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Intermediate- to long-term outcomes of endoscopic trans-
papillary gallbladder stenting in patients with gallstone-
related disease: a 10-year single-center experience
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ABSTRACT

Background Endoscopic transpapillary gallbladder stent-
ing (ETGS) can be a bridging therapy to elective cholecyst-
ectomy or a permanent gallbladder drainage method in pa-
tients with symptomatic gallbladder disease who are await-
ing cholecystectomy or are unfit for surgery, respectively.
We evaluated the intermediate- to long-term outcomes of
ETGS in these groups.
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Methods We retrospectively reviewed 234 patients (acute
cholecystitis=147), who were unfit for surgery (n=50) or
had deferred cholecystectomy (n=184) and who underwent
ETGS between 2012 and 2021.A 7-Fr, 15-cm, double-pigtail
plastic stent was placed for ETGS without scheduled stent
exchange. Biliary event-free rates (i.e. cholecystitis and
cholangitis) were determined at 6 months, 1 year, and 22
years.

Results Technical and clinical success rates were 84.6%
(198/234)and 97.4% (193/198), respectively. Kaplan-Meier
analysis (n=193) showed a biliary event-free rate of 99%

(95%C1 0.95-1.00) at 6 months, 92% (95%Cl 0.87-0.97) at
1 year, and 76% (95%Cl 0.65-0.93) at =2 years, during a
median follow-up period of 564 days (range 200-3001
days).

Conclusions ETGS is an effective biliary drainage method
that should be considered in selected cases with common
bile duct stone where cholecystectomy could not be per-
formed or was deferred. The biliary event-free rates of
>76% up to 22 years further support the use of ETGS in
these patient groups.

Introduction

Endoscopic gallbladder drainage has been recently proposed as
an alternative treatment strategy to percutaneous cholecyst-
ostomy in patients with symptomatic gallbladder disease who
are at high surgical risk or whose cholecystectomy is deferred,
thus avoiding the adverse events associated with percutaneous
cholecystostomy, such as tube dislodgement and leakage,
which occur in up to 20% of cases [1-3]. Endoscopic drainage
includes endoscopic transpapillary gallbladder stenting (ETGS)
and endoscopic ultrasound-quided transmural gallbladder
stenting (EUGS). ETGS provides an effective bridging therapy
to elective cholecystectomy in patients who are scheduled for
future cholecystectomy, owing to its ability to preserve gall-
bladder anatomy [4-6], and can also serve as an appropriate
treatment option in patients at high surgical risk who require
permanent gallbladder drainage but have contraindications to
percutaneous cholecystostomy and EUGS [6-12]. Our retro-
spective study aimed to investigate the biliary event-free rates
at 6-month follow-up (intermediate term) and >6 months’ fol-
low-up (long term) after ETGS in patients with gallstone-related
disease who were at high surgical risk or whose cholecystect-
omy was deferred.

Methods
Study population

Data on all patients with gallstone-related disease who under-
went endoscopic gallbladder drainage due to high surgical risk
(Charlson Comorbidity Index 26) [13] or deferred cholecystect-
omy at our institute between 2012 and 2021 were reviewed
retrospectively. Patients receiving EUGS were excluded. All pa-
tients who underwent ETGS throughout the study period were
analyzed. We also included patients who received ETGS be-
tween 2015 and 2019 (n=104) and had their short-term results
included in a previous publication [8].

All patients underwent endoscopic retrograde cholangio-
pancreatography (ERCP) for common bile duct (CBD) stone(s)
removal as the main indication. The presence of CBD stone(s)
was confirmed by one method of diagnostic imaging, including
transabdominal ultrasound, computed tomography of the ab-
domen, and magnetic resonance cholangiopancreatography

prior to ERCP. In those with suspected CBD stone(s) not con-
firmed by pre-procedural imaging, endoscopic ultrasound was
performed to confirm the presence of CBD stone(s) before
commencing ERCP.

ETGS was performed in patients with concomitant cholecys-
titis who were at high risk for surgery or were scheduled for fu-
ture surgery. During the Covid-19 pandemic with surgical lock-
down, we also offered ETGS to those patients who were await-
ing surgery and had confirmed CBD stone(s) with and without
cholecystitis, in order to prevent additional stone migration
from the gallbladder to the cystic duct and CBD. Since 2016,
our facility has offered EUGS as a treatment option for patients
with acute cholecystitis who are at high surgical risk. The diag-
nosis of acute cholecystitis was based on the patient’s clinical
presentation (fever and/or right upper quadrant pain or tender-
ness) with elevated white blood cell count and was confirmed
by imaging findings of acute cholecystitis.

