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Drainage therapy for malignant biliary obstruction (MBO) includes trans-papillary endoscopic ret-
rograde biliary drainage (ERBD), percutaneous transhepatic biliary drainage (PTBD), and trans-
gastrointestinal endoscopic ultrasound-guided biliary drainage (EUS-BD). With the development
of chemotherapy, many MBO cases end up needing endoscopic reintervention (E-RI) for recur-
rent biliary obstruction. To achieve a successful E-RI, it is necessary to understand the various
findings regarding E-RI in MBO cases reported to date. Therefore, in this review, we focus on
E-RI for ERBD of distal MBO, ERBD of hilar MBO, and EUS-BD. To plan an appropriate E-RI
strategy for biliary stent occlusion for MBO, the following must be considered on a case-by-case
basis: the urgency of the drainage, the cause of the occlusion, the original route of drainage
(PTBD/ERBD/EUS-BD), the initial stent used (plastic stent or self-expandable metallic stent),
and in the case of self-expandable metallic stents, the type used (fully covered or uncovered).
Regardless of the original method of stent placement, if the inflammation caused by obstruc-
tive cholangitis is severe and/or the patient is in shock, PTBD should be considered as the first
choice. Finally, it is important to keep in mind that in many cases, performing E-RI will be difficult.
(Gut Liver 2022;16:525-534)
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INTRODUCTION

Drainage therapy for malignant biliary obstruction
(MBO) is a clinically important procedure for the treat-
ment of pancreatobiliary disease. The most common
drainage routes include trans-papillary endoscopic retro-
grade biliary drainage (ERBD), percutaneous transhepatic
biliary drainage (PTBD), and trans-gastrointestinal endo-
scopic ultrasound-guided biliary drainage (EUS-BD). Each
procedure comes with inherent strengths and weaknesses.

For example, ERBD, whether be placed above or across
the papilla, is inserted trans-papillary by endoscopic retro-
grade cholangiopancreatography (ERCP), thus presenting
a risk of postoperative pancreatitis." EUS-BD and PTBD
also have the same risk of postoperative pancreatitis when
creating internal trans-papillary drainage, but if drainage is
performed only on the peripheral side of the stenosis, the
risk of pancreatitis and the risk of stent occlusion by tumor
are both reduced. However, PTBD has cosmetic problems

with drainage tubes and EUS-BD is not mature enough to
be performed in any hospital. The best drainage procedure
to use for MBO cases is determined by the policy of each
institution as well as the intention of the endoscopist.

The factors which influence the outcome of drain-
age therapy in MBO patients can be broadly divided into
patient-related factors and stent-related factors (Table 1).”

Patient-related factors include the disease causing MBO,
the anatomy of each case, and advances in chemotherapy.
Stent-related factors include whether the stent used was a
self-expandable metallic stent (SEMS) or plastic stent (PS),
whether a SEMS was uncovered, partially covered, or fully
covered, whether the drainage area was unilateral or bilat-
eral, whether or not the lower end of the stent exceeded the
papilla, and in hilar MBO, whether the method of multiple
stenting used was stent-in-stent (SIS) or side-by-side (SBS)
placement.

These factors are considered on a case-by-case basis
to establish an optimal drainage strategy for the longest
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Table 1. Factors That Can Influence the Outcome of Drainage Therapy
for MBO

Patient-related factors
- Disease causing MBO
- Anatomy of each case
- Advances in chemotherapy
Stent-related factors
- SEMS or PS
- Uncovered or partially covered or fully covered (SEMS)
- Unilateral od bilateral (drainage area)
- Across the papilla or above the papilla (the lower end of the stent)
- SIS or SBS (in hilar MBO)

MBO, malignant biliary obstruction; SEMS, self-expandable metallic
stent; PS, plastic stent; SIS, stent-in-stent; SBS, side-by-side.

possible drainage period. However, recent advances in
chemotherapy have greatly improved the prognosis of
MBO cases. Even if the cause of MBO is pancreatic cancer
or cholangiocarcinoma, the prognosis is more than one
year, and if the cause of MBO is lymph node metastasis
of colorectal cancer or liver cancer, there is a possibility of
long-term prognosis.

