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The feasibility of percutaneous transhepatic gallbladder
aspiration for acute cholecystitis after self-expandable
metallic stent placement for malignant biliary obstruction:
a 10-year retrospective analysis in a single center
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Background/Aims: Patients with acute cholecystitis (AC) after metallic stent (MS) placement for malignant biliary obstruction (MBO)
have a high surgical risk. We performed percutaneous transhepatic gallbladder aspiration (PTGBA) as the first treatment for AC. We
aimed to identify the risk factors for AC after MS placement and the poor response factors of PTGBA.

Methods: We enrolled 401 patients who underwent MS placement for MBO between April 2011 and March 2020. The incidence of AC
was 10.7%. Of these 43 patients, 37 underwent PTGBA as the first treatment. The patients’ responses to PTGBA were divided into good
and poor response groups.

Results: There were 20 patients in good response group and 17 patients in poor response group. Risk factors for cholecystitis after MS
placement included cystic duct obstruction (p<0.001) and covered MS (p<0.001). Cystic duct obstruction (p=0.003) and uncovered MS
(p=0.011) demonstrated significantly poor responses to PTGBA. Cystic duct obstruction is a risk factor for cholecystitis and poor re-
sponse factor for PTGBA, whereas covered MS is a risk factor for cholecystitis and an uncovered MS is a poor response factor of PTG-
BA for cholecystitis.

Conclusions: The onset and poor response factors of AC after MS placement were different between covered and uncovered MS. PTG-
BA can be a viable option for AC after MS placement, especially in patients with covered MS.
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INTRODUCTION

Cholecystitis occurs with a certain probability in patients treat-
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ed with self-expandable metallic stent (SEMS) placement for
distal malignant biliary obstruction (MBO)."* Cholecystitis is a
well-known complication of stent insertion that reduces the pa-
tient’s quality of life or delays primary disease treatment. Some
studies have evaluated the risk factors for cholecystitis after
SEMS placement for MBO." Multiple reports have shown that
covered SEMS (C-SEMS) and cystic duct obstruction by the
tumor are risk factors for cholecystitis after SEMS placement
for distal MBO (DMBO).> However, the definitive risk factor
remains unclear. The metal stents are a significant risk factor
for cholecystitis in cases of cholecystitis after SEMS placement
for hilar MBO (HMBO),” and the rate of cholecystitis is higher



in the unilateral stenting group than in the bilateral stenting
group.’ Thus, the risk factors for cholecystitis after SEMS place-
ment for both DMBO and HMBO remain unknown. Moreover,
the risk factors and treatment methods for cholecystitis after
SEMS placement have not been identified.

Although the standard treatment for acute cholecystitis (AC)
is early cholecystectomy,” high-risk surgical patients with AC
are often initially treated with drainage, such as percutaneous
transhepatic gallbladder drainage (PTGBD) or percutane-
ous transhepatic gallbladder aspiration (PTGBA)." Although
PTGBD is recognized as the standard drainage method for
AC in the Tokyo Guidelines 2018 (TG2018), the appropriate
drainage method for patients with AC who are unfit for sur-
gery is unknown. PTGBD has some disadvantages compared
to PTGBA, such as the requirement of catheter management
and decreasing the quality of life of patients.” Recently, there
have been some reports on the efficacy of endoscopic ultraso-
nography-guided gallbladder drainage (EUS-GBD) in high-
risk surgical patients with AC as an alternative treatment to
PTGBD. One randomized controlled trial (RCT) indicated
that EUS-GBD improved outcomes compared to PTGBD in
patients who were not indicated for cholecystectomy."’ Howev-
er, EUS-GBD is still performed only by expert endoscopists in
high-volume centers. In contrast, PTGBA is an easy procedure
and has a low complication rate; therefore, an alternative non-
surgical gallbladder drainage method is used in some high-risk

surgical patients.”"'

