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Abstract

Objective: Limitations are sometimes encountered in the application of
laparoscopic cholecystectomy to the treatment of acute cholecystitis. Endo-
scopic gallbladder stenting (EGBS) has emerged as an additional option.
However, the long-term stent patency remains an issue. This study was
performed to compare the efficacy of primary and secondary EGBS.
Methods: Sixty-one patients who underwent preplanned EGBS because of
poor surgical tolerance from January 2006 to July 2023 were retrospectively
analyzed. The patients were divided into the initial EGBS group, in which
EGBS was performed as the first option (n = 37), and the secondary EGBS
group, in which EGBS was performed following other treatments (n = 24).
The primary endpoint was the 3-month recurrence rate, and the secondary
endpoint was the technical success rate. Propensity score matching was
performed to align the patients’ background factors between the two groups.
Results: After propensity score matching, six patients from each group were
selected for analysis. The technical success rate was significantly higher in
the secondary EGBS group (73.0% [27/37] vs. 95.8% [23/24], respectively).
Furthermore, the 3-month recurrence rate was significantly higher in the ini-
tial than secondary EGBS group (66.7% [4/6] vs. 0.0% [0/6], respectively;
p = 0.0232).

Conclusion: Secondary EGBS may effectively prevent recurrent cholecysti-
tis in patients with poor surgical tolerance.
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acute, cholangiopancreatography, cholecystitis, endoscopic gallbladder drainage, endoscopic
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1 | INTRODUCTION

Emergency and early elective laparoscopic cholecys-
tectomy plays an important role in the treatment of
acute cholecystitis, as described in the Tokyo Guide-
lines 2018." However, the aging patient population
and the prevalence of underlying diseases present
challenges for surgery?® Nonsurgical treatment of
acute cholecystitis includes conservative treatment
with antimicrobial agents, percutaneous transhepatic
gallbladder drainage/aspiration (PTGBD/A), and endo-
scopic gallbladder stenting (EGBS); recently, endo-
scopic ultrasonography-guided gallbladder drainage
(EUS-GBD) has also shown good results*=¢ Although
gallbladder drainage (excluding conservative treat-
ment) shows good short-term improvement, recur-
rence remains problematic when elective surgery is
difficult.”-

For patients with acute cholecystitis, PTGBD has
long been the first choice for gallbladder drainage
either when surgery is difficult or as a preoperative
measure. However, PTGBD can lead to complications
such as puncture-related bleeding and peritonitis® Liu
et al.'% also reported that PTGBD before cholecystec-
tomy increased the surgical difficulty and incidence of
perioperative complications. With growing evidence sup-
porting the safety and efficacy of EGBS and EUS-GBD,
options for gallbladder drainage in acute cholecystitis
are expanding.®~'3 Inoue et al.'* reported that the 1-, 3-
, and 5-year cumulative incidence of cholecystitis was
significantly lower with EGBS (3.8%, 7.2%, and 7.2%,
respectively) than with PTGBD (11.7%, 17.6%, and
30.2%, respectively) and that long-term stenting with
EGBS was useful in preventing recurrent cholecystitis.

Overall, EGBS is an effective treatment for acute
cholecystitis that is difficult to treat surgically. However,
we have been using secondary EGBS in our daily prac-
tice to further reduce the recurrence rate. This study
was performed to compare the recurrence rate of chole-
cystitis between patients who underwent initial and
secondary EGBS.

2 | MATERIALS AND METHODS

21 | Patients

Information was collected from the electronic medical
records of patients for whom EGBS was planned at
our hospital from January 2006 to July 2023. The anal-
ysis included patients who were scheduled for EGBS
as the initial treatment (I-EGBS group) and those who
were scheduled for secondary EGBS following other
treatments (S-EGBS group). Unsuccessful cases were
excluded from the analysis of the cholecystitis recur-
rence rate. Figure 1 shows a patient flowchart. We

first considered EGBS in patients who were difficult
to treat with emergency surgery and who were using
antithrombotic agents or had ascites effusions.