Contraindications to ETGS included septic cholangitis, he-
modynamic instability, gallbladder perforation, and uncontrol-
lable coagulopathy.

After ETGS, patients were followed until 30 April 2022. All
patient data were censored at the date of last visit or by death
or when a cholecystectomy was performed. The study protocol
was approved by the Institutional Review Board, Chulalongkorn
University (IRB N0.322/65).

Endoscopic transpapillary gallbladder drainage
technique

More than 700 ERCPs are performed each year at our center.
ETGS was performed within 72 hours after the index time of di-
agnostic confirmation. All procedures were performed by one
of five experienced endoscopists (R.R., P.P., P.A., P.K., W.R.),
each of whom had performed 100-200 ERCPs/year. CBD stone
removal was performed prior to the ETGS procedure.

ETGS was completed in three steps, including cystic duct
cannulation, gallbladder guidewire placement, and gallbladder
stent placement, as described in our previous study [8]. Follow-
ing identification of the cystic duct take-off by balloon-occlud-
ed cholangiogram, either a 0.035-inch guidewire (Jagwire; Bos-
ton Scientific, Marlborough, Massachusetts, USA) or a 0.025-
inch guidewire (angled VisiGlide; Olympus, Tokyo, Japan) was
used for cystic duct cannulation under fluoroscopic guidance

470 Ridtitid Wiriyaporn et al. Intermediate- to long-term... Endoscopy 2023; 55: 469-475 | © 2022. Thieme. All rights reserved.

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



with an occlusion balloon located just below the cystic duct
take-off. In cases with an unsuccessful attempt, cystic duct can-
nulation was subsequently performed using a bendable-tip
catheter such as Ultratome XL (Boston Scientific) or a Swing Tip
cannula (Olympus) with a 0.025-inch guidewire (angled Visi-
Glide). Since 2015, direct single-operator peroral cholangiosco-
py (SOC; SpyGlass DS Direct Visualization System; Boston Scien-
tific) has been available at our institute and was subsequently
performed to facilitate cystic duct cannulation in cases of unsuc-
cessful cystic duct cannulation within 10 minutes under fluoro-
scopy, as previously described [8]. After successful gallbladder
guidewire placement, a 7-Fr, 15-cm, double-pigtail plastic stent
was inserted over the guidewire into the gallbladder.

Technical success was defined as successful stent placement
in the desired location as determined endoscopically and radio-
graphically. Clinical success was defined as the resolution of
symptoms and laboratory findings within 72 hours after ETGS.
Biliary event-free rate was defined as having no cholecystitis
and cholangitis related to gallstones or gallbladder stents oc-
curring after ETGS. Procedure-related adverse events were re-
viewed according to the American Society for Gastrointestinal
Endoscopy lexicon [14].

Post-procedure management and follow-up

Elective cholecystectomy was ultimately performed if patients’
clinical status improved. Among patients at high surgical risk,
the stent was left in place permanently without scheduled stent
exchange, and patients attended outpatient follow-up every 3-
6 months. When patients developed recurrent cholecystitis or
cholangitis, further management was undertaken at the discre-
tion of the attending physicians, surgeons, and endoscopists.

Statistical analysis

Categorical variables were described by numbers and percent-
ages. Continuous variables were reported by mean and SD or
median and range. We calculated time to event using the Ka-
plan-Meier product limit method and used this to derive
event-free probabilities and 95%Cl at 6, 12, and 24 months
after the procedure. Statistical analyses were performed using
Stata 17.0 (Statacorp LLC, College Station, Texas, USA).

Results

A total of 234 patients with high surgical risk (n=50) or chole-
cystectomy deferral (n=184) underwent ETGS (»Table1,
» Fig. 1). The overall technical success rate of ETGS was 84.6%

> Table1 Baseline characteristics and post-procedure outcomes of
patients undergoing endoscopic transpapillary gallbladder stenting
(n=234).

