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A Case of Severe Biliary Anastomotic Stricture after Living
Donor Liver Transplantation Successfully Treated Using the
Modified Gunsight Technique with Two Balloon Catheters
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Abstract

Biliary stricture is a serious postoperative complication of liver transplantation. We report the case of a 2-
year-old boy with severe biliary anastomotic stricture after left lobe living donor liver transplantation. As can-
nulation from the occluded B3 into the jejunum was impossible using the conventional technique, a gunsight
approach was utilized. By puncturing balloons dilated at the occluded site of B3 and the proximal end of the
non-occlusive B2, a tract between B3 and B2 was created, and the catheter was finally successfully inserted
from B3 into the jejunum through the dilated tract and B2. The gunsight approach is an option for severe
biliary strictures when the conventional approach proves impossible.
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Introduction

Case Report

Biliary stricture occurs in 5-25% of pediatric living donor
liver transplants[1]. The main cause of biliary stricture is
graft ischemia; in such cases, multiple branches are affected.
Isolated biliary strictures, on the other hand, normally occur
at an anastomotic site and tend to occur after choledochoje-
junostomy rather than bile duct-to-bile duct anastomosis [1].
Treatment is usually performed endoscopically or percutane-
ously but if the stricture is at an acute or skew angle or if
occlusion is complete, canalization becomes difficult and re-
anastomosis may be necessary to avoid graft loss [1]. The
use of microcatheters and the rendezvous technique for
penetration in difficult cases has been reported [2]. We re-
port successful cannulation of an anastomotic stricture after
liver transplantation using the gunsight approach.

The patient was diagnosed with biliary atresia at the age
of 1 month. Hepatoportoenterostomy was performed, but the
patient s jaundice did not adequately resolve, and the pa-
tient underwent living-donor liver transplantation comprising
a left lateral segment graft and choledochojejunostomy at 10
months of age. One year later, hepatobiliary enzyme levels
were elevated in blood tests (aspartate aminotransferase, 53
IU/L; alanine aminotransferase, 42 IU/L; lactate dehydroge-
nase, 337 IU/L; alkaline phosphatase, 1557 IU/L; and ¥-
glutamyl transpeptidase, 105 IU/L) although the values of
total bilirubin and direct bilirubin were normal (total biliru-
bin, 0.7 mg/dL; direct bilirubin, 0.1 mg/dL). As computed
tomography (CT) suggested anastomotic biliary stricture, he
was referred to our department for percutaneous transhepatic
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Figure 1.

a) Cholangiogram shows the occluded bile duct anastomosis of B3 (arrow). b) Cone-

beam CT after PTBD from B2 reveals a skew position between the catheters in B3 (arrow) and B2

(arrowhead).

biliary drainage (PTBD). The dilated left lateral anterior seg-
mental bile duct (B3) was punctured using a 22-G Chiba
needle (Hanako, Japan) under ultrasound (US) guidance, and
a 4-Fr sheath dilator (Hanako, Japan) was placed. Contrast
medium injection revealed that the origin of B3 was oc-
cluded (Figure 1a). Attempts to penetrate the occluded site
with a 4-Fr hooked catheter (Medikit, Japan)/0.035-inch
guidewire (Radifocus, Terumo, Japan) and a microcatheter
were unsuccessful, and a 7-Fr catheter (Hanako, Japan) was
temporarily placed. Liver dysfunction subsequently im-
proved. One week later, the 2nd intervention was performed
with the aim of inserting an internal-external drainage cathe-
ter. Cholangiography from the B3 catheter demonstrated
faint visualization of the jejunum due to severe stricture of
origin of B3. The standard antegrade approach to cross the
stenosis again proved unsuccessful. Next, we performed
PTBD of the non-dilated left lateral posterior segmental bile
duct (B2) with a 22-G Chiba needle (Hanako, Japan) under
US guidance and concluded the procedure with placement
of a 7-Fr pigtail catheter (Hanako, Japan) from B2 to the je-
junal limb for the preparation of the rendezvous approach
[2] in the next intervention. The 3rd intervention was con-
ducted 2 months later. A 6-Fr sheath (Medikit, Japan) was
inserted into B3 and a 5-Fr sheath (Medikit, Japan) into B2.
Initially, we attempted to perform a rendezvous approach,
but penetration using a rendezvous technique was considered
difficult because of the skew positions of B3 and B2 (Fig-
ure 1b, Supplementary Video) and the severity of the stric-
ture. Therefore, we decided to use the gunsight approach
[3]. Two 5.2-Fr balloon catheters (Selecon Balloon Catheter,
Terumo, Japan) were placed and dilated at the end of the
occluded site in B3 and at the proximal end of the non-
occluded B2 (Figure 2a). Preoperative CT confirmed no
vessels between the two balloons, and the angles of fluoros-
copy were adjusted so that the two balloons appeared to
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overlap on the fluoroscopic image (Figure 2b). From this
bull’s eye view, a 22-G needle (Hanako, Japan) was inserted
percutaneously and transhepatically to sequentially puncture
the balloons in B3 and B2. Collapse of both balloons was
confirmed (Figure 2c); as soon as the B2 balloon had col-
lapsed, a 0.018-inch stainless steel guidewire (Hanako, Ja-
pan) was inserted and advanced to the jejunal limb (Figure
2d). The tract formed between B3 and B2 was dilated using
a 4-Fr sheath dilator (Hanako, Japan). A wire was then in-
serted from B3 along the tract to the jejunal limb. Finally, a
tube was inserted from the B3 side into the jejunal limb to
complete the internal-external drainage pathway (Figure 2e).
No obvious postoperative complications were observed. Bal-
loon dilation and tube replacement at the biliary anastomosis
site were subsequently repeated, and as of the time of writ-
ing, 5 years after the procedure, the tube remained subcuta-
neously implanted and maintained through the anastomosis,
and the patient remains under observation with no signs of
graft loss.