In our hospital, PTGBA was chosen as the
first treatment for high-risk surgical patients with AC because it
does not require catheter management. However, the treatment
outcomes of PTGBA in high-risk surgical patients with AC re-
main unclear.

The aim of this study was to clarify the risk factors for AC af-
ter SEMS placement, as well as the predictive factors of PTGBA

as a treatment for AC after biliary SEMS placement.

METHODS

Study design

This was a single-center, retrospective, observational cohort
study conducted at the Kyushu Medical Hospital. We reviewed
529 patients who underwent endoscopic retrograde cholan-
giopancreatography (ERCP) with SEMS placement for DMBO
or HMBO due to tumor invasion who were unfit for surgery
between April 2011 and March 2020. The exclusion criteria
were as follows: lost to follow-up, unknown details of the in-
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dwelling metallic stents, previous cholecystectomy, resectable
stage of cancer, and the presence of AC before ERCP. Demo-
graphic, clinical, and endoscopic data were collected from the
medical records. All patients were followed up at the end of the
study or until death. The final follow-up date was June 12, 2020.

Treatment procedures

1) Endoscopic procedures

Endoscopic biliary drainage was performed in all patients using
covered or uncovered metallic stents 6 to 12 mm in diameter
and 6 to 12 cm in length. The stent type was determined by
each endoscopist, and all procedures were performed by experts
or trainees under expert supervision. The patients were admin-
istered midazolam and pentazocine as sedatives. Prophylactic
antibiotics were administered prior to ERCP in all patients. In
addition to bleeding tendency or a previous sphincterotomy, the
papilla was managed with endoscopic sphincterotomy (EST).
In the HMBO group, the drainage area (unilateral or bilateral
stenting) and drainage approach (partial stent-in-stent [pSIS]
or side-by-side [SBS]) were determined at the endoscopist’s
discretion. When SBS was performed, the bile duct diameter
after stent placement in the analysis was considered as the total
diameter of the stents placed in the common bile duct. For ex-
ample, when two 8 mm stents were placed using SBS, the bile
duct diameter used in the analysis was 16 mm.

2) PTGBA procedures

All the procedures were performed under intravenous sedation
and local anesthesia. All patients were administered antibiotics
according to the physician’s discretion. Pentazocine was used as
an analgesic. Antibiotics were administered prior to performing
PTGBA, which was performed by transhepatic puncture of the
gallbladder using a 16-21 G needle under ultrasound guidance;
the needle was removed after the gallbladder contents were as-
pirated as much as possible (20-300 mL). All procedures were
performed by expert gastroenterologists or trainees under ex-
pert supervision.

Diagnoses of events
1) Acute cholecystitis
AC was diagnosed according to the TG2018."” AC was deter-

mined when imaging findings of AC (including gallbladder
distention and gallbladder wall thickening) were accompanied
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by local signs of inflammation, including Murphy’s sign or right
upper abdominal quadrant mass, pain, tenderness, and system-
ic signs of inflammation, including fever, elevated C-reactive
protein, and elevated white blood cell count. Imaging findings
were evaluated using transabdominal ultrasound (US) or com-
puted tomography (CT). The grading of severity was as follows:
mild, moderate, and severe according to the TG18/TG13 sever-

12,13

ity grading for AC.

Tumor involvement of the cystic duct

We evaluated the presence of tumor invasion to the cystic duct
using imaging modalities, including endoscopic retrograde
cholangiography, intraductal US, CT, magnetic resonance chol-
angiopancreatography, and EUS. Cystic duct obstruction was
diagnosed when the tumor extending around the cystic duct
was confirmed by any of the above imaging tests or when the
cystic duct branched from an irregular narrowing of the bile
duct or was not contrasted by ERCP.