Characters Patients (n)
Age, mean (SD), years 66.6 (17.4)
Male, n (%) 126 (53.8)
Charlson Comorbidity Index, mean (range) 3(1-11)

> Table1 (Continuation)

Characters

Reasons for ERCP, n (%)

= Common bile duct stone on diagnostic imaging
with acute cholecystitis

= Common bile duct stone on diagnostic imaging
with multiple gallbladder stones

Endoscopic findings, n (%)
= Native papilla
= Common bile duct stone
Technical success rate, n (%)
= Fluoroscopy guidance, n (%)
= Additional cholangioscopic guidance, n (%)
ETGS failure, n (%)
Reasons for ETGS failure, n (%)
= Failed cystic duct cannulation
- Small cystic duct orifice
- Edematous cystic duct orifice
- Posterior cystic duct take-off
- Failure to identified cystic duct

- Aberrant cystic duct take-off at right intrahepa-
tic duct

= Failed guidewire placement in the gallbladder
- Blocking cystic duct stone

- Acute angle of cystic duct

- Tortuous cystic duct

= Failed stent placement into the gallbladder

- Very small cystic duct diameter relative to stent
diameter

Clinical success rate, n/N (%)

Procedural time, mean (SD), minutes
Procedure-related adverse events, n (%)

= Transient hypoxemia (oxygen saturation <95 %)
= Mild pancreatitis

= Fever

= Post-sphincterotomy bleeding

= Guidewire-related-duct perforation

Patients (n)

147 (62.8)*

87 (37.2)"

221(94.4)
144 (61.5)
198 (84.6)
148 (64.2)
198 (84.6)

36 (15.4)

16 (6.8)
6
2

193/198
(97.4)

42.8(26.7)
36 (15.4)
12(5.1)
12(5.1)
4(1.7)
4(1.7)

4(1.7)

ERCP, endoscopic retrograde cholangiopancreatography; ETGS, endoscopic

transpapillary gallbladder stenting.

* Diagnostic imaging included transabdominal ultrasound, computed to-
mography, magnetic resonance cholangiopancreatography or endoscopic

ultrasound before the ERCP procedure.
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Patients who received endoscopic gallbladder drainage (n = 264)

EUGS (n = 30)

Patients who underwent ETGS (n = 234)

Technical failure (n = 36)

Antiobiotic (n =9)
Percutaneous cholecystectomy (n = 2)
EUGS (n = 10)

Same admission cholecystectomy (n = 5)
Elective cholecystectomy (n = 10)

Patients at long-term follow-up

Clinical success (n = 193)

Recurrence (n = 2)'
Elective cholecystectomy (n = 81)
Death unrelated to gallstone (n = 1)

Technical success (n = 198)

Clinical failure (n = 5)

6-month follow-up

Clinical failure (n = 5)

Antibiotic (n =1)
Percutaneous cholecystectomy (n = 1)
Same admission cholecystectomy (n = 2)
Elective cholecystectomy (n = 1)

(> 6 months) (n = 109)

Recurrence? Elective Death Awaiting No surgery due to high risk for Loss to
(n=10) chole- unrelated to chole- cholecystectomy (excluding those follow-up
cystectomie gallstone cystectomie with recurrence, death, prior (n=13)
(n=37) (n=28) (n=17) technical and clinical failure
(n=24)

» Fig.1 Flowchart of patients who received endoscopic transpapillary gallbladder stenting during the study period (n=234). EUGS, EUS-guided
transmural gallbladder stenting; EUS, endoscopic ultrasound; ETGS, endoscopic transpapillary gallbladder stenting. 'One patient underwent
repeat ETGS and the other subsequently received EUGS. 2Six patients underwent repeat ETGS and four patients received subsequent EUGS.

(198/234). The technical success rate of ETGS was 148/234
(64.1%) under fluoroscopy and increased to 84.6% (198/234)
after additional SOC guidance. ETGS was unsuccessful in 15.4%
(36/234) (» Table1, Fig.1s in the online-only Supplementary
material). Procedure-related adverse events were noted in 36/
234 (15.4 %) but none required additional interventions or pa-
tient admission to intensive care.

Intermediate-term outcomes

At the 6-month follow-up (n=193), the overall biliary event-
free rate was 99% (95%Cl 0.95-1.00) (» Table2, » Fig.2). In
the 6-month subgroup analysis of patients with and without
acute cholecystitis (n=193), the biliary event-free rate was
98.3% (95%Cl 0.90-0.99) and 100 %, respectively (» Fig.2, Ta-
ble1s). In patients with acute cholecystitis, recurrent cholangi-
tis occurred in two patients and was due to stent occlusion (n=
1) and stent migration (n=1), respectively.

Long-term outcomes

Based on Kaplan-Meier analysis (n=193), the overall biliary
event-free rate was 92 % (95 %Cl 0.87-0.97) at 1-year follow-up
and 76 % (95 %Cl 0.65-0.93) at = 2-year follow-up, during a me-
dian follow-up of 564 days (range 200-3001 days) (» Table2,
» Fig. 2).

