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Abstract

Endoscopic ultrasonography (EUS)-guided biliary
drainage was performed for treatment of patients who
have obstructive jaundice in cases of failed endoscopic
retrograde cholangiopancreatography (ERCP). In
the present study, we introduced the feasibility and
outcome of EUS-guided choledochoduodenostomy
in four patients who failed in ERCP. We performed
the procedure in 2 papilla of Vater, including one
resectable case, and 2 cases of cancer of the
head of pancreas. Using a curved linear array
echoendoscope, a 19 G needle or a needle knife was
punctured transduodenally into the bile duct under
EUS visualization. Using a biliary catheter for dilation,
or papillary balloon dilator, a 7-Fr plastic stent was
inserted through the choledochoduodenostomy site
into the extrahepatic bile duct. In 3 (75%) of 4 cases,
an indwelling plastic stent was placed, and in one case
in which the stent could not be advanced into the bile
duct, a naso-biliary drainage tube was placed instead.
In all cases, the obstructive jaundice rapidly improved
after the procedure. Focal peritonitis and bleeding not
requiring blood transfusion was seen in one case. In
this case, pancreatoduodenectomy was performed and
the surgical findings revealed severe adhesion around
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the choledochoduodenostomy site. Although further
studies and development of devices are mandatory,
EUS-guided choledochoduodenostomy appears to be
an effective alternative to ERCP in selected cases.
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INTRODUCTION

Endoscopic transpapillary biliary stenting is the
most common procedure for biliary drainage
in patients with obstructive jaundice. However,
there are patients who failed to achieve bile duct
access because of failed biliary cannulation or an
inaccessible papilla due to severe duodenal stenosis
caused by tumor invasion. Percutaneous transhepatic
biliary drainage (PTBD) or surgical intervention is
required in such cases. Both methods have a higher
morbidity and mortality than endoscopic methods!".
Recently, endoscopic ultrasonography (EUS)-guided
choledochoduodenostomy has been reported as an
alternative biliary drainage techniquel®'l. The aim of the
study is to evaluate the potential role of EUS-guided
choledochoduodenostomy in the biliary drainage.

CASE REPORT

This series includes all procedures performed at our
institution between June 2005 and January 2008. At first,
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Figure 1 Convex echoendoscope clearly depicts the extrahepatic bile duct
(green) (patient 3). GB: Gallbladder; CBD: Common bile duct; PV: Portal vein.
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Figure 2 After EUS-guided puncture, contrast medium is injected into the bile
duct for cholangiogram, a 0.035-inch guidewire was inserted into the outer
sheath (patient 3).

we attempted endoscopic retrograde cholangiography
(ERCP) in all patients. If standard ERCP techniques
failed, precut sphincterotomy was used for biliary
cannulation. The EUS-guided choledochoduodenostomy
was performed only in case of failed biliary cannulation
or inaccessible papilla due to severe duodenal stenosis
caused by tumor invasion. Using an echoendoscope with
a curved linear array transducer, and a 3.7-mm accessory
channel with an elevator (GF-UCT2000-OL5, Olympus
Medical Systems Co. Ltd, Tokyo, Japan), the extrahepatic
bile duct was visualized at the level of the duodenal
bulb (Figure 1). A 19-gauge needle (EchoTip, Wilson-
Cook, Winston-Salem, NC) without electrocoagulation,
or a needle knife (Zimmon papillotomy knife, Wilson-
Cook) with electrocoagulation (EndoCut ICC200,
ERBE ELEKTROMEDIZIN GmbH, Tubingen,
Germany) was inserted transduodenally into the bile
duct under EUS visualization. After the central needle
is removed, bile is aspirated and contrast medium is
injected into the bile duct for cholangiography, and
450 cm long, a 0.035-inch guide wire is inserted into
the outer sheath (Figure 2). If necessary, a biliary
catheter for dilation, or papillary balloon dilator is
used for dilation of duodenocholedochostomy site.
Finally, a 7-Fr biliary plastic stent (FLEXIMA, Boston
Scientific Japan, Tokyo, Japan) was inserted through the
choledochoduodenostomy site into the extrahepatic bile
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Figure 3 A: Choledochoduodenostomy was accomplished with a 7-Fr plastic
stent in the apex of the duodenal bulb (patient 3); B: The stent was visible in the
duodenal bulb (patient 3).

duct (Figure 3).

After written informed consent was obtained from
patients, all endoscopic procedures were performed with
the patients under conscious sedation with intravenous
flunitrazepam (5-10 mg). As for antibiotics, 1 g cefotiam
hydrochloride was administered by intravenous drip
infusion once on the test day and twice on the following
day. This study was approved by the institutional review
board of our institution.