Clinical outcomes

The primary outcomes of this study were the risk factors for AC
after SEMS placement and poor response factors for PTGBA.
The secondary outcomes included the incidence of AC after
SEMS placement and therapeutic efficacy and adverse events of
PTGBA in this condition. The following variables were includ-
ed in the analysis of risk factors for AC after SEMS placement:
(1) cancer type (pancreatic cancer or non-pancreatic cancer),
(2) treatment for cancer (treatment or best supportive care), (3)
previous biliary stenting including endoscopic biliary stenting
and endoscopic nasobiliary drainage, (4) location of the biliary
stricture (hilar or distal bile duct), (5) cystic duct invasion by
the tumor, (6) stent type (covered stent or uncovered stent), (7)
bile duct diameter after stent placement (<8 mm or >10 mm),
(8) gallbladder stone, (9) acute cholangitis on ERCP, (10) stent
length (>6 cm or <6 cm), and (11) EST. The following variables
were included in the analysis of predictive factors for poor re-
sponse to PTGBA: (1) to (9), (12) severity of AC (mild or mod-
erate/severe), and (13) bile culture (positive or negative).

The outcomes of PTGBA were as follows: technical success
was defined as sufficient aspiration of gallbladder contents,
and clinical effectiveness was defined as the same definition
for good response to treatment. We defined a good response to
PTGBA as an improvement of at least two or three clinical out-
comes of AC (i.e., improvement of fever, abdominal pain, and
leukocytosis) without recurrence for at least 30 days. The good
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response group included patients with clinical improvement
by one-time PTGBA, whereas patients who needed more than
twice of PTGBA were categorized into the poor response group.
Adverse events were defined as any procedure-related adverse
events, including fever, abdominal pain, bleeding, bile peritoni-
tis, and bile duct injury, within 2 weeks.

Statistical analysis

The Student #-test or the Mann-Whitney U-test was used for
continuous variables, and the chi-square test or Fisher exact test
was used for categorical variables. Univariate and multivariate
logistic regression models were used to identify the risk factors
for AC and poor response factors of PTGBA. Variables that
were significantly different in the univariate model were en-
tered into multivariate logistic regression models. Odds ratios
(ORs) and 95% confidence intervals (CIs) were calculated for
all variables. Differences were considered statistically significant
at p<0.05. All statistical analyses were conducted using JMP 16
(SAS Institute Inc., Cary, NC, USA).

Ethical statements

This study was approved by the Institutional Review Board of
the Kyushu Medical Center (IRB No: 20C222). The require-
ment for the acquisition of informed consent from patients was
waived owing to the retrospective nature of this study.

RESULTS

A total of 401 patients were retrospectively analyzed; 43 patients
developed AC (AC group) and 358 patients did not develop
AC (non-AC group) as a complication. Among 43 patients (AC
group), 37 underwent PTGBA as the first treatment. We divid-
ed these patients into two groups according to their responses
to PTGBA: good response (20 patients) and poor response (17
patients) groups. A flowchart of the enrolled patients is shown
in Figure 1.

Baseline patient characteristics

The characteristics of the 401 patients analyzed are presented in
Table 1. The incidence of AC was 10.7% (43/401). AC and non-
AC group patients showed no differences in age, sex, alcohol
consumption, smoking, disease, or treatment for other diseases.
The proportions of hilum bile duct stricture, cystic duct ob-
struction, and C-SEMS were significantly higher in the patients
of AC group than in those of non-AC group (p=0.022, p<0.001,



Ohno et al. Percutaneous transhepatic aspiration for acute cholecystitis

SEMS placement for biliary stenosis from April 2011 to March 2020 (n=529)

A4

After cholecystectomy, 67; insufficient follow-up, 26; unknown MS details, 3;
resectable stage of cancer, 22; presence of AC before ERCP, 10

401
No | Acute cholecystitis l Yes
358 43
|
37 PTGBA 6 EUS-GBD
|
Good l Response for treatment l Bad
20 17
v v v
6 More than two 6 EUS-GBD 2 PTGBD
times PTGBA 1 Surgery
1 ETGBD
1 Only antibiotics

Fig. 1. Flow chart of patients enrolled in the study. SEMS, self-expandable metallic stent; AC, acute cholecystitis; ERCP, endoscopic retrograde
cholangiopancreatography; EUS-GBD, endoscopic ultrasonography-guided gallbladder drainage; PTGBA, percutaneous transhepatic gall-
bladder aspiration; PTGBD, percutaneous transhepatic gallbladder drainage; ETGBD, endoscopic transpapillary gallbladder drainage.

and p=0.001, respectively).