Discussion

The gunsight approach was first reported by Haskal et al.
for use in percutaneous portosystemic shunt formation [3].
In this technique for creating a connection between two lu-
minal structures, fluoroscopy is rotated to identify a cross
section in which the two snares overlap, and both snares are
penetrated. This method has also been reported for revascu-
larization of an occluded popliteal artery [4] and percutane-
ous left internal jugular vein-to-thoracic duct bypass to re-
solve a blocked lymphatic duct [5].

In the present case, the end of the occluded site in B3
was adjacent to B2, but severe post-transplant stricture pre-
vented canalization using conventional methods. Alternative
methods using a microcatheter set or rendezvous technique
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Figure 2.

should be considered in such difficult cases [2], both of
which proved unsuccessful in the present case. Direct needle
puncture [6] should also be considered, but the skew rela-
tionship between B3 and B2 also made it difficult to directly
puncture the lumen of B2 from a sheath placed in B3. Other
recanalization techniques, such as radiofrequency puncture
wires, yttrium aluminum garnet lasers, and compressing
magnets, have been reported, all of which are off-label and
not easy to apply [7-9]. The gunsight approach may be
helpful for creating communication between two luminae
that lie at acute angles to each other and have robust inter-
vening structures.

The original method used snares, but we used balloon
catheters to ensure that the bile duct lumen was dilated. Al-
though we were unable to draw the catheter from B3 into
the B2 side with a snare as in the original method, we suc-
cessfully passed the catheter through from B3 to the B2 side
using sheath dilation to create a passage between the two.
Opening the snare in the intrahepatic duct may be difficult
due to its collapse, and this revised method should be con-
sidered when using the gunsight approach for small-
diameter structures.

The gunsight approach is a technique for catheter penetra-
tion by puncturing a site that is not itself a lumen, and thus
entails the possibility of puncture-related complications. In
this case, CT before the third intervention confirmed the ab-
sence of any intervening vascular structures such as the ar-
tery and portal vein between the end of the occluded site in
B3 and B2, and no structures that should be avoided were
apparent along the percutaneous transhepatic pathway to the
end of the occluded site in B3. Therefore, we considered
that the puncture could be conducted safely, and the proce-
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a) Balloon catheters are respectively dilated at the occluded site of B3 (arrow) and the
proximal end of B2 (arrowhead). b-e) From the bull’s eye view, balloons in B3 and B2 are sequen-
tially punctured using a 22-G Chiba needle (b, arrowhead). Just after the rupture of the balloon in
B2 (c, arrowhead), the guide wire (d, arrowhead) is inserted through the needle into the jejunum and
the tract between B3 and B2 was dilated using a 5-Fr vascular sheath. Finally, the catheter (e, arrow)
is successfully inserted from B3 into the jejunum through the dilated tract.

dure was performed without complications. For any punc-
ture, investigating the safety of the puncture path on preop-
erative imaging is crucial.

To prevent graft loss and reoperation, proper management
of the tube for the treatment of biliary stricture after living
donor liver transplantation is important. Regarding the cur-
rent management of the tube placed using the gunsight ap-
proach, the tube remains in place even 5 years after the pro-
cedure. The decision to maintain the tube reflects our and
the family’s reluctance, given the possible requirement for
further invasive procedures in a 7-year-old child. As frequent
and repeated balloon dilatation may be necessary to safely
achieve tube-independent status [10, 11], such trials will be
offered when the patient is older and does not require gen-
eral anesthesia for each procedure.

Conclusions

The gunsight approach appears to be useful for crossing
severe biliary strictures and should be considered when con-
ventional approaches are unsuccessful.
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