2.2 | Study design
This was a single-center, retrospective observational
study of the above-described patients.

2.3 | EGBS procedure

An endoscope was inserted into the duodenum, and a
catheter was inserted into the bile duct. After confirming
the location of the choledochal duct by cholangiogra-
phy, a guidewire was inserted into the gallbladder. The
catheter was inserted into the gallbladder along the
guidewire, and if a soft guidewire was used, it was
replaced with a hard one. The procedure was termi-
nated by placing a stent in the gallbladder along the
guidewire. When endoscopic naso-gallbladder drainage
(ENGBD) was selected as the initial treatment, the
ENGBD tube was pulled into the endoscope and a
guidewire was inserted into the tube. The ENGBD
tube was then removed, and a catheter was inserted.
Thereafter, the same procedure as described above
was used for stenting. Figure 2 shows the proce-
dure, and Figure 3a,b shows the actual fluoroscopic
images. All endoscopists had performed more than 100
ERCP-related procedures.

2.4 | Devices

2.4.1 | Endoscope

Duodenal videoscope (TJF-240 [Olympus Medical Sys-
tems Corp.], TJF-260 V [Olympus], TJF-Q290V [Olym-
pus], and ED-580T [FUJIFILM Medical Co.]).

24.2 | Guidewire

Angiographic guidewire (Radifocus, 0.032-inch [Terumo
Corp.], disposable guidewire [VisiGlide 2, 0.025-inch
{Olympus}], endoscopic guidewire [VENTY, 0.025-inch
{Boston Scientific Corpl}], and guidewire for non-
vascular use [Hydra Jagwire, 0.035-inch {Boston Scien-
tific}]).

2.4.3 | Catheter

Single-use endoscopic cannula for natural opening
(MTW ERCP catheter [MTW Endoskopie Manufaktur]).
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Acute cholecystitis

Emergency surgery (n=169)

|

Conservative with antibiotics (n=46)

(n=331)
EUS-GBD (n=8)
PTGBD/A (n=62)
ENGBD (n=9)
EGBS(initial group)
(n=37)
| n=10 Failure n=1
(n=11)

Elective surgery
(n=63)

Wait and see
(n=30)

EGBS (secondary group)
(n=24)

‘After propensity score match, clinical data and follow-up data were compared between the two groups.

FIGURE 1 Patient flowchart€ EUS-GBD, endoscopic ultrasonography-guided gallbladder drainage; PTGBD/A,: percutaneous transhepatic
gallbladder drainage/aspiration; ENGBD, endoscopic naso-gallbladder drainage; EGBS, endoscopic gallbladder stenting.
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(-

FIGURE 2 Endoscopic gallbladder stenting method. A catheter is inserted into the bile duct, and a guidewire is advanced into the
gallbladder. The catheter is followed by the guidewire, and a stent is placed in the gallbladder after cholecystography is performed (cited from

the Canadian Journal of Gastroenterology and Hepatology [15]).

24.4 | Stent

Non-integrated bile duct stent (Quick Place, 7-Fr, 10—
15 cm, double-pigtail [Olympus]) and non-integrated
gallbladder stent (IYO-stent, 5-Fr, 32 cm [Gadelius
Medical K.K.]).

2.5 | Initial treatment protocol

The cholecystitis treatment protocol in patients who
were not candidates for emergency surgery is outlined

in Figure 4. Treatment options were based on fac-
tors such as ascites, anatomical challenges, the use
of antithrombotic medications, susceptibility to bleeding,
dementia, and difficulty with cholecystostomy. Diffi-
culty with choledochal intubation was assessed using
contrast-enhanced computed tomography and previ-
ous fluoroscopic imaging, particularly in patients with a
history of ERCP.

If a patient had ascites or anatomical barriers to per-
cutaneous transhepatic intervention and choledochal
intubation was expected to be difficult, conservative
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FIGURE 3
Fluoroscopic image of a stent placed in the gallbladder.

