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a b s t r a c t 

Bile duct injuries are rare complications of hepatobiliary pancreatic surgery, leading to se- 

vere complications if not timely diagnosed and treated, with surgery traditionally being the 

primary treatment option. However, percutaneous transhepatic or endoscopic interventions 

have recently gained widespread use. We present a case study of a patient with variant bil- 

iary anatomy, who suffered biliary tract injury postcholedochal cyst resection and Roux-en- 

Y hepaticojejunostomy; successfully treated with percutaneous transhepatic bilioenteric 

neoanastomosis, guided by ultrasound and digital subtraction angiography (DSA). 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

Choledochal cysts represent a rare congenital anomaly of the
biliary system, characterized by the isolated abnormal dilation
of the intrahepatic or extrahepatic bile ducts, or a combina-
tion of both. Stone formation and cholangitis are the 2 most
common complications in patients with choledochal cysts. La-
paroscopic cyst excision and Roux-en-Y hepaticojejunostomy
are considered the primary treatment options for most cases
[1] . 

Anatomical variations in the biliary tract pose a risk factor
for biliary complications in hepato-biliary surgery, particularly
bile duct injury post cholecystectomy and surgeries involving
the choledochal duct [2] . Depending on the types of the biliary
injury, different treatment approaches are selected, such as
endoscopic, percutaneous transhepatic, or surgery; however,
percutaneous transheptatic are often the first choice for man-
aging prior complications and for definitive or adjunctive sur-
gical treatment [ 3 ,4 ]. 

We present a case using the technique of percutaneous
transhepatic bilioenteric neoanastomosis (PTBN) to treat a pa-
tient with right posterior segmental bile duct injury following
choledochal cyst resection, who had biliary anatomical varia-
tions including the absence of a right hepatic duct, with the
Fig. 1 – (A) CT scan upon patient admission showing a large bilo
and C) Drainage of the biloma using an 8F drainage catheter, wit
segmental bile duct (RPBD); (D) Placement of a 9F drainage cathe
right posterior segmental bile duct (RPBD) draining directly
into the common hepatic bile duct. 

Case presentation 

A 22-year-old female patient presented with a history of
chronic right flank pain. Abdominal ultrasonography and
magnetic resonance cholangiopancreatography diagnosed a
type 1 choledochal cyst according to the Todani classification,
with the choledochal cyst’s largest diameter measuring 5 cm.
The patient underwent laparoscopic excision of the chole-
dochal cyst combined with a Roux-en-Y hepaticojejunostomy.

Three months postsurgery, the patient developed abdomi-
nal pain accompanied by fever. Laboratory findings on admis-
sion with a white blood cell count (WBC) of 7.65G/L (Reference
range: 4.4-10.9 G/L), neutrophilia at 76.5% (Reference range:
37%-80%), bilirubin at 12.7 μmol/L (Reference range: < 17.1
μmol/L), AST of 80 U/L (Reference range < 40 U/L), and ALT of
42 U/L (Reference range < 40 U/L). Abdominal CT imaging re-
vealed a 6 cm fluid collection at the hepatic hilum, along with
mild dilatation of the right RPBD. Percutaneous drainage of
the fluid collection was performed using an 8F Pigtail catheter
(ReSolve, Merit, South Jordan, UT), which yielded biliary fluid.
ma in the hepatic hilum region with a diameter of 6 cm; (B 

h imaging through the catheter revealing the right posterior 
ter into the RPBD. 
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Fig. 2 – (A) Insertion of a 16 G Agiocath needle through the tunnel of the RPBD drainage catheter; (B), under the guidance of 
DSA and ultrasound, the needle is advanced through liver parenchyma towards the jejunal loop; (C), after confirming the 
needle’s position within the jejunal loop, a 0.035 guide wire is threaded from the right posterior segmental bile duct into 

the jejunal loop; (D), a 6F drainage catheter is initially placed into the bilioenteric neoanastomosis, subsequently replaced 

with an 8F drainage catheter after 2 weeks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Contrast injection into the biloma demonstrated the RPBD, but
there was no visualization of the anterior segmental bile duct
or left hepatic bile ducts, nor contrast flow into the hepatico-
jejunostomy site. After 3 days, following resolution of the in-
fection, a 9F drainage catheter was placed percutaneously in
the RPBD. One week postbiliary drainage catheter placement,
the fluid collection catheter was removed. Follow-up imaging
showed no biliary leakage into the peritoneal cavity. Subse-
quently, the patient underwent PTBN. 