Characteristics and outcomes in the AC group who under-
went PTGBA as a first treatment

Among 43 patients, six patients underwent EUS-GBD and 37
underwent PTGBA (Fig. 1) as the initial treatment. The charac-
teristics of the 37 patients are shown in Table 2. There were no
differences in age, sex, alcohol consumption, smoking, disease,
or treatment for diseases between the patients of good and poor
response groups. The proportion of cystic duct obstruction, un-
covered SEMS (U-SEMS), and positive bile culture were signifi-
cantly higher in the patients of poor response group than those
of the patients in the good response group (p=0.001, p=0.001,
and p=0.032, respectively). As shown in Table 3, the technical
success rate was 100% (37/37), and the clinical success rate was
54% (20/37). Adverse events occurred in two patients. Two
patients had hemobilia, which was alleviated by conservative
treatment.

Risk factor analysis for AC after SEMS placement

The results of the univariate and multivariate analyses of risk
factors for AC after SEMS placement are shown in Table 4.
Univariate analysis showed that distal biliary stricture (OR,
2.46; 95% CI, 1.16-5.85; p=0.017), cystic duct obstruction (OR,
3.59; 95% CI, 1.89-6.94; p<0.001), and C-SEMS (OR, 3.08;
95% CI, 1.52-6.77; p=0.001) were predictors of AC after SEMS
placement. In the multivariate logistic regression models, cystic
duct obstruction (OR, 5.53; 95% CI, 2.76-11.3; p<0.001) and
C-SEMS (OR, 4.98; 95% CI, 2.33-11.5; p<0.001) were indepen-
dent predictive factors for AC.

Poor response factor of PTGBA for AC after SEMS place-
ment

In the univariate logistic regression models, cystic duct ob-
struction (OR, 9.75; 95% CI, 2.33-49.8; p=0.001), U-SEMS
(OR, 10.3; 95% CI, 1.50-209; p=0.015), and positive bile culture
(OR, 8.61; 95% CI, 1.29-171; p=0.023) were poor response
factors of PTGBA for AC after SEMS placement. Multivariate
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Table 1. Baseline characteristics of patients who underwent metallic stent placement

Characteristic Non-AC group (n=358) AC group (n=43) p-value
Age (yr), median (range) 72 (45-96) 70 (45-86) 0.168
Sex (male:female) 198:160 26:17 0.519
Alcohol (yes:no) 144:214 18:25 0.836
Smoking (yes:no) 130:228 15:28 0.853
Disease, 1 (%) 0.234

Pancreatic cancer 174 (49) 26 (60)

Cholangiocarcinoma 73 (20) 8(19)

Common bile duct cancer 44 (13) 6(14)

Others 67 (18) 3(7)
Treatment for disease (yes:BSC) 273:85 33:10 0.943
Plastic stent before SEMS (yes:no) 231:127 33:10 0.110
EST (yes:no) 280:78 35:8 0.630
Gallbladder stone (yes:no) 58:300 10:33 0.262
Acute cholangitis at ERCP (yes:no) 55:303 8:35 0.588
Location (hilar:distal) 129:229 8:35 0.022
Cystic duct obstruction (yes:no) 93:265 24:19 <0.001
Metallic stent

Diameter (mm; <8:10:12) 54:301:3 6:37:0 0.814

Length (cm; <6:7-8:>10) 100:233:25 11:29:3 0.946

Type (covered:uncovered) 185:173 33:10 0.001
Follow-up period (day), median (range) 414.5 (28-4,275) 339 (53-2,140) 0.489

AC, acute cholecystitis; BSC, best supportive care; SEMS, self-expandable metallic stent; EST, endoscopic sphincterotomy; ERCP, endoscopic retrograde
cholangiopancreatography.

