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Abstract:

Endoscopic hilar multiple stenting is challenging. A 68-year-old patient had self-expandable metallic stents
(SEMSs) inserted for unresectable hilar malignant biliary obstruction. After the SEMSs were inserted into the
left hepatic duct and bile duct branch of segment (B) 6, a new SEMS with a wide mesh and slim delivery
system was inserted into the right anterior hepatic duct. However, liver abscess and dilated B7 were observed
on computed tomography; therefore, an additional new SEMS was quickly and easily inserted into B7. After
the placement of these four SEMSs, the liver abscess improved. The new SEMS was effective for hilar multi-

ple biliary drainage.
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Introduction

For biliary ductal cancer, biliary drainage is needed in or-
der to administer chemotherapy. While preoperative biliary
drainage is controversial, it is recommended for patients
with hilar biliary obstruction who need extensive hepatec-
tomy (1-3). The methods of biliary drainage include percuta-
neous transhepatic biliary drainage (PTBD) and endoscopic
biliary drainage. However, PTBD carries risks of damaging
the hepatic vessels and causing peritoneal seeding (4, 5).
Therefore, endoscopic biliary drainage has become the first
choice.

For unresectable biliary cancer, uncovered self-expandable
metallic stents (SEMSs) are recommended for biliary drain-
age. The patency period, successful drainage, and overall
survival are better with uncovered SEMSs than with plastic
stents (6-10). Furthermore, whether unilateral drainage or bi-
lateral drainage should be performed for hilar biliary cancer
is controversial (11-19). However, there are some patients

who need bilateral biliary drainage.

We experienced a case in which four uncovered SEMSs
were inserted to treat liver abscess. In a retrospective study,
six patients with hilar biliary obstruction in whom four un-
covered SEMSs were placed were reported (20). However,
the details concerning the insertion of the four uncovered
SEMSs were not described. In addition, multistenting using
uncovered SEMSs is sometimes difficult. We herein report
how we easily achieved endoscopic multistenting with four
uncovered SEMSs using a new device.

Case Report

A 68-year-old man visited the previous hospital with yel-
lowing of the skin. Elevated serum hepatobiliary enzymes
were observed on a blood test. He was referred to our hos-
pital for an intensive examination and treatment. He had a
history of hypertension. He had no fever, and his abdomen
was soft and flat. He felt mild tenderness in the right hypo-
chondriac region.
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Figure 1.

Image findings and the diagnosis. A: A gallbladder tumor with common bile duct inva-

sion was observed in contrast-enhanced CT (arrows). B: Common bile duct stricture was seen during
ERC. A biliary ductal biopsy was performed. C: The biliary biopsy specimen was diagnosed as adeno-
carcinoma. Fibrosis was observed in the overall specimen. The tumor cells had irregular tubular
structures and invasive proliferation. CT: computed tomography, ERC: endoscopic retrograde chol-

angiography

On laboratory examinations, elevated serum hepatobiliary
enzymes were observed (aspartate transaminase 68 U/L,
alanine transaminase 171 U/L, alkaline phosphatase 1,038
U/L, y-glutamyltransferase, 388 U/L, total bilirubin 11.4 mg/
dL, and direct bilirubin 8.8 mg/dL). In addition, serum car-
bohydrate antigen 19-9 was elevated to 127.1 U/mL.

On contrast-enhanced CT (CE-CT), a heterogeneously en-
hanced tumor was observed in the gallbladder, and the tu-
mor invaded the common bile duct (Fig. 1A). The intrahe-
patic biliary duct was dilated by the tumor. Endoscopic ret-
rograde cholangiography (ERC) showed stricture of the
common bile duct, and a biliary ductal biopsy was per-
formed (Fig. 1B). The biliary ductal biopsy specimen was
diagnosed as adenocarcinoma (Fig. 1C). After the jaundice
was improved by endoscopic biliary drainage, the patient
underwent surgery. Small liver metastases were observed;
therefore, tumor resection was not performed. The final di-
agnosis of this lesion was gallbladder cancer, c stage IV (cT
3NIMI1) according to the Union for International Cancer
Control classification, 8th edition (21).