This means that many MBO cases will encounter the
need for endoscopic reintervention (E-RI) for recurrent
biliary obstruction (RBO). Therefore, ideal drainage for
MBO is drainage performed while keeping potential future
E-RIs in mind from the time of initial drainage.

The factors which influence the outcome of drainage
therapy in MBO patients mentioned above are equally
important in E-RI and it is necessary to understand the
various findings regarding E-RI in MBO cases reported in
the literature. In this review, we focus on E-RI for ERBD of
distal MBO (D-MBO), ERBD of hilar MBO, and EUS-BD.

E-RI OF ERBD FOR D-MBO

The most widely used drainage method for D-MBO is
ERBD, however, PTBD has been performed in cases where
the scope cannot reach the papilla due to duodenal steno-
sis caused by cancer. In recent years, EUS-BD has emerged
as another option, and many comparative studies of ERBD
and PTBD for D-MBO have been reported.

A meta-analysis comparing 112 EUS-BD cases and 110
ERBD as an initial drainage treatment for D-MBO, report-
ed that there was no significant difference in technical suc-
cess rate (91.96% vs 91.81%, p=0.97), clinical success rate
(84.81% vs 85.53%, p=0.90), or complication rate (12.5%
vs 22.7%, p=0.54) between the procedures. The stent dys-
function rate was significantly lower in the EUS-BD group
(p=0.001),” however EUS-BD is not yet a procedure that
can be performed at any facility. So, in D-MBO cases, most
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of the stent occlusion cases that are problematic in daily
practice are ERBD occlusions.

The strategy for the reintervention of ERBD in D-MBO
changes depending on whether the initially placed stent
was a PS or SEMS. If the first stent is a PS, a planned or on-
demand E-RI is relatively easy to perform. On the other
hand, if a SEMS is used, the type of SEMS used (covered
or uncovered) greatly influences the strategy used for the
reintervention.

There have been many studies on whether covered or
uncovered SEMSs are recommended as initial drainage for
D-MBO. However, they have different conclusions regard-
ing whether covered or uncovered SEMSs are better for D-
MBO."*

1. E-RI for uncovered SEMS in D-MBO

If the stent was an uncovered SEMS, the cause of RBO
was presumed to be tumor ingrowth through the stent
mesh or tissue hyperplasia through the stent mesh. So, in
E-RI to uncovered SEMS, placement of the second PS or
SEMS within an obstructed uncovered SEMS is recom-
mended (in a SIS fashion) because the removal of an un-
covered SEMS is difficult.” "'

Regarding the second stent used for E-RI of D-MBO,
a previous comparative study assessing which stent is best
(covered SEMS vs uncovered SEMS vs PS) was conducted
in South Korea."” As a result, they found that covered
SEMSs had significantly longer patency than PSs as the
second stent. What made this analysis so clinical is that it
performed a sub-analysis on the combination of the first
and second SEMS (covered+covered, covered+uncovered,
or uncovered+covered). The authors concluded that
double biliary SEMS placement using at least one covered
SEMS (in the primary and/or secondary procedure) pro-
vided longer cumulative stent patency and survival than
using uncovered SEMSs in both procedures. A similar
trend was reported in other reports.”*"* For example, a sys-
tematic review conducted in the United States showed that
there was no difference in both the re-occlusion rate and
stent patency between a SEMS and PS inserted as a second
stent, but this analysis was a retrospective analysis.'°

2. E-RlI for fully covered SEMS in D-MBO

On the other hand, if the stent is a fully covered SEMS,
stent removal is possible. As with PS replacement, the
SEMS can be removed, and a new SEMS can be inserted
(Fig. 1).