Table 2. Baseline patient characteristics of acute cholecystitis group who underwent percutaneous transhepatic aspiration

Variable Good response (n=20) Poor response (1=17) p-value
Age (yr), median (range) 71 (56-84) 73 (45-86) 0.778
Sex (male:female) 12:8 10:7 0.942
Alcohol (yes:no) 8:12 5:12 0.501
Smoking (yes:no) 7:13 3:14 0.236
Disease 0.197

Pancreatic cancer 15 8

Bile duct cancer 4 8

Others 1 1
Treatment for disease (yes:BSC) 14:6 15:2 0.179
Gallbladder stone (yes:no) 6:14 3:14 0.378
Acute cholangitis at ERCP (yes:no) 2:18 4:13 0.264
Location (hilar:distal) 2:18 5:12 0.133
Cystic duct obstruction (yes:no) 515 13:4 0.001
Metallic stent

Diameter (mm; <8:>10) 1:19 4:13 0.100

Type (covered:uncovered) 19:1 11:6 0.001
Severity 0.194

Mild 16 10

Moderate 4 5

Severe 0 2
Bile culture (positive:negative) 13:7 16:1 0.032
Onset time (day) of AC from SEMS placement, median (range) 8 (1-402) 11 (1-747) 0.668
Survival time (day), median (range) 381 (120-2,140) 339 (164-1,868) 0.868

BSC, best supportive care; ERCP, endoscopic retrograde cholangiopancreatography; AC, acute cholecystitis; SEMS, self-expandable metallic stent.
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analysis showed that cystic duct obstruction (OR, 12.4; 95% CI,
2.23-110; p=0.003) and U-SEMS (OR, 17.5; 95% CI, 1.81-474;
p=0.011) were poor response factors of PTGBA for AC after
SEMS placement (Table 5). The risk factor for the development

Table 3. Clinical outcomes of PTGBA for acute cholecystitis after
metallic stent placement (n=37)

Ohno et al. Percutaneous transhepatic aspiration for acute cholecystitis

of AC was C-SEMS, whereas the treatment poor response factor
after onset was U-SEMS.

DISCUSSION

The present study demonstrated the risk factors for AC in pa-
tients with unresectable malignant biliary stricture and poor re-

Variable PTGBA sponse factors of PTGBA for AC after SEMS placement. Cystic
Te.Ch_mcal success 37(100) duct obstruction was a risk factor for AC and a poor response
Clinical success 20(4) factor for PTGBA. With respect to stents, the C-SEMS group
Adverse event (hemobilia) 2(5.4)

was a risk factor for AC. Conversely, patients with AC in the
339 (53-2,140)

Values are presented as number (%) or median (range).
PTGBA, percutaneous transhepatic gallbladder aspiration.

Survival time (day)

U-SEMS group showed a significantly poorer response to PTG-
BA than the C-SEMS group.

Table 4. Risk factors for acute cholecystitis after metallic stent placement in univariate and multivariate logistic regression analyses

Factos Univariate analysis Multivariate analysis
OR 95% CI p-value OR 95% CI p-value

Disease (pancreatic cancer vs. others) 1.61 0.85-3.13 0.140
Treatment (yes vs. BSC) 1.02 0.50-2.27 0.943
Plastic stent before SEMS (yes vs. no) 1.81 0.89-3.99 0.100
Gallbladder stone (yes vs. no) 1.56 0.73-3.35 0.247
Acute cholangitis at ERCP (yes vs. no) 1.25 0.55-2.85 0.581
EST (yes vs. no) 1.21 0.56-2.92 0.625
Location (distal vs. hilar) 2.46 1.16-5.85 0.017 1.71 0.59-5.10 0.320
Cystic duct obstruction (yes vs. no) 3.59 1.89-6.94  <0.001 5.53 2.76-11.3  <0.001
Bile duct diameter after SEMS placement (<8 mm vs. 210 mm) 1.32 0.47-3.14 0.559
Metallic stent