Patient 1

An 80-year-old man was admitted for treatment of
obstructive jaundice. Tumor invasion to the duodenal
wall at the circumference of the major papilla
was detected when the procedure was impossible.
Biopsy specimens from the major duodenal
papilla revealed adenocarcinoma of the papilla of
Vater. Using a Zimmon needle knife, EUS-guide
choledochoduodenostomy was performed. After dilation
by a Soehendra dilator catheter (SBDC-7 and SBDC-9,
Wilson-Cook), an indwelling 7-Fr plastic stent was
placed across the choledochoduodenostomy site into the
extrahepatic bile duct without any complications. The
obstructive jaundice rapidly improved after insertion
of the biliary stent. The stent did not occlude, and the
patient died of pneumonia 3 mo after the procedure.

Patient 2

A 71-year-old man admitted for abdominal pain and
obstructive jaundice. Computer tomography (CT)
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Figure 4 Choledochoduodenostomy was accomplished using a 5-Fr naso-
biliary tube (patient 2).

showed a huge papilla of Vater tumor with a dilated
bile duct and mild pancreatitis. Biopsy specimens from
the major duodenal papilla revealed adenocarcinoma of
the papilla of Vater. Imaging revealed that the tumor
was resectable. However, since the biliary cannulation
for biliary decompression was impossible because the
tumor occupied the duodenal lumen, EUS-guided
choledochoduodenostomy was performed. After
puncture using a Zimmon needle knife, dilation of
the choledochoduodenostomy site by a Soehendra
dilator catheter was performed. Subsequently, we
attempted to insert a 7-Fr plastic stent from the first
portion of duodenum into the extrahepatic bile duct,
but stent insertion was impossible because the tip
of the stent became impacted in the bile duct site of
choledochoduodenostomy. Although balloon dilation
was performed across the choledochoduodenostomy
site, a 7-Fr stent could not be inserted, therefore, a 5-Fr
naso-biliary drainage tube was inserted into the left
intrahepatic bile duct (Figure 4). Although the obstructive
jaundice rapidly improved after the procedure, there was
bleeding not requiring blood transfusion and smoldering
focal peritonitis of choledochoduodenostomy site.
No evidence of intra-abdominal bile leak was found
by several cholangiography procedures via the naso-
biliary drainage tube. Pancreatoduodenectomy 16 d
after the procedure revealed severe adhesion
around the choledochoduodenostomy site although
choledochoduodenostomy was completed (Figure 5A).
Histological examination revealed mild inflammatory cell
infiltrate adjacent to the sinus tract in the duodenal and
bile duct walls (Figure 5B-D). The patient is presently
healthy 13 mo after surgery.

Patient 3

A 69-year-old man with a history of chronic pancreatitis
and placement of pancreatic stent for the treatment of
abdominal pain, was admitted with obstructive jaundice.
ERCP was impossible because the duodenoscope
could not pass through a severe stricture. EUS-FNA
specimens from pancreas mass showed adenocarcinoma.
Using a 19-gauge needle (EchoTip, Wilson-Cook), EUS-
guided choledochoduodenostomy was performed. After
dilation by a Sochendra dilator catheter, a 7-Fr plastic

www.wjgnet.com
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Figure 5 A: Macroscopic view of completed choledochoduodenostomy (patient
2); B: Surgical specimens showing the completed choledochoduodenostomy
with mild inflammatory cell infiltrate adjacent to the sinus tract in the duodenal
and bile duct walls (HE, x 20, patient 2); C: Magnification of bile duct site (HE,
x 100, patient 2); D: Magnification of bile duct site (HE, x 100, patient 2). BD:
Bile duct.

stent was placed into the extrahepatic bile duct without
any complications. The obstructive jaundice rapidly
improved after insertion of the biliary stent. Since
acute cholangitis occurred 2 wk after the procedure
due to stent clogging, we replaced the plastic stent
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by a self-expandable metallic stent (SEMS) using a
guide wire plus snare forceps technique because the
choledochoduodenal fistula seemed to be incomplete.
Actually, after placement of the first 10-Fr uncovered
SEMS (Niti-S, Teung Medical Co. Ltd. Seoul, Korea),
contrast medium flowed out of the bile duct to the
intra-abdominal space. A second 10-Fr covered SEMS
(Combi-S, Teung Medical Co. Ltd.), therefore, was
placed in the first SEMS. No complications occurred
and the patient had no symptoms 3 mo later at follow-

up.