It has been reported that an obstructed fully covered
SEMS is best managed by stent removal and placement of a
new fully covered SEMS rather than attempts at clearance
by balloon sweeping. In this report, the success rate of the
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Fig. 1. Endoscopic reintervention of a fully covered self-expandable metallic stent (SEMS) for distal malignant biliary obstruction. (A) Biliary can-
nulation through the opening of a fully covered SEMS is easy to perform. (B) In this case, the patient had obstructive cholangitis due to stent ob-
struction and common bile duct stones. Endoscopic retrograde cholangiography confirmed a defect due to stones. (C) A fully covered SEMS was
grasped by the snare and removed without resistance. (D) Biliary cannulation after SEMS removal is relatively easy. (E) Removal of the stone was
performed using a balloon catheter. (F) Stone removal was successful. (G) An attempt was then made to insert a new fully covered SEMS. The de-
vice easily passed through the stenosis. (H) New fully covered SEMS placement was successful. (1) The new fully covered SEMS was visible through

fluoroscopy.

initial SEMS removal using a polypectomy snare or forceps
was 94.6% (35/37). The reasons for unsuccessful removal
included the SEMS migrating into the common bile duct
(CBD) and ingrowth into the mesh due to membrane
breakdown."”

3. E-Rl for partially covered SEMS in D-MBO

The partially covered SEMS was designed to prevent
migration, which is the weakest point of the fully covered
SEMS, by providing membrane-less mesh parts at both
ends of the stent." A prospective multicenter comparative
study of fully covered SEMS and partially covered SEMS
for D-MBO reported that no significant differences were
found in the rate of RBO or the time to RBO. A notable
result of this study was that the rate of stent migration also
did not differ significantly between the two groups. Based

on the fact that removal of the fully covered SEMSs was
successful in all attempted cases in this study, it is recom-
mended that a fully covered SEMS be selected for the ini-
tial drainage of D-MBO with the possibility of E-RL."

If the initial SEMS in the E-RI is partially covered by
SEMS, it is desirable to identify a fully covered SEMS with
a length that can cover the membrane-less mesh parts to
prevent ingrowth and tissue hyperplasia formation in the
mesh part of the initial partially covered SEMS. However,
in this case, a fully covered SEMS that is longer than the
initial partially covered SEMS is required, but since there is
a risk that the upper end of the longer fully covered SEMS
will encounter the hepatic hilum, a SIS with PS is recom-
mended.
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E-RI OF ERBD FOR MHBO

In E-RI for malignant hilar biliary obstruction (MHBO),
it is important to first identify areas where drainage treat-
ment should be prioritized. Importantly, developing drain-
age strategies for MHBO is more complex and thoughtful
in terms of anatomy than D-MBO.

If the area requiring drainage treatment is different
from the area where the ERBD was originally indwelled,
new drainage treatment would be required in that area. In
advanced MHBO cases (like Bismuth classification type
V), many areas require drainage rather than just one.
In such cases, multiple ERBD stentings or a combination
treatment of ERBD, PTBD, and EUS-BD is needed.” In
this situation, it is desirable to determine the priority of
the area where the drainage treatment is prioritized using
a pretreatment image evaluation. It has been reported that
the volume of the liver needing treatment with drainage
has a significant effect on the effective period of drainage
** Prior to performing an E-RI, it is very im-
portant to confirm the liver volume by computed tomog-

treatment.

raphy and assess bile duct anatomy using magnetic reso-
nance cholangiopancreatography in order to determine
which areas should be prioritized for drainage.

On the other hand, if the area requiring drainage treat-
ment is the same area where the ERBD was originally in-
dwelled, the first placed stent occlusion is likely the cause
of the RBO. In this situation, the success of the E-RI for
MHBO is greatly influenced by whether the SEMS or PS is
indwelled.

1. E-RI for PS in MHBO

If the first stent are PSs, the E-RI will succeed with a
simple PS exchange.

In PS exchange, an inside PS may also be a useful option
for E-RI for MHBO. An “above the papilla” SBS placement
using an inside PS is expected to reduce the risk of retro-

grade cholangitis, food impaction, and sludge formation
because of the preservation of papillary function. In fact, a
previous study reported that the stent patency of inside PS
indwelled for E-RI was longer than that of the first inserted
metallic stent (MS).” In the future, it will be important to
further improve inside PSs and analyze their effectiveness
in many cases.

