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A stricture of the bilioenteric anastomosis is a known complication of pancreaticoduodenec-
tomy surgery and pediatric liver transplant. Occasionally, a complete biliary occlusion is
encountered that cannot be treated utilizing endoscopic or conventional interventional ra-
diology blunt recanalization techniques. In this article, we report 2 cases of successful sharp

percutaneous ultrasound-guided retrograde creation of bilioenteric neoanastomosis in the
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setting of a complete biliary occlusion following Whipple surgery and liver transplant re-

spectively. Percutaneous creation of bilioenteric neoanastomosis is a feasible minimally in-

vasive therapeutic option alternative to surgical revision or when endoscopy is infeasible.
© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

A stricture of the bilioenteric anastomosis is a well known
complication after a whipple surgery. The reported incidence
is 2.6% following surgery, independent of benign or malig-
nant disease [1]. An anastomotic stricture may progress to
biliary occlusion due to an exhuberant fibrotic healing re-

sponse or local tissue ischemia [2]. Initially, a biliary occlu-
sion is often managed by endoscopy. However, in patients
with surgically altered anatomy, endoscopy can be challeng-
ing or infeasible. If endoscopy fails, the occlusion is usually
managed by percutaneous placement of an external biliary
drainage catheter. However, an external biliary catheter is as-
sociated with complications that include: electrolytes imbal-
ance, dehydration, malabsorption of fat-soluble vitamins, and
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poor quality of life [3]. Therefore, an internal biliary drainage
catheter should be placed provided the occlusion can be trans-
gressed. An internal catheter helps to restore bile acid in the
hepato-enterological circulation and promote proliferation of
goblet cells and expression of MUC2 which play an essen-
tial function in intestinal mucosa barrier protection. Addition-
ally, an internal biliary drainage promotes recovery of immune
function [4]. Placement of an internal biliary drainage catheter
can be challenging in the setting of an occlusion of the bil-
ioenteric anastomosis and often requires a multidisciplinary
team approach. Surgical revision of the anastomosis is asso-
ciated with a higher complication rate making minimally in-
vasive approach preferable [5]. There are reports of creation
of a bilioenteric neoanastamosis under fluoroscopy following
identification of a safe pathway based on preprocedural cross
sectional imaging. We report 2 cases of successful sharp per-
cutaneous creation of a bilioenteric neoanastomosis utilizing
ultrasound-guidance to identify and avoid vasculature includ-
ing the hepatic artery, portal vein, and other collateral vessels
along the tract.

Case 1

A 56-year-old woman with history of pancreatic adenocarci-
noma, status post chemoradiation therapy, Whipple pancre-
aticoduodenectomy with Braun enteroenterostomy with sep-
arate right and left hepaticojejunal anastomoses presented
with an occluded left biliary hepaticojejunal anastomosis. The
patient’s postoperative course was complicated by thrombosis
of the hepatic artery, main portal vein, and proximal superior
mesenteric vein. This lead to the development of cavernous
transformation of the portal vein and multiple upper abdom-
inal venous collaterals. The patient subsequently developed a
right hepatic abscess, a stricture at the right hepaticojejunal
anastomosis, and occlusion of the left hepaticojejunal anasto-
mosis; these were managed by placement of a multipurpose
abscess drainage catheter, a right internal/external and left
external biliary drainage catheter, respectively. Review of the
preprocedural cross-sectional imaging showed interposition
of multiple peri-portal collateral veins and the hepatic artery
along the expected location of the left biliary hepatojejunos-
tomy (Figs. 1 and 2). Our advanced endoscopists did not think
an endoscopic approach would be feasible because of the pa-
tients anatomy. Given these findings, the technical challenges
associated with endoscopy, and morbidity and mortality asso-
ciated with surgical revision, a decision was made to proceed
with percutaneous treatment of the occluded left biliary hepa-
tojejunostomy. a decision was made to proceed with real-time
ultrasound guidance with sharp recanalization to prevent in-
advertent puncture of these vessels.

Case 2

An 8-year-old child with history of liver failure of unknown
etiology, status post liver liver transplantation 10 months ago
with course complicated by T-cell mediated rejection and

Fig. 1 - Preprocedure contrast enhanced coronal CT of the
abdomen showing interposition of vascular structures
along the projected neoanastomosis tract (black arrow).

Caudal Cranial

Fig. 2 - Doppler ultrasound of the abdomen showing
interposition of vascular structures along the projected
neoanastomosis tract.

hepatic artery thrombosis. She developed biliary stricture 6
months following liver transplant. ERCP was performed with
placement of a plastic stent. Her course was further compli-
cated by stent migration, complete occlusion of the common
bile duct and cholangitis. Bilateral external biliary drainage
catheters were placed. Internalization utilizing endoscopic
and conventional interventional radiology blunt recanaliza-
tion techniques were unsuccessful due to complete common
duct obstruction. Decision was to proceed with percutaneous
sharp bilioenteric recanalization.
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Fig. 3 - Frontal spot fluoroscopic image showing an abrupt
cut-off of the left biliary system (black arrow). A right
internal biliary drainage catheter is present along with a
right hepatic abscess drainage catheter. Contrast in the
loop of bowel is from the injection of the right tube.