Patient 4

An 86-year-old woman with unresectable cancer of
the head of the pancreas who had undergone biliary
stenting 1 mo previously, was admitted with obstructive
jaundice. At initial ERCP, an indwelling 10-Fr plastic
stent (FLEXIMA, Boston Scientific Japan, Tokyo,
Japan) was placed. ERCP was impossible because
the duodenoscope could not pass through the tight
stricture caused by cancer invasion. Then, EUS-guided
choledochoduodenostomy was performed. Using
a 19-gauge needle (EchoTip, Wilson-Cook), EUS-
guided choledochoduodenostomy was performed.
After dilation by a Sochendra dilator catheter, a 7-Fr
plastic stent was placed into the extrahepatic bile duct
without any complications. The obstructive jaundice
rapidly improved after insertion of the biliary stent. No
complications occurred and the patients had no related
symptoms till she died 1 mo later.

DISCUSSION

Endoscopic biliary stent placement is the most well-
established method for the treatment of obstructive
jaundice!'. When ERCP fails, usually, PTBD is
chosen as an alternative method for treating biliary
decompression!?. Recently, EUS-guided biliary drainage
using either direct access or a rendezvous technique,
has attracted attention as an alternative procedure
to ERCP or PTCSI191317 Until now, of these EUS-
guided biliary drainage procedures, EUS-guided
choledochoduodenostomy has been performed in 17
cases consisting of 11 pancreatic cancer, 4 papilla of
Vater cancer, 1 bile duct cancer, and 1 bile duct stonel®!’,

The methodology and devices of EUS-guided
choledochoduodenostomy are not yet fully established.
Therefore, there are several important factors during the
procedure to ensure technical success. First, as Yamao
et al’! mentioned, the scope position and puncture site
are very important. Theoretically, the scope pushing
position at which the tip of the convex transducer is
directed at the hepatic hilum, is promising because
the access route to the bile duct is shorter from the
duodenal bulb to the bile duct and the echoendoscope
is stable when several devices are advanced into the
bile duct through the working channel®. However,
when there is duodenal stenosis due to tumor invasion,
anatomically abnormal situation after surgery, the same
scope position may not be always possible. Second, the

type of puncture needle also may be one of the most
important factors. Several reports describe that various
types of needle knife are used for puncture in all but two
cases (88%, 15/17)1'%. Although a needle knife could
make a larger hole compared to a fine-needle aspiration
(FNA) needle which needs dilators or balloon dilation
for the subsequent procedure, a larger hole may lead to
possible intra-abdominal bile leak. In the present series,
we used both a FNA needle and a needle knife with
electrical coagulation. Unfortunately, one case using a
needle knife failed in stent insertion despite making a
comparatively large hole and also using a dilator and
balloon. The main reason for this may be that the tip of
the convex transducer was directed not at the hepatic
hilum but the distal bile duct. In this case, the direction
of the guidewire was changed from distal bile duct to
hepatic hilum to enable technical success. Therefore,
it may be possible that the choledochoduodenostomy
site became kinked and the stent could not torque
adequately because of the instabilization of the scope.
These data suggest that technical success of EUS-
guided choledochoduodenostomy may depend not on
the choice of needle, but mainly the scope position and
direction of puncture.

Several investigators used various diameter plastic
stents® 1018 or 2 SEMSBI. Although the stent diameter
depends on the echoendoscope used, large bore plastic
stent may be better for long patency, similar to the
conventional transpapillary plastic stent. Recently, Yamao
et al* has reported that the mean stent patency of 7- 8.5-Fr
plastic stents for EUS-guided chodedocho-duodenostomy
was 211.8 d. Since there are few data on SEMS in this
procedure, the usefulness of SEMS should be evaluated
from the aspect of cost effectiveness including the issue of
the use of uncovered or covered SEMS.

Previous data revealed that the procedure was
successful in all but 2 cases (a total success rate of 88%)
and once stents were placed, all patients had successful
resolution of biliary decompression. In the present study,
in all patients, the obstructive jaundice rapidly improved
after insertion of the biliary stent. These data suggest
that this procedure may be as effective as conventional
transpapillary biliary drainage once the indwelling stent
1s placed.

Surprisingly, no serious procedure-related
complications were found in several reports although
there was 1 case of mild focal bile peritonitis and 3
of pneumoperitoneum!l®'’l. In the current study, we
encountered 1 focal peritonitis with bleeding without
severe complications. However, we must be cautious in
evaluating the safety of the procedure because previous
published data may be biased towards successful cases.

In conclusion, we report four cases of EUS-
guided choledochoduodenostomy for the treatment of
obstructive jaundice. This procedure was performed
successfully, without severe complications and with
highly effective biliary drainage. Although further studies
and development of devices are necessary, EUS-guided
choledochoduodenostomy can be an effective alternative

to ERCP.
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