2. E-RI for SIS placement SEMS in MHBO

If a SEMS is initially inserted, whether the stent place-
ment method used was SIS or SBS placement affected the
strategy of the E-RI.

As some studies on E-RI after SIS have reported, " an
important consideration of E-RI for SIS placement is that
SEMSs cannot be removed because they are uncovered
SEMS. There is no other way but to insert a new PS or
SEMS into each MS in an SIS fashion. If uncovered MSs
are selected as newly inserted stents instead of PS, they
cannot be removed, which makes the next E-RI even more
difficult; therefore, PS or fully covered SEMS is recom-
mended.

The most difficult aspect of E-RI for SIS placement is
the manipulation of the guide wire through the uncovered
SEMS mesh. In SIS placement, its success depends on the
second stenting.”” Some metallic stents employed in SIS
are designed to allow easier second stenting.””* However,
the degree of stenosis during E-RI is worse than that dur-
ing the initial ERBD because ingrowth due to progression
of the primary disease from the mesh is the main cause of
RBO. In particular, the difficulty in accessing the bile duct
after insertion of the first stent during the initial ERBD
is further exacerbated because the guidewire must pass
through the mesh twice. Even if the guide wire breaks
through the mesh twice, in many cases, the double mesh
will prevent insertion of the stent (Fig. 2). Therefore, when
using SEMS for E-RI with an SIS approach, an SEMS de-
signed with a smaller gap between the delivery tip and

Fig. 2. Schema showing the difficulty of endoscopic reintervention using stent-in-stent (SIS) placement in hilar malignant biliary obstruction. (A)
For SIS placement, the existing mesh overlaps the stenosis. (B) The guide wire can pass through the mesh of the second metallic stent (MS) de-
tained during SIS detention. (C) However, it is necessary to pass the existing mesh in the stenosis twice to the bile duct where the first MS is placed,
and it is difficult for the guide wire to pass through. (D) In addition, even if the guide wire passes, it is difficult for the device to pass.
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guide wire should be selected.”

3. E-RI for SBS placement SEMS in MHBO

In contrast, E-RI for SBS placement seems to be easier
than SIS placement in terms of appropriate guidewire ma-
nipulation in the drainage area.

Unlike SIS placement, the lumens of the stents during
SBS placement are independent, making it less difficult to
pass through the SEMS mesh. However, during E-RI for
SBS placement, guide wires must be inserted through the
uncovered SEMS lower end opening in the CBD, which
is sometimes difficult because it is performed under fluo-
roscopy. If the guide wire is inserted into the MS lumen
through the mesh instead of the opening, even if the guide
wire can be inserted beyond the stenosis into the drainage
area, the new stent cannot pass through the stent mesh, re-
sulting in E-RI failure. Furthermore, it is difficult to deter-
mine whether the guidewire was inserted from the mesh
or from the stent opening in fluoroscopic images.

Importantly, a previous multicenter study assessing
E-RI after SBS placement for MHBO demonstrated that
E-RI after SBS placement is technically feasible and safe,
but found that the success rate was significantly lower
in patients with narrow CBDs and metastatic diseases.™
One reason may be that it is difficult to selectively insert a
guidewire through the SEMS opening into each stent lu-
men when the CBD is narrow.

One solution to this problem is to insert the guide wire
into the stent lumen in a loop shape. If the guide wire is
inserted into the SEMS lumen in a loop shape, it is easier
to determine if the guide wire is inserted through the stent
opening. However, with the loop shape, if the degree of ste-
nosis is strong, the guide wire does not exceed the stenosis,
so it is necessary to release the loop and search with the tip.

In SBS placement, unlike SIS placement, covered SEMSs
can be used. There have been several previous studies as-
sessing SBS placement using covered SEMSs.”* If the
membrane of the covered SEMS is fully covered rather
than partially covered, the SEMS can be removed during
E-RI, thus solving the problem of guidewire manipulation
through the stent mesh, which is a major problem in E-RI
for MHBO. In fact, in a comparative study of SBS with a
6-mm fully covered SEMS and a partially fully covered
SEMS for MHBO, the success rate of E-RI was 100% for
the fully covered SEMS group and 75% for the partially
fully covered SEMS.” The usefulness of SBS using a small-
diameter fully covered SEMS should be investigated in the
future.