Initially, a 6-Fr endoscopic nasobiliary drainage (ENBD)
tube (Flexima ™ ENBD catheter; Boston Scientific Japan,
Tokyo, Japan) was inserted into the left hepatic duct, and a
7-Fr 12-cm plastic stent (Flexima ™ Plus; Boston Scientific
Japan) was inserted into the right posterior hepatic duct. Ten
days after the plastic stent and ENBD tube had been in-
serted, he developed a fever. On abdominal computed to-
mography (CT), dilation of the right anterior hepatic duct
was observed. Therefore, a 5-Fr ENBD tube (Flexima ™
ENBD catheter; Boston Scientific Japan) was added to the
right anterior hepatic duct. However, liver metastases were
observed during surgery, as described above. Therefore, the
drainage tube was exchanged for an uncovered SEMS. Dur-
ing ERC, the hilar biliary duct was divided into four hepatic
ducts (left, right anterior, bile duct branch of segment (B) 6,
and B7) (Fig. 2A). As three drainage catheters had been in-
serted before surgery, we tried to achieve drainage of more
than three divided haptic ducts. All SEMSs were placed in
stent-in-stent form. First, a Niti-S large cell uncovered me-
tallic stent D-type (10 mmx10 cm; Taewoong Medical,

Gyeoenggi-do, Korea) was inserted into the left hepatic
duct. Second, the same stent (10 mmx8 cm) was inserted
into B6. Third, the Niti-S large cell slim delivery (Taewoong
Medical) was inserted into the right anterior hepatic duct
(Fig. 2B) after dilation of the selected cell using a balloon
catheter. The balloon catheter used in this report was a REN
6 mm (KANEKA MEDICAL PRODUCTS, Osaka, Japan).

However, one day after the three uncovered biliary
SEMSs had been inserted, the patient showed a fever. He
was administered antibiotic drugs. Approximately one week
after SEMS insertion, a liver abscess with dilated B7 was
observed by CT (Fig. 2C). Therefore, one more ERC was
performed. The guidewire and catheter proceeded to B7, and
infected bile juice was suctioned. After B7 was enhanced
(Fig. 2D), the Niti-S large cell slim delivery (Taewoong
Medical) was inserted into B7 (Fig. 2E). In our hospital, 8-
Fr Niti-S large cell uncovered metallic stents (Taewoong
Medical) were used for as many hilar malignant biliary ob-
structions as possible because the stent consists of thick
wire, and the stent has been confirmed to have a sufficient
radial force in previous reports (22-24). As the radial force
of the previously inserted stent is strong, the additional
SEMS insertion was easy. If a guidewire or an endoscopic
retrograde  cholangiopancreatography (ERCP)
proved difficult to pass through the mesh of the previously
inserted SEMS, a 6 Fr Niti-S slim type (Taewoong Medical)
was selected. The order of SEMS insertion was as follows:
left hepatic duct first, right posterior hepatic duct second,
and right anterior hepatic duct third. However, the right pos-
terior hepatic ducts (B6 and B7) were divided by the tumor
in this case. Therefore, in the right anterior hepatic duct, the
SEMS was inserted earlier than the B7 to maintain the
drainage of the larger liver volume.

Forty-three days after four SEMSs were inserted, the liver
abscess was improved (Fig. 2F). Chemotherapy (gemcitabine
and cisplatin) was initiated, and the recurrence of the liver
abscess was not observed. Antibiotic drugs were adminis-
tered for 77 days [intravenous tazobactam/piperacillin (TAZ/
PIPC) 13.5 g/day for 5 days, intravenous and oral levoflox-
acin (LVFX) 500 mg/day for 72 days] until the liver abscess

catheter
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Figure 2. The state of biliary stricture and treatment. A: The hepatic ducts were divided into four
branches (left, B6, B7, right anterior) by cancer. The black line represents the border between B7 and
the right anterior hepatic duct. B: The Niti-S large cell stent D type 10 mmx10 cm (Taewoong Medi-
cal) was inserted in the left hepatic duct. The same stent (10 mmx8 cm) was inserted in B6. The new
Niti-cell large cell stent with a slim delivery system (Taewoong Medical) was inserted into the right

anterior hepatic duct. C: Approximately one week after the three SEMSs had been inserted, dilated

B7 and a liver abscess (arrow) were observed on CT. D: ERC was performed, and the guidewire and

ERC catheter were inserted in B7. E: Finally, four SEMSs were placed. F: Forty-three days after the
four SEMSs had been inserted, improvement of the liver abscess was seen (arrow). All SEMSs were
placed in a stent-in-stent fashion. B: The bile duct branch of the segment, SEMS: self-expandable
metallic stent, CT: computed tomography, ERC: endoscopic retrograde cholangiography

was not clearly detected by CE-CT.