In a subgroup analysis of patients with and without acute
cholecystitis (n=193), the biliary event-free rate was 91.2 % (95

%C10.79-0.96) and 94.7 % (95 %C1 0.80-0.99), respectively, at 1-
year follow-up, and 86.2 % (95 %Cl 0.68-0.94) and 94.7 % (95 %Cl
0.80-0.99), respectively, at > 2-year follow-up (> Fig. 2, Table 1
s). In those with acute cholecystitis, recurrent cholangitis oc-
curred in three patients due to stent occlusion and recurrent
cholecystitis occurred in three patients due to stent migration.
In those without acute cholecystitis, recurrent cholangitis oc-
curred in four patients due to stent occlusion (n=2) and stent
migration (n=2).

Discussion

We demonstrated overall biliary event-free rates of 99%, 92%,
and 76 % in patients with gallstone-related disease after ETGS
(n=193) at 6 months, 1 year, and 22 years, respectively, with
the overall recurrence rate due to stent migration (n=5) and
stent occlusion (n=5) being 9.2 %. Stent occlusion may be ex-
plained by food residue or biliary sludge within a 7-Fr, double-
pigtail, plastic stent whereas stent migration could be due to
duodenal peristalsis when gallbladder inflammation improves
and peristalsis moves food from the duodenum to the jejunum.
When subgroup analysis was performed in patients with and
without acute cholecystitis (n=193), their intermediate- and
long-term results were comparable. These data indicate that
ETGS may be a highly effective treatment for the prevention of
recurrent biliary events in the intermediate-to-long term for
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> Table2 Intermediate- and long-term outcomes of patients under-
going successful endoscopic transpapillary gallbladder stenting
(n=193).

Outcomes Patients
Intermediate term (at 6-month follow-up) N=193
= Biliary event-free rate, n (%) 191 (99)
= Recurrence, n (%) 2(1)
- Cholangitis, n 21
= Time to recurrence, median (range), days 118.5
(118-119)
= Ultimate cholecystectomy, n (%) 81(42.0)
= Time to cholecystectomy, median (range), days 86
(61-179)
= Death unrelated to gallstone 1
Long term (at>6 months’ follow-up) N=109
= Biliary event-free rate, n (%) 99 (90.8)
= Recurrence, n (%) 10(9.2)
- Cholangitis, n 72
- Cholecystitis, n 33
= Time to recurrence, median (range), days 569
(190-1369)
= Time to recurrent cholangitis 569
(190-1369)
= Time to recurrent cholecystitis 337
(237-615)
= Ultimate cholecystectomy, n (%) 37 (33.9)
= Time to cholecystectomy, median (range), days 344
(200-1165)
= Death unrelated to gallstone 8
= Loss follow-up 13
= Follow-up time, median (range), days 564
(200-3001)

" One patient required double-pigtail plastic stent exchange and the other
received endoscopic retrograde cholangiopancreatography (ERCP) with
common bile duct (CBD) stone removal with subsequent successful EUGS.

2 0f 7 patients with recurrent cholangitis, 1 patient underwent ERCP with
successful CBD stone removal with additional EUGS in the same session, 4
patients achieved ERCP with CBD stone removal and received elective
cholecystectomy, and 2 patients underwent repeat endoscopic transpa-
pillary gallbladder stenting (ETGS) for stent exchange.

3 All 3 patients with recurrent cholecystitis underwent successful EUGS.

patients with gallstone-related disease. In previous studies, ad-
verse events, which usually develop within 3 months of the pro-
cedure, are highest for percutaneous cholecystostomy compar-
ed with ETGS and EUGS (10.8%-17.1% vs. 3.2%-4.6% vs. 1%—
4.5%, respectively) [1,15-17]. Therefore, ETGS should be con-
sidered as a viable option for temporary gallbladder drainage in
patients with acute cholecystitis and confirmed CBD stone(s)
whose surgery cannot be performed in the same admission
but who are nonetheless candidates for future cholecystect-

Time to recurrence
1.0

0.8

0.6

0.4
—— Gallstone-related disease
+ Gallstone-related disease-censored

Biliary event-free survival, %

— Acute cholecystitis

62 + Acute cholecystitis-censored
— Without acute cholecystitis
+ Withour acute cholecystitis-censored
0.0