Recently, a study reported on SBS placement across the
papilla using 6 mm fully covered SEMSs with E-RI from
the time of initial drainage.”” They found that this shape

allows easy guidewire guidance to the drainage area and
easy replacement of the SEMS. However, this has yet to be
evaluated using a multicenter approach.

E-RI OF EUS-BD FOR MBO

Several previous meta-analyses have reported that EUS-
BD has fewer stent dysfunctions than ERBD.** One of
the possible reasons could be that among EUS-BD-related
procedures, the stent inserted by EUS-guided hepaticogas-
trostomy (EUS-HGS) or EUS-guided choledochoduode-
nostomy (EUS-CDS) does not traverse the tumor, which
may reduce the risk of tumor in/overgrowth compared to a
trans-papillary inserted ERBD stent.”

The E-RI of EUS-BD, as well as the E-RI of ERBD, is
greatly influenced by whether the first indwelling stent is
a SEMS or PS. The usefulness of EUS-BD-dedicated PS
has also been previously reported.”* Recently, a two-step
method has been established in which PS is first placed
and then replaced with SEMS after fistula formation. If
the initial indwelling PS is occluded, sufficient E-RI can be
performed by replacing the PS.

On the other hand, if the first indwelling stent was is a
SEMS, E-RI becomes challenging. In EUS-HGS, a SEMS
longer than 100 mm is recommended to prevent stent
***2 However, the long length of a SEMS in the
gastric lumen makes it difficult to insert the device via the
proximal end of the stent. Therefore, various E-RI methods
have been reported for longer SEMSs in the gastric lumen
(Table 2).

Importantly, an anti-migration technique for SEMS
placed during ESU-HGS using hemoclips has been re-
ported. In this technique, the hemoclips were endoscopi-
cally placed on the SEMS wall to form an acute angle to
the gastric wall approximately 1 to 2 cm from the fistula.
For stabilization, more than two wires of the stent were
clipped simultaneously. Approximately three to four clips
were used in one case, and they were placed in three dif-
ferent orientations: 0°, 90°, and 180°.”’ In another report,
in a case where the SEMS was about to migrate into the
abdominal cavity due to dislocation, the covered mesh wall
of the SEMS was broken by the ERCP cannula and two 5-F
PS were inserted in a crisscross manner to prevent migra-
tion.™

In the case of stent occlusion, E-RI is often challenging.
If a fully covered SEMS is used, E-RI can be performed to
place a new stent through the fistula after removal (Fig. 3).”
However, most SEMSs used for EUS-HGS are partially
covered SEMSs that are not removable, and a new stent
for E-RI must be placed in a SIS fashion. Nevertheless,

migration.
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Table 2. Review of Approaches to SEMS in the Gastric Lumen for Reintervention of Hepaticogastrostomy

Reasons for
reintervention

Use of electrosurgical

Author
generators

Device to use

Summary of techniques

L 53

Fujisawa et a Migration No

[54

Shima et a Migration No

Yane et al.* Stent occlusion Yes

[57

Oguraeta Stent occlusion Yes

Minagaetal.®  Stentocclusion Yes

[59

Takenaka et a Stent occlusion No

Okamoto etal.®®  Stent occlusion No

Takenaka etal.®’ Stent occlusion No

Hemoclips

Two 5-F PSs

Argon plasma coagulation

Diathermic dilator

Precut needle knife

ENBD tube (a loop cutter)

Dedicated long PS

Three or 4 hemoclips were endoscopically placed on the
SEMS wall to form an acute angle to the gastric wall
approximately 1-2 cm from the fistula.

The covered mesh wall of the SEMS was broken by the
ERCP cannula and two 5-F PS were inserted with
crisscross manner to prevent migration.

After the covered mesh wall of the SEMS was broken by
argon plasma coagulation, new stent was inserted in
a SIS fashion.

After the covered mesh wall of the SEMS was broken
by diathermic dilator; new stent was inserted in a SIS
fashion.