Discussion

As mentioned in the introduction, whether or not bilateral
biliary drainage should be performed has been the subject of
discussion (11, 12, 14-17, 25). The results of two recent
randomized controlled trials were contradictory concerning
whether unilateral or bilateral biliary drainage is opti-
mal (18, 19). In addition to discussions concerning bilateral
or unilateral biliary drainage, the liver volume for which
biliary drainage is performed has also been reported to be
important. Vienne et al. (26) reported that a drained liver
volume exceeding 50% is needed for effective biliary drain-
age. Takahashi et al. (27) reported that a drained liver vol-
ume exceeding 33% and 50% was effective in patients with
a preserved liver function and impaired liver function, re-
spectively. In the present case, a drained liver volume ex-
ceeding 50% was achieved at the first endoscopic SEMS in-
sertion. However, the dilation of B7 and liver abscess oc-

curred, possible because B7 was enhanced by ERC without
drainage (11). While B7 was unintentionally enhanced and
ultimately drained, a biliary duct in which drainage is not
scheduled should not be enhanced.

For biliary drainage with liver abscess, ENBD has been
recommended in previous reports (28-32). However, the ad-
dition of an SEMS was performed in the present case be-
cause the patient had had ENBD catheters in place for a
long time. In addition, tumor progression was observed
when the SEMSs were placed. Therefore, the liver abscess
was treated by an SEMS in order to allow the patient to be-
gin eating and start chemotherapy as soon as possible. The
liver abscess improved in response to an additional SEMS
placement. However, even if the liver abscess had not been
improved by SEMSs, ENBD placement would have been
possible. Because an SEMS was finally inserted for the liver
abscess, the lumen of the fourth stent was not closed by the
other SEMSs.

Previous reports have proposed predictive risk factors for
the failure of stent-in-stent SEMS placement (33, 34). In
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Figure 3. The new SEMS with a slim delivery system. The figures were supplied by Century Medi-
cal (Tokyo, Japan). A: The Niti-S large cell stent slim delivery (Taewoong Medical) with a 6-Fr deliv-
ery system. The delivery system of the conventional Niti-S large cell D type stent (Taewoong Medical)
was 8 Fr. B: The 6-Fr delivery system has good trackability to the guidewire. C, D: At the tip of the
6-Fr delivery system, the step between the delivery system and guidewire becomes lower than that of

the delivery system of the conventional 8-Fr delivery system. SEMS: self-expandable metallic stent

those reports, SEMSs with a large mesh and thin delivery
were reported to be desirable. The Niti-S large cell slim de-
livery (Taewoong Medical) has a wide mesh and thin deliv-
ery system, which fits the favorable stent condition for the
insertion of multiple SEMSs. The Niti-S large cell slim de-
livery (Taewoong Medical) was used for the third and fourth
stents in this study, as shown in Fig. 3 (offered by Century
Medical, Tokyo, Japan). The delivery system of the conven-
tional Niti-S large cell stent was 8 Fr; in contrast, the deliv-
ery system of the new Niti-S large cell stent slim delivery
was 6 Fr (Fig. 3A). The delivery system of the new stent
has good trackability to the guidewire (Fig. 3B). At the tip
of delivery system of the Niti-S large cell stent slim deliv-
ery, the step between the delivery system and guidewire be-
comes lower than that of the delivery system of the conven-
tional 8-Fr delivery system (Fig. 3C, D). Only two reports
have described the efficacy of the Niti-S large cell slim de-
livery (Taewoong Medical) for hilar multiple SEMS inser-
tion (35, 36). Takenaka et al. (36) reported that a second
SEMS insertion was achieved without using a dilation cathe-
ter. Inoue et al. (35) reported the insertion of three SEMSs,
where the combination of the placement of stent-in-stent
SEMSs and side-by-side SEMSs was performed. In a report
written by Uchida et al. (20), more than three-branched
drainage improved the duration of patency in patients with

unresectable hilar biliary carcinoma. In that report, six pa-
tients received four SEMSs using 7- or 8-Fr devices. How-
ever, the detailed Bismuth classification and difficulty en-
countered with those six cases were not described. In addi-
tion, cases with a percutaneous approach were included in
the report.

In the present case, a dilation balloon catheter was used
when the third stent was inserted. However, the insertion of
the third stent was not attempted without a balloon catheter.
Therefore, there was a possibility that the third stent might
pass through the cells of the first and second stents without
a dilation device. In contrast, insertion of the fourth stent
did not require a dilation catheter or balloon catheter and
was successfully completed within about 20 minutes. There-
fore, the Niti-S large cell slim delivery (Taewoong Medical)
might be useful for the stent-in-stent insertion of more than
three SEMSs.

In conclusion, some patients need placement of multiple
biliary SEMSs; however, the drainage of multiple hepatic
ducts can be difficult. In this report, a patient required the
insertion of four SEMSs to treat a liver abscess. A new
SEMS with a wide mesh and thin delivery system was ef-
fective for stent-in-stent hilar multiple SEMS insertion.
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