0 350 700 1050 1400 1750 2100 2450 2800 3150
Time, days

> Fig.2 Kaplan-Meier analysis of biliary event-free periods in pa-
tients with gallstone-related disease who underwent successful
endoscopic transpapillary gallbladder stenting (n=193) and sub-
group analysis in patients with (n=120) and without (n=73) acute
cholecystitis.

omy. This is because ETGS can preserve gallbladder anatomy
without hampering anatomical orientation during the opera-
tion. This indication may also include patients with severe cho-
lecystitis and evidence of CBD stone(s) who have previously
been considered at high risk for surgery but subsequently im-
prove and become fit for surgery after temporary gallbladder
drainage. In patients with CBD and gallbladder stones without
acute cholecystitis who may have a long wait for cholecystect-
omy, especially during Covid-19 surgical lockdown, ETGS dur-
ing ERCP for CBD stone removal is an interesting option to con-
sider.

In a retrospective US study by Storm et al., recurrent chole-
cystitisoccurred in 2 of 18 patients with asingle stent placement
[12]; no recurrence was noted in patients with double stent
placement (n=31). However, recurrence was reported in 4.8%
with acute cholecystitis with double gallbladder stents (6-7 Fr)
in a retrospective study by Sobani et al. (n=21) [18]. Based on
these findings, ETGS with placement of a 7-Fr, double-pigtail,
plastic stent is effective at preventing recurrent biliary events
in the intermediate-to-long term for these patients. Double
stenting may be considered only when the cystic duct diameter
is large enough for stent placement. We found that in six pa-
tients in our study, even one 7 Fr stent could not traverse the
cystic duct owing to a very small cystic duct diameter, although
a guidewire had already been placed in the gallbladder.

Data from our recent publication and the current study
demonstrated that the technical success rate of ETGS increased
from 53 % and 64.1 % under fluoroscopy to 75 % and 84.6 % after
additional SOC guidance, respectively [8]. The use of SOC was
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helpful in cystic duct cannulation during ETGS, particularly in
patients with posteromedial cystic duct take-off that could not
be identified under fluoroscopy and in those patients who had
no contrast in the cystic duct on balloon-occluded cholangio-
gram [8]. Our data showed a relatively lower technical success
rate of ETGS under fluoroscopy compared with other studies
[6,19], as we adopted a lower threshold for the use of SOC to
identify the cystic duct, and bypassed the use of additional de-
vices (apart from occlusion balloon and bendable catheter) for
cholangiography-guided cystic duct access described else-
where [6,19].

We observed a lower rate of guidewire-related duct perfora-
tion (n=4; 1.7 %) compared with the Nakahara et al. study (9.2 %)
[20]. Fortunately, all were treated conservatively. Tortuosity
and an acute angle of the cystic duct in all four patients may
have precluded passage of the sharp tip of a 0.025-inch guide-
wire (angled VisiGlide; Olympus), resulting in cystic duct injury.
Therefore, in cases of difficult cystic duct anatomy, gentle ma-
nipulation and using only a soft-tip hydrophilic guidewire
should be preferred.

The main limitation of our study was the design, which was
retrospective and lacked a control group. Second, the number
of patients who underwent a cholecystectomy influenced the
length of the follow-up.However, after excluding 81 patients
who underwent cholecystectomy, 109 patients remained and
were followed for more than 6 months. Third, as each patient
was not reqgularly scheduled for a routine plain X-ray during
long-term follow-up, asymptomatic patients with stent migra-
tion could have been missed. Finally, our study used retrospec-
tive data from a single center and included a large number of
patients and a high success rate for gallbladder stent place-
ment. However, we used a cholangioscope to facilitate cystic
duct cannulation after failed cholangiographic guidance and
this protocol may not be generalizable due to the limited avail-
ability of this device. Furthermore, our research fund supported
the use of the SOC guidance protocol, and therefore we consid-
ered SOC as an alternative approach in patients who had under-
gone failed ETGS under fluoroscopy. However, the cost-effec-
tiveness of this protocol is debatable, and thus, a cost-effec-
tiveness analysis of ETGS with additional SOC within a multicen-
ter study is required to demonstrate the economic utility of
SOC for ETGS.

In conclusion, ETGS should be considered as a possible op-
tion in selected patients with symptomatic gallbladder disease
who have CBD stone(s). Our study demonstrated a biliary
event-free rate of 99% at 6 months, 92% at 1 year, and 76%
at=2 years. Further evaluations are needed to determine the
proper strategies of ETGS such as intermediate-term drainage
in patients with long waiting times for cholecystectomy (>3
months) and long-term drainage in patients who are unsuitable
for surgery indefinitely.
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