After the covered mesh wall of the SEMS was broken by
precut needle knife, new stent was inserted in a SIS
fashion.

Balloon catheter for EPLBD The covered mesh wall of the SEMS was broken by the

tip of balloon catheter for EPLBD. After large balloon
dilation, new stent was inserted in a SIS fashion.

The ENBD tube was inserted from the proximal opening
of the SEMS, and later the ENBD tube was cut to an
appropriate length in the gastric lumen using a loop
cutter.

After removing an initial indwelling PS, a dedicated PS
of an appropriate length calculated from the fluoro-
scopic image was created using an ENBD tube and
indwelled through the fistula.

SEMS, self-expandable metallic stent; PS, plastic stent; ERCP, endoscopic retrograde cholangiopancreatography; SIS, stent-in-stent; EPLBD, en-
doscopic papillary large balloon dilation; ENBD, endoscopic nasobiliary drain.

some ingenious reintervention methods allowing for E-RI
through the stent mesh close to the gastric puncture site
have been reported.

Alternatively, methods for breaking the stent mesh us-
ing electrosurgical generator such as argon plasma coagu-
lation,” a diathermic dilator,” and a precut needle-knife™
have been reported.

Methods for breaking the stent mesh without using
electrosurgical generators have also been reported, includ-
ing using a balloon catheter for endoscopic papillary large
balloon dilation with a small gap between the guidewire
and the tip.” This method is simple and quick for spread-
ing the mesh.

Importantly, it may be possible to insert a guide wire
into the SEMS lumen through the gastric lumen side
opening, but the stent to be inserted thereafter must be of
an appropriate length. For such a situation, a method has
been reported in which the endoscopic nasobiliary drain
(ENBD) tube is temporarily placed in a stent in a stent
fashion and then excised with a loop cutter at an appropri-
ate length in the stomach.”

However, cutting the stent with a loop cutter in the gas-
tric lumen is difficult and time-consuming. On the other
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hand, it has been reported that the required length can be
measured in advance from fluoroscopic images, and that a
long PS can be made from ENBD tube material and used
for E-RL® In this method, for example, if it is determined
that the E-RI requires a length of 25 cm, the tube is cut at
25 cm from the end of the ENBD tube to make a long PS,
and the rest of the ENBD tube is used as a pusher. This
method is useful because the length can be adjusted appro-
priately depending on the case, and it is useful not only for
E-RI of EUS-BD but also for E-RI of ERBD.

In the future, it will be necessary to develop an EUS-BD
dedicated device with the possibility of E-RI in mind, such
as the lumen-apposing metal stent, which can be removed
after fistula formation, can easily perform E-RI, and can be
placed in one step.”*

CONCLUSION

To plan an appropriate E-RI strategy for biliary stent
occlusion for MBO, the following must be considered on
a case-by-case basis: (1) Is the drainage urgent? (2) What
is the cause of the occlusion? (3) What was the original
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Fig. 3. Endoscopic reintervention for endoscopic ultrasound-guided hepaticogastrostomy. (A] In endoscopic reintervention for endoscopic ultra-
sound-guided hepaticogastrostomy, insertion of the device through the end of the stent in the gastric lumen is difficult. (B-D) The previously in-
dwelled stent was a fully covered self-expandable metallic stent (SEMS), which could be grasped with grasping forceps and removed through the
scope. (E) The guidewire inserted through the fistula into the bile duct could be seen. (F) A new SEMS delivery chip was inserted under this guide-

wire. (G-1) The new SEMS replacement was successful.

drainage route (PTBD/ERBD/EUS-BD)? (4) Was the initial
stent a PS or SEMS? (5) In the case of SEMS, was it fully
covered or uncovered?

Regardless of the original method of stent placement,
if the inflammation from obstructive cholangitis is severe
and/or the patient is exhibiting shock vitals, PTBD should
be considered as the first choice.

In addition, we must keep in mind the possibility that
the E-RI will be difficult. Last but not least, it is very im-
portant to establish a good relationship with the surgery or
radiology department to have alternative treatments per-
formed in cases of unsuccessful E-RI.
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