fusiform dilatation in the mid-
dle and upper segment of common bile duct with the 
largest width of 25 mm approximately. The inferior 
segment of the common bile duct was significantly 
narrowed. 

Figure 4. The whole picture of choledochal cyst. The 
superior border of the cyst was dissected at a posi-
tion that was 1 cm to the bifurcation of the left/right 
hepatic duct. The inferior segment was isolated until 
reaching the bile duct localized at the pancreas. 
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Subsequently, the cyst was removed upon the 
protection of opening of pancreas. Upon the 
exposure of the Treitz’s ligament, the jejunum 
was dissected using a stitching instrument 
under the laparoscope at the position that was 
15-20 cm beneath the Treitz’s ligament. 
Afterwards, the mesojejunum was opened 
using the ultrasound knife. The distal part of 
the jejunum loop was lifted to the first porta 
hepatis across the colon, and then an incision 
with similar diameter to the bile duct was made 
at the margin of the mesenterium. The anasto-
mosis of the gallbladder and intestine was per-
formed using 4-0 absorbable suture. Side-to-
side anastomosis was performed to the distal 
and proximal end of the jejunum. Before the 
closure of the anastomotic stoma, a catheter 
was inserted to the anastomotic stoma of gall-
bladder and intestine. After distal occlusion, 
special cares were taken to prevent from leak. 
Finally, a drainage tube was inserted at the infe-
rior part of the anastomotia stoma, and was led 
out from the right operating whole. 

The patients were discharged with satisfactory 
treatment outcome. Written informed consents 
were obtained from each patient. No gallblad-
der leak, postoperative bleeding or infection 
was reported during the 3-24 months follow up.

Discussion

Choledochal cyst has been commonly acknowl-
edged as a precancerous lesion as patients 
may usually develop malignant carcinoma. 
Radical resection and Roux-en-Y anastomosis 
is the standard method for the management of 
congenital choledochal cyst. In 1995, video-
guided laparoscopic treatment was initially 
used in clinical practice for the management of 
choledochal cyst [7]. In China mainland, 
increasing cases of such disease have been 
reported in children and teenagers [6, 8]. 
However, rare studies on adults are available. 
In this case, we present the experiences of 
management of choledochal cyst in adults 
using the laparoscopic technique. 

In our clinical experiences, we have been focus-
ing on the management of choledochal cyst 
using laparoscope. Our experiences are sum-
marized as follows: (i) The ligamentum teres 
hepatis was ligated using a suture, which con-
tributed to the complete exposure of the first 
porta hepatis. In addition, such procedure 

could expand the surgical fields. (ii) Initially, the 
hepatoduodenal ligament was dissected to 
expose the cyst, based on which to identify the 
location of the bile duct and the conjunction of 
left/right hepatic duct. Afterwards, the bile 
duct was ligated using a suture in order to pre-
vent the infection caused by leak of bile. On 
certain circumstances, a longitudinal incision 
should be made at the cystic wall to expose the 
cyst with a large dimension or those with 
unclear location of the bile duct or conjunction 
of left/right hepatic duct. (iii) Cholangiography 
was necessary for the removal of the distal cyst 
to ensure the distance between the bile duct 
and duodenal papilla. For the cyst very close to 
the duodenal papilla, measures should be 
taken to protect the integrity of the pancreatic 
duct. As pancreaticobiliary maljunction has 
been eliminated in the surgery, the tendency of 
malignancy was remarkably decreased. (iv) For 
the radical resection of cyst, the cyst should be 
cut off from the bile duct at a position that was 
0.3-0.5 cm to the upper part. Meanwhile, part 
of the cystic wall should be kept in order to pro-
vide an appropriate stump, which contributed 
to the anastomosis of the gallbladder and 
intestinal tract, as well as reducing he chance 
of stenosis in the anastomotic stoma. (v) For 
the isolation of cystic wall, more attention 
should be paid to the blood vessels (with a 
diameter of more than 3 mm) of the cystic wall 
in proximity to the pancreas. To prevent the 
postoperative bleeding, vessel clamp was nec-
essary. (vi) Special cares should be taken to 
prevent postoperative bile leak through push-
ing the ansa intestinalis to the porta hepatis 
during the knotting process. This procedure 
would decrease the tension during the sutur-
ing. (vii) Prior to the anastomosis of distal part 
and proximal part of the jejunum, a catheter 
should be inserted until the anastomosis of the 
gallbladder and intestine. Special cares should 
be taken to prevent leak in the anastomosis. 

In the past decades, the accepted manage-
ment method for choledochal cysts was drain-
age into the adjacent duodenum or stomach 
[9]. Subsequently, Roux-en-Y jejunal loop was 
used [10]. Nowadays, complete excision is rec-
ommended with the increase of the knowledge. 
To our knowledge, five types of choledochal 
cysts are available [1, 11]. For patients with 
type I cysts, complete resection of cyst was 
performed together with reconstruction with a 
hepatic jejunostomy. For patients with type II 
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cysts, solely resection was adequate. Unfor- 
tunately, the management efficiency for the 
other three types of choledochal cysts is still 
not well defined [11, 12]. In this study, we pres-
ent three cases of patients received resection 
and Roux-en-Y anastomosis under laparo-
scope. The surgery was minimally invasive, and 
no recurrence or postoperative complications 
were reported in the 3-24 months follow up. 
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