Length (>6 cm vs. <6 cm) 1.12 0.56-2.42 0.742

Type (covered vs. uncovered) 3.08 1.52-6.77 0.001 498 2.33-11.5  <0.001

OR, odds ratio; CI, confidence interval; BSC, best supportive care; SEMS, self-expandable metallic stent; ERCP, endoscopic retrograde cholangiopancrea-
tography; EST, endoscopic sphincterotomy.

Table 5. Poor response factors of percutaneous gallbladder aspiration for acute cholecystitis after metallic stent placement in univariate and
multivariate logistic regression analyses

o Univariate analysis Multivariate analysis
OR 95% CI p-value OR 95% CI p-value

Disease (others vs. pancreatic cancer) 3.37 0.86-14.4 0.079

Treatment (yes vs. BSC) 3.21 0.62-24.5 0.169

Gallbladder stone (no vs. yes) 2.00 0.41-9.62 0.387

Acute cholangitis at ERCP (yes vs. no) 2.76 0.43-17.4 0.278

Location (hilar vs. distal) 3.74 0.68-29.3 0.130

Cystic duct obstruction (yes vs. no) 9.75 2.33-49.8 0.001 124 2.23-110 0.003
Bile duct diameter after SEMS placement (<8 mm vs. =10 mm) 5.84 0.75-121 0.093

Metallic stent type (covered vs. uncovered) 10.3 1.50-209 0.015 17.5 1.81-474 0.011
Severity (moderate or severe vs. mild) 2.80 0.67-13.1 0.159

Bile culture (positive vs. negative) 8.61 1.29-171 0.023 13.1 0.75-873 0.081

OR, odds ratio; CI, confidence interval; BSC, best supportive care; ERCP, endoscopic retrograde cholangiopancreatography; SEMS, self-expandable me-
tallic stent.
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Previous studies reported several risk factors, including
tumor invasion to the cystic duct, cholelithiasis, C-SEMS,"*"
and high axial force of SEMS' as predictive factors of AC after
SEMS placement.”
rowing or obstruction of the cystic duct due to tumor invasion

The main mechanism of AC may be nar-

and mechanical compression or tumor involvement of the
feeding artery to the gallbladder.” In the HMBO, a few studies
showed that AC was significantly higher in SBS deployment
than in pSIS deployment, and tumor progression to the cystic
duct was also a risk factor.”” This mechanism of AC is con-
sidered as the blockage created by SEMS placement that leads
to obstruction of the cystic duct. Furthermore, the mechanism
of AC in patients with DMBO and HMBO is the same. In the
present study, AC was present in 24 of 43 patients (55.8%) with
tumor invasion to the cystic duct and in 33 of 43 patients (76%)
with C-SEMS, with an OR of 5.53 (95% CI, 2.76-11.3; p<0.001)
and 4.98 (95% CI, 2.33-11.5; p<0.001), respectively, suggesting
that these were independent risk factors for AC.

Another novel result of our study was the poor treatment re-
sponse factor for AC after SEMS placement. PTGBA is an easy
procedure with a low complication rate. One RCT indicated
that PTGBD was more effective than PTGBA for the treatment
of AC.”* However, in high-risk surgical patients with AC, there
are reports that PTGBA for AC after SEMS placement can be a
useful alternative treatment method.”"" Chopra et al.’ recom-
mended PTGBA as the first treatment in high-risk surgical pa-
tients, and PTGBD should be reserved for the next procedure.
Repetitive PTGBA might contribute to higher clinical success
compared to PTGBD and endoscopic transpapillary gallbladder

drainage.'"”’