Ascites

(b)

Fluoroscopic images. (a) Fluoroscopic image of gallbladder intubation. The guidewire is looped in the gallbladder. (b)

or anatomical problems

Yes No
*The difficulty of Using anticoagulant agents
gallbladder intubation or hemorrhagic disease
Difficult | Easy [Yes | No 1
Conservative with antibiotics | Dementia Dementia
Yes No Yes
Dementia [EGBS | [ENGBD]  *The difficulty of
Yes No gallbladder intubation
Difficult Easy
[ EGBS |  |[ENGBD]
[EUS-GBD| | EGBS |

*Previous endoscopic retrograde cholangiopancreatography and
imaging determined the difficulty of gallbladder intubation.

FIGURE 4

Initial treatment protocol. The treatment of patients who cannot tolerate emergency surgery was selected based on anatomical

challenges that complicate percutaneous transhepatic procedures, the presence of ascites, hemorrhage risk, difficulties in intubating the
choledochal tube, and the presence of dementia. The degree of difficulty of choledochal intubation was assessed using contrast-enhanced
computed tomography or prior fluoroscopic images when there was a history of endoscopic retrograde cholangiopancreatography.

treatment with antimicrobial agents was preferred as the
first option. If cholecystostomy was deemed feasible,
endoscopic gallbladder drainage was chosen. Specif-
ically, EGBS was used for patients with dementia to
prevent self-extraction due to cognitive decline, while
ENGBD was selected for patients without dementia.
For patients at high risk of bleeding but without
ascites or anatomical difficulties, endoscopic gallblad-
der drainage remained the preferred option. PTGBD
was considered for patients without ascites and with
anatomical suitability for percutaneous transhepatic pro-
cedures, provided they were at low risk of bleeding

and did not have dementia. For patients with dementia,
EGBS was selected if choledochal intubation was fea-
sible, while EUS-GBD was preferred if intubation was
likely to be difficult. When any of these treatments failed,
alternative options, including PTGBA, were selected as
appropriate.

2.6 | Outcome measures

The primary outcome was the 3-month cholecysti-
tis recurrence rate. The secondary outcome was the
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TABLE 1 Patients’ clinical background factors before propensity score matching.

Total (n = 61) I-EGBS (n = 37) S-EGBS (n = 24) SMD

Age, median (range), years 77 77.5 82.5 0.800
(50-94) (72-86) (60-93)

Sex, male: female, n 37:24 22:15 15:9 0.062

Severity grade of Tokyo Guidelines 2018, n 1.224

Grade | 24 18 6

Grade Il 28 10 18

Grade lll 9 9 0

Initial treatment before EGBS, n (%)

Conservative with antibiotics 14 (58.3)

PTGBD 8 (33.3)

ENGBD 2(8.3)

Cause of cholecystitis, n (%) 1.010

Gallbladder stones 40 (65.6) 20 (54.1) 20 (83.3)

Cholecystic duct stones 8(13.1) 8 (21.6) 0 (0.0)

Common bile duct stones 9(14.8) 6 (16.2) 3 (12.5)

Cholecystic carcinoma 1(1.6) 1(2.7) 0(0.0)

Cholangiocarcinoma 1(1.6) 0(0.0) 1(4.2)

Plastic stent 1(1.6) 1(2.7) 0(0.0)

Gallbladder bleeding 1(1.6) 1(2.7) 0(0.0)

Abbreviations: ENGBD, endoscopic naso-gallbladder drainage; I-EGBS, initial endoscopic gallbladder stenting; PTGBD, percutaneous transhepatic gallbladder
drainage; S-EGBS, secondary endoscopic gallbladder stenting; SMD, standardized mean difference.

technical success rate of the procedures. Recurrence
was defined as the return of symptoms, physical exam-
ination findings, and blood test abnormalities after
initial improvement. Technical success was defined as
successful stent implantation.

2.7 | Statistical methods

Propensity score matching and the Kaplan—Meier (log-
rank) test were performed using EZR. Statistical anal-
yses were performed using GraphPad Prism version 9
(GraphPad Software). Propensity score matching was
performed using one-to-one nearest-neighbor match-
ing without replacement. The caliper width was set to
0.005 so that the standardized mean difference for each
item was <0.1. Depending on the variable, significant dif-
ference tests were performed using the Mann—Whitney
test, chi-square test, and Fisher's exact test, depend-
ing on the item. A p-value of < 0.05 was considered
statistically significant.

3 | RESULTS

3.1 | Patients’ background factors

EGBS was planned for 61 patients (I-EGBS group,
n = 37; S-EGBS group, n = 24). However, there
were significant differences between the two groups
in cholecystitis severity (Tokyo Guidelines grade) and
age (Table 1). Therefore, to balance the background
factors, propensity score matching was performed to

obtain a standardized mean difference of <0.1 for age,
sex, and cholecystitis severity. Only successful cases
from both groups were included in the matching pro-
cess. After matching, both groups were reduced to six
patients each, and the previously significant differences
in patient background factors were no longer present.
In the S-EGBS group, conservative treatment was the
most common initial treatment (three patients [50.0%]),
followed by PTGBD in two (33.3%) patients and ENGBD
in one (16.7%) patient (Table 2).

In the I-EGBS group (37 patients), the most com-
mon cause of cholecystitis was gallbladder stones
(20 patients), followed by obvious cholecystic duct
stones (eight patients). Cholecystitis due to common
bile duct stones was present in six patients, chole-
cystic carcinoma in one, a stray plastic stent placed
for cholangiocarcinoma in one, and gallbladder bleed-
ing of unknown origin in one. Cholangitis secondary to
common bile duct stones was a complication in eight
patients. In the S-EGBS group (24 patients), the most
common cause of cholecystitis was gallbladder stones
(20 patients). Cholecystitis due to common bile duct
stones was present in three patients, and cholangio-
carcinoma in one. Cholangitis secondary to common
bile duct stones was a complication in three patients
(Table 1). After propensity score matching, all patients
in both groups had acute cholecystitis due to gallbladder
stones (Table 2).

3.2 | Outcomes

The overall number of successful procedures was 50
of 61 (82.0%), with 27 of 37 (73.0%) in the I-EGBS
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TABLE 2 Patients’ clinical background factors after propensity score matching.
Total (n = 12) I-EGBS (n = 6) S-EGBS (n = 6) SMD
Age, median (range), years 76.5 77.5 7.7 0.027
(68-86) (72-86) (68-85)
Sex, male: female, n 8:4 4:2 4:2 <0.001
Severity grade of Tokyo Guidelines <0.001
2018,n 4 2 2
Grade | 8 4 4
Grade Il 0 0 0
Grade Ill
Initial treatment before EGBS, n (%) 3(50.0)
Conservative with antibiotics 2 (33.3)
PTGBD 1(16.7)
ENGBD
Cause of cholecystitis, n (%) <0.001
Gallbladder stones 12 (100.0) 6 (100.0) 6 (100.0)
Cholecystic duct stones 0(0.0) 0(0.0) 0(0.0)
Common bile duct stones 0(0.0) 0(0.0) 0(0.0)
Cholecystic carcinoma 0(0.0) 0(0.0) 0(0.0)
Cholangiocarcinoma 0(0.0) 0(0.0) 0(0.0)
Plastic stent 0(0.0) 0(0.0) 0(0.0)
Gallbladder bleeding 0(0.0) 0(0.0) 0(0.0)

Abbreviations: ENGBD, endoscopic naso-gallbladder drainage; I-EGBS, initial endoscopic gallbladder stenting; PTGBD, percutaneous transhepatic gallbladder
drainage; S-EGBS, secondary endoscopic gallbladder stenting; SMD, standardized mean difference.

TABLE 3
Total (n = 61)
Technical success, n (%) 50 (82.0)
Causes of unsuccessful cases, n 5
Unable to access CD with GW 2
Unable to bypass stone with GW 2
Difficulty in advancing catheter 2
Perforation of CD
Procedure time, median (IQR), minutes 56
(39-72)
Alternative treatment, n ®
PTGBD 4
Conservative with antibiotics 2
Emergency surgery
Adverse events, n 11
Cholangitis 3
Perforation of CD 2
Pancreatitis 1
Stent deviation 3
CBD stones 2

Technical success rates, causes of unsuccessful cases, procedure times, alternative treatments, and adverse events

I-EGBS (n = 37) S-EGBS (n = 24) p
27 (73.0) 23 (95.8) 0.038*

4 1 0.7244

2 0

2 0

2 0

69 40 <0.0001*
(52-92) (31.75-51.5)

4 1 0.5169

4 0

2 0

8 3 0.502

3 0

2 0

0 1

1 2

2 0

Abbreviations: CBD, common bile duct; CD, cholecystic duct; GW, guidewire; I-EGBS, initial endoscopic gallbladder stenting; IQR, interquartile range; PTGBD,
percutaneous transhepatic gallbladder drainage; S-EGBS, secondary endoscopic gallbladder stenting.
p-Values were calculated by comparing the I-EGBS and S-EGBS groups according to Fisher’s exact test or the chi-square test.

*Statistically significant difference.

group and 23 of 24 (95.8%) in the S-EGBS group. The
success rate was significantly higher in the S-EGBS
group (p = 0.038). Among the unsuccessful cases, five
patients were treated with PTGBD, four with conserva-
tive treatment using antimicrobial agents, and two with
emergency surgery to address cholecystitis (Table 3).
In the I-EGBS group, four unsuccessful cases were
due to the inability to access the cholecystic duct with

a guidewire. In two cases, the guidewire was inserted
into the cholecystic duct but could not bypass a stone
lodged in the duct. In two other cases, the guidewire was
successfully inserted into the gallbladder, but advanc-
ing the catheter was difficult. Additionally, two failures
were due to perforation of the duct during the procedure.
The single unsuccessful case in the S-EGBS group
occurred after conservative treatment, where guidewire
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FIGURE 5 Kaplan—Meier curve for recurrence of cholecystitis

after propensity score matching. The recurrence rate of cholecystitis
3 months after endoscopic gallbladder stenting (EGBS) was
significantly lower in the secondary EGBS (S-EGBS) group than in
the initial EGBS (I-EGBS) group (p = 0.0232).

access to the cholecystic duct was not possible. The
median procedure time was significantly shorter in the
S-EGBS group (40 min;interquartile range [IQR]: 31.75—
51.5) than in the I-EGBS group (69 min; IQR: 52-92;
p < 0.0001). However, after propensity score match-
ing, the median times in the I-EGBS and S-EGBS
groups were 52.5 min (IQR:40-131) and 36.5 min (IQR:
26.25-46.75), respectively, with no significant difference
(p=0.1797).

Kaplan—Meier analysis was conducted to evaluate
the time to recurrence after propensity score matching,
showing that the recurrence rate at 3 months post-
EGBS was significantly lower in the S-EGBS group
(p = 0.0232; Figure 5). Additional Kaplan—Meier anal-
ysis for patients who underwent successful EGBS prior
to propensity score matching yielded a p-value of 0.014,
further indicating that the S-EGBS group had a signif-
icantly lower cholecystitis recurrence rate (Figure S1).
The median time to recurrence was 33.5 days (range:
9-88 days), and the median duration of observation,
including the date of recurrence, was 69.5 days (range:
9-239 days; 60.5 days [range: 9-107 days] in the I-
EGBS group and 92.5 days [range: 42—-239 days] in
the S-EGBS group). There was no significant difference
in the observation duration between the two groups
(p =0.1797).

Procedure-related early complications occurred in
one of 12 (8.3%) patients. There was no significant dif-
ference between the I-EGBS group [1/6 (16.7%)] and
the S-EGBS group [0/6 (0.0%); p > 0.9999; Table 4).

DEN OPG%Q %, Wl LEY 70f 10

Contingencies were also examined in both groups
before propensity score matching, including unsuccess-
ful cases: eight in the I-EGBS group and three in the
S-EGBS group, with no significant difference in inci-
dence (21.6% vs. 12.5%, respectively). Table 3 provides
a breakdown of these contingencies. Early accidental
complications included cholangitis, while late compli-
cations included stent deviation and the formation of
common bile duct stones.

Stent diameters varied between 7- and 5-Fr depend-
ing on the time of year: 22 patients in both the I-EGBS
and S-EGBS groups received 7-Fr stents, while 5
patients in the I-EGBS group and 1 in the S-EGBS group
received 5-Fr stents. Cholecystitis recurred in all patients
with 7-Fr stenting, with a 3-month recurrence rate of
13.6% for the 7-Fr stent compared with 0.0% for the
5-Fr stent. However, no significant difference was found
between the two groups (p > 0.9999).

Endoscopic sphincterotomy (EST) was performed in
15 patients in the I-EGBS group and 4 in the S-
EGBS group, with no EST-related complications (such
as bleeding) observed. The cholecystitis recurrence rate
was significantly higher in patients who did than did not
undergo EST (five of 19 (26.3%) vs. one of 31 [3.2%]
patients, respectively; p = 0.0244).

Among the eight cases of successful I-EGBS, there
were no perioperative complications, and all surgeries
were completed successfully. In one case, although
laparoscopic surgery was planned, the strong adhesion
between the omentum and gallbladder necessitated a
laparotomy. For the successful S-EGBS cases, elective
surgery was performed in two instances, with no notable
perioperative issues (Figure S2).

4 | DISCUSSION

Our previous study demonstrated a low recurrence rate
of acute cholecystitis when EGBS was performed fol-
lowing initial therapy.'® In this study, there were no cases
of recurrence within the 3-month observation period.
Furthermore, the 3-month cholecystitis recurrence rate
was significantly lower in the S-EGBS than in the I-
EGBS group. The main reason for this difference may
be the effective clearance of bile sludge and bacteria
from the gallbladder following the initial treatment. Addi-
tionally, because a stent was placed afterward, it may
have remained patent for a longer duration. The median
time to cholecystitis recurrence in the I-EGBS group was
approximately 1 month, suggesting that even if elective
laparoscopic cholecystectomy is selected after EGBS,
the patient may relapse before the scheduled surgery
date. Secondary EGBS may therefore be valuable, par-
ticularly as more patients with acute cholecystitis are
advised to avoid emergency surgery. Although S-EGBS
has the potential to reduce recurrence after treat-
ment of acute cholecystitis, this treatment approach
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TABLE 4 Observational period, cholecystitis recurrence rate, time to recurrence, and adverse events

Total (n = 12)
Number of recurrent cholecystitis cases at 3 4
months, n (%) (33.3)
Duration until recurrence, median (range), days SIS

(9-88)
Observational period, median (range), days 69.5

(9-239)
Adverse events, n 1
Cholangitis 1

I-EGBS (n = 6) S-EGBS (n = 6) p

4 0 0.0232*
(66.7) (0.0)

335 - -
(9-88)

60.5 92.5 0.1797
(9-107) (42-239)

1 0 >0.9999
1 0

Abbreviations: I-EGBS, initial endoscopic gallbladder stenting; S-EGBS, secondary endoscopic gallbladder stenting.
p-Values were calculated by comparing the I-EGBS and S-EGBS groups according to the log-rank test, Mann—Whitney test, or Fisher’s exact test.

*Statistically significant difference.

may inevitably result in a longer hospital stay. Addi-
tionally, compared with I-EGBS, the number of percu-
taneous and endoscopic procedures increases, leading
to greater treatment invasiveness and higher medical
costs. However, if cholecystitis recurs repeatedly, the
invasiveness and costs associated with treatment will
also rise after I-EGBS. Therefore, prospective studies
are needed to evaluate these factors.

The success rate of EGBS reportedly ranges from
72.8% to 100%."5-2* In this study, both groups demon-
strated similarly high success rates, consistent with
previous findings. Several factors may have contributed
to the high procedural success in the S-EGBS group.
In the I-EGBS group, most unsuccessful cases were
due to difficulty in accessing the cholecystic duct
with a guidewire. In these instances, the cholecys-
tic duct could not be visualized through contrast from
the bile duct and had to be accessed blindly. This
issue may be attributed to increased gallbladder pres-
sure, which was less likely in the S-EGBS group
because the gallbladder pressure had decreased fol-
lowing the initial treatment. Additionally, the overall
procedure time was significantly shorter in the S-
EGBS group. This may be attributed to the reduced
intracholecystic pressure, which facilitated contrast-
enhanced visualization. Another contributing factor may
be that some patients in the I-EGBS group underwent
common bile duct stone removal in conjunction with
EGBS.

Pancreatitis, cholangitis, and perforation of the cys-
tic duct were observed in early cases. Only one case
of cholangitis required additional EST, while all other
cases improved with conservative treatment alone. In
later cases, stent deviation and common bile duct stones
were noted; however, stent deviation did not pose a
problem for any of the patients. The observation end
date was recorded as the date when the deviation
was detected. In cases where new common bile duct
stones were found, removal and bile duct drainage
were necessary; however, these events were not asso-
ciated with cholecystitis recurrence and did not impact
the course of cholecystitis. Although no significant dif-

ference was observed between the two groups, the
incidental findings related to stent placement warrant
attention.

The stents used in this study had two diameters: 7-
and 5 Fr. As a subanalysis, we examined the difference
in cholecystitis recurrence rates based on stent diame-
ter and found no significant difference between the two
groups. However, the number of cases was limited, and
the results may change if the number of 5-Fr stent cases
increases.

There are two potential reasons for the increased
cholecystitis recurrence rate following EST. First, the loss
of papillary function after EST may facilitate retrograde
infection, although this may not be a major concern
because stents were placed regardless of the EST sta-
tus. Second, EST was performed more frequently in the
I-EGBS group. EST is typically conducted for stone treat-
ment in patients with common bile duct stones, and
EGBS is performed immediately after stone treatment.
Therefore, the recurrence rate in the -EGBS group may
have influenced the recurrence rate among patients who
underwent EST.

Although we believe we were able to show good
results for secondary EGBS, the present study had three
main limitations. First, the sample size was small. Sec-
ond, it was a single-center retrospective study. Because
of these two limitations, propensity score matching
was required to prevent bias due to differences in the
patients’ background factors. Although the background
factors of the two groups were well matched, the pro-
portion of Grade | and Ill cases was lower than in the
overall population. However, the overall 3-month recur-
rence rate was still significantly higher in the I-EGBS
group. Therefore, we do not believe that these factors
substantially impacted the evaluation of the primary
endpoint. Nonetheless, factors such as length of hospi-
talization, which were not examined in this study, might
have an effect, and careful evaluation of these factors
may be necessary.

The Tokyo Guidelines 2018 emphasize the neces-
sity of intervention in cases of Grade >Il acute
cholecystitis." In this study, the low recurrence rate
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of cholecystitis in the S-EGBS group suggests that
secondary EGBS may be a viable option for inoperable
cases. However, long-term stenting carries risks, includ-
ing the recurrence of common bile duct stones and
the formation of stent-stone complexes. Further inves-
tigation is ongoing to compare cholecystitis recurrence
rates between long-term stenting and other treatment
modalities, as well as to evaluate the necessity of
periodic stent replacement.

In conclusion, secondary EGBS may be an effective
option for preventing recurrent cholecystitis in patients
with poor surgical tolerance.
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