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Current Status in the Treatment of Acute Cholecystitis Patients
Receiving Antithrombotic Therapy: Is Endoscopic Drainage

Feasible?- A Systematic Review
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"Department of Gastroenterology, New Tokyo Hospital, Chiba, Department of Gastroenterology, Oita San-ai Medical Center, Oita,
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The bleeding complication risk of surgery or percutaneous transhepatic gallbladder drainage (PTGBD) may increase in patients with
acute cholecystitis receiving antithrombotic therapy (ATT). Endoscopic gallbladder drainage (EGBD) may be recommended for
such patients. English articles published between 1991 and 2018 in peer-reviewed journals that discuss cholecystectomy, PTGBD, and
EGBD in patients with ATT or coagulopathy were reviewed to assess the safety of the procedures, especially in terms