Procedure

Internal review board approval is not required for this sub-
mission. Written Informed consent was obtained from patient
and parent prior to the procedure. The procedure was per-
formed in a similar fashion in each case.

The procedure was performed in the interventional radi-
ology suite under general anesthesia. One gram of ceftriax-
one (Ceftriaxone sodium, Pfizer, USA) was given intravenously
prior to the procedure. The right and left biliary catheters were
removed over 180-cm-long Amplatz guidewires (Boston Sci-
entific, Marlborough, MA) under fluoroscopic guidance. A 12
French sheath (Cook, Bloomington, USA) was placed from the
right biliary access and a 5 French sheath (Terumo, Elkton,
USA) from the left biliary access. Sheath cholangiograms re-
vealed clearance of contrast medium from the right biliary
system into the small bowel; however, there was no clearance
of contrast medium from the left biliary system into the bowel.
Several attempts were made to cross the hepatico-jejunal oc-
clusion, using conventional methods with different catheters
and wires which were unsuccessful. Therefore, a decision was
made to proceed with sharp neoanastomosis creation.

A 32-mm-diameter Coda balloon (Cook, Bloomington, USA)
was advanced through the right sheath and positioned in the
proximal jejunum in the region of the left bilioenteric anasto-
mosis (Fig. 3). The balloon was inflated with 15 ml of 20% di-
luted contrast material. A 15 mm snare was placed at the level
of the left biliary occlusion. Using ultrasound and fluoroscopic
guidance, a 21-gauge 15 cm Chiba needle (Cook, Bloomington,
USA) was advanced in a retrograde fashion from a percuta-
neous approach through the Coda balloon (localized in the

Fig. 4 - Oblique spot fluoroscopic images shows a 21-gauge
chiba needle advanced through an inflated Coda balloon
(localized in the proximal small bowel) into a 15 mm snare
loop at the site of left duct occlusion (black arrow).

Fig. 5 - Spot fluoroscopic image after recanalization of the
occluded left hepatic (black arrow) shows internal right and
left biliary drainage catheters along with a right hepatic
abscess drainage catheter.

proximal jejunum) into the snare loop in the occluded left bil-
iary duct (Fig. 4). Gray scale and color doppler ultrasound scan-
ning was performed to guide needle and avoid puncture of the
peri-portal venous collaterals and hepatic artery (Fig. 5). A V-
18 wire (Boston Scientific, Heredia, Costa Rica) was advanced
through the Chiba needle. The needle was retracted. The wire
was grasped with the snare and pulled back through the left
biliary sheath providing a through and through access. A 5
French Quick-cross catheter (Spectranetics, Colorado Springs,
USA) was then advanced through the left sheath over the wire
into the bowel and an Amplatz wire placed. The newly cre-
ated left hepatico-jejunal neoanastomosis was dilated with a
4 mm x 4 cm Mustang balloon (Boston Scientific, Galway, Ire-
land) and an 8.5 French left internal-external biliary drainage
catheter (Cook, Bloomington, USA) was placed. A 12 French
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right internal-external biliary drainage catheter (Cook, Bloom-
ington, USA) was placed (Fig. 5). At 3 month follow-up, sheath
cholangiogram showed a widely patent neoanastomosis.

Discussion

These 2 cases illustrate the use of ultrasound guidance in the
creation of bilioenteric neoanastomosis when a safe direct
pathway could not be identified on preprocedural imaging.
No procedural related complications were observed. To our
knowledge, there are no prior reports of a sharp bilioenteric
neoanastomosis creation utilizing ultrasound guidance.

Since the first report of percutaneous transjejunal cather-
ization of a Roux-en-Y biliary jejunal anastomosis in 1987,
various percutaneous recanalization techniques have been re-
ported in the literature for treatment of a biliary enteric anas-
tomosis occlusion [6-8]. Given the close relationship of the
portal vein and hepatic artery to the common bile duct serious
complications of neoanastomosis creation can occur. A biliary
leak, inadvertent vascular injury, and a bilio-vascular fistula
have been reported. Previous reports have described the use
of preoperative CT or MR to avoid vascular complications. Our
technique provides real time ultrasound guidance of the nee-
dle through the course of the trajectory to avoid inadvertent
puncture of vascular structures. This could be utilized in com-
plex cases where surgical, endoscopic, or transhepatic tech-
niques fail or are not an option. The technique is a better op-
tion than relying on CT or MRI to avoid vascular complications
since they do not provide real time guidance.

Percutaneous endobiliary radiofrequency ablation for re-
fractory benign hepaticojejunostomy and biliary strictures
along with creation of an anastomosis using a magnetic com-
pression have been reported in the literature. More recently,
successful percutaneous biliary neo-anastomosis creation us-
ing a radiofrequency wire has been described for biliobiliary,
biliogastric, and biliojejunal neoanastomosis creation with no
report of major complications [3,5]. Our technique offers an
additional treatment option in patients with a complete oc-
clusion of the anastomosis.

Long-term follow-up is needed and a larger cohort sample
is warranted to assess patency of the neo-anastomosis and
recurrence rate.

In conclusion, real time ultrasound guidance for percuta-
neous creation of bilioenteric neoanastomosis offers an al-
ternative management option of biliary occlusion when en-
doscopy is infeasible or conventional recanalization tech-
niques fail.
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