Prior to the removal of the biliary drainage, a 0.035-inch
guide wire (Terumo, Shibua-ku, Tokyo, Japan) was threaded
through the catheter into the RPBD. Subsequently, and
needle 16 gauge (BD Angiocath, NY) was introduced into
the same biliary branch through the drainage track. Under
DSA and ultrasound guidance, the needle traversed the
hepatic parenchyma towards the jejunal loop of the hepato-
jejunostomy. After contrast injection confirmed jejunal loop
visualization, a 6F drainage catheter was placed with the
tip in the jejunal loop and the side hole at the RPBD. Good
contrast flow into the jejunal loop was observed. Two weeks
later, the catheter was replaced with a larger 8F catheter.
One month postprocedure, the catheter was removed, and
follow-up imaging demonstrated good flow from the RPBD
into jejunal loop. The patient underwent regular 6-month
follow-up, with ultrasound showing no fluid collection, mild
bilateral intrahepatic ductal dilatation, no evidence of fluid
collections, and no signs of infection or biliary stasis. 

Discussion 

Biliary tract injuries are a rare complication associated with
hepatobiliary pancreatic surgeries, leading to serious compli-
cations if not diagnosed and treated promptly [4] . In surgeries
involving resection of the choledochal cyst combined with a
Y-shaped hepaticojejunostomy, according to Zhang’s study,
the complication rate related to the biliary tract was 5.6% [1] ;
in another study by Lee, the biliary complication rate was
2.7%. This rate did not differ significantly between laparo-
scopic and open surgeries [5] . In contrast, for cholecystectomy,
the postoperative biliary tract injury rate increased from 0.2%
in open surgeries to 0.5% in laparoscopic surgeries [3] . One of
the risk factors for biliary tract injury is the presence of vari-
ant biliary anatomy. Thorough preoperative biliary anatomy
assessment is crucial, not only in liver transplantation but
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Fig. 3 – After 3 months the drainage catheter was removed: 
(A), imaging through the catheter tunnel shows a 
well-functioning bilioenteric neoanastomosis, with no 

evidence of leakage into the abdominal cavity or beneath 

the hepatic capsule; (B), ultrasound examination at 6 
months reveals mild dilation of the intrahepatic bile ducts, 
without any abnormal fluid collections around the hepatic 
region. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

also in all surgeries involving the biliary tract [ 6 ,7 ]. Zhang
suggests that intraoperative cholangiography helps minimize
the risk of biliary tract injury [1] ( Fig. 1 ). 

Management of bile duct injuries typically involves a
multidisciplinary approach, dependent on the type of injury,
time of detection, overall condition of the patient, and the
complications being faced. Accurate assessment of the injury
aids in selecting the safest and most effective treatment
method. Surgery has traditionally been the preferred option,
though it comes with its own complexities and potential
complications. In patients who have undergone hepatico-
jejunostomy, percutaneous interventions are increasingly
favored [8] . The creation of bilioenteric neoanastomosis
has been reported by some authors as a viable solution for
patients with postoperative biliary tract injuries [ 9 ,10 ]. Wnuk
suggests that combining cone beam CT imaging with balloon
insertion into the jejunal loop is a safer alternative compared
to traditional transjejunal approaches [ 11 –13 ]. In our clinical
case, the percutaneous transhepatic approach under ultra-
sound and DSA guidance was a safe and convenient choice.
Varying the size of the drainage catheter from small to large
at different stages, instead of using balloon dilatation from
the beginning, minimizes the risk of hepatic and jejunal loop
trauma at the anastomosis site (Fig. 2 ). 

One of the challenges in performing PTBN is the potential
for stricture formation in the newly formed biliary conduit.
In our patient, during a follow-up period of 6 months, there
was no evidence of stricture formation or any infection ( Fig. 3 ).
However, regular monitoring is essential, and the placement
of a covered stent should be considered for future manage-
ment. 

Conclusion 

Percutaneous transhepatic bilioenteric neoanastomosis,
guided by ultrasound and DSA, presents a novel option for
patients with postoperative biliary tract injuries, particularly
in cases involving hepaticojejunostomy. Future surveillance
for potential restenosis remains imperative. 

Ethical approval 

All procedures performed in studies involving human partici-
pants were in accordance with the ethical standards of the in-
stitutional and/or national research committee and with the
1964 Helsinki declaration and its later amendments or compa-
rable ethical standards. For this type of study formal consent
is not required. 

Consent for publication 

Consent for publication was obtained for every individual per-
son’s data included in the study. 

Patient consent 

Written informed consent for the publication of this case re-
port was obtained from the patient. 
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