In our study, six of the 17 patients in the treatment
poor response group could be improved by repeated PTGBA.
Imai et al.” reported that one-time PTGBA may be insufficient
for patients with cystic duct obstruction. This study showed
that the treatment of PTGBA response was significantly poor
in the cystic duct obstruction group. With regard to the metal-
lic stent, the U-SEMS group showed a poor response factor of
PTGBA for AC. Theoretically, in the U-SEMS group, bile can
pass through the mesh of the SEMS. However, AC occurred not
only in the C-SEMS group but also in the U-SEMS stent group.
Takinami et al.” reported that tumor invasion and growth to
the cystic duct were related to the onset of AC after U-SEMS
deployment, and the U-SEMS group tended to develop AC
later than its development in the C-SEMS group. In the present
study, the median time from SEMS placement to the onset of
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800
Onset time (median, day) p-value .
C-SEMS 39.2 0.028
6004 U-SEMS 165.7
E 4001 .
200
i o .
0 i H

C-SEMS group U-SEMS group

Fig. 2. Comparison with the median time from self-expandable
metallic stent (SEMS) placement to the onset of acute cholecystitis
between uncovered (U)-SEMS and covered (C)-SEMS groups.

AC was 39.2 days (range, 2-402 days) in C-SEMS and 165.7
days (range, 4-747 days) in U-SEMS, which tended to be longer
in U-SEMS (p=0.028) (Fig. 2). We speculate that the pathogenic
mechanism of AC in the U-SEMS group is closely related to
not only stent placement but also tumor ingrowth, tumor in-
vasion, and hyperplasia of the cystic duct, namely cystic duct
obstruction, is strongly associated with the development of AC.
Therefore, treatment with PTGBA appeared to be poor in the
U-SEMS group. However, in the C-SEMS group without cystic
duct obstruction, the clinical success rate of PTGBA was as
high as 87.5% (14/16). Considering the aforementioned results,
we propose a strategy for the treatment of high-risk surgical pa-
tients with AC that PTGBA may be recommended for patients
with C-SEMS placement and without cystic duct obstruction,
and treatment other than PTGBA may be recommended for
patients with U-SEMS placement (Fig. 3).

The present study had certain limitations. First, this was a
single-center retrospective study, thus, incomplete data and po-
tential selection biases could not be avoided. Second, the sam-
ple size of patients with AC was small, and both DMBO and
HMBO were used for evaluation. In particular, the number of
SEMS in the HMBO group was relatively low, and the incidence
of AC tended to be lower in the HMBO group than that of the
DMBO group. This discrepancy might be statistically signifi-
cant if a study with a larger number of patients was performed.
Third, we used PTGBA, which has not yet been established.
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Acute cholecystitis after metallic stent for malignant biliary obstruction

!

Covered stent group

Cystic duct obstruction
(+) (=)
\ 4 A\ 4 A4
PTGBA PTGBA PTGBD
or
or
PTGBD EUS-GBD
or Poor response cases
EUS-GBD v
Repetitive PTGBA
or
PTGBD
or
EUS-GBD

!

Uncovered stent group

Fig. 3. Treatment strategy for high-risk surgical patients with acute cholecystitis after biliary metallic stent. PTGBA, percutaneous transhepatic
gallbladder aspiration; PTGBD, percutaneous transhepatic gallbladder drainage; EUS-GBD, endoscopic ultrasonography-guided gallbladder

drainage.

Further large-scale, multi-institutional, prospective studies are
required to validate our results.

In conclusion, we should recognize the difference between
the onset factor and poor response to treatment for AC after
SEMS placement. After SEMS placement, the AC was initially
treated with a single or repetitive PTGBA. However, in the case
of U-SEMS, it may be better to consider the drainage method
with immediate placement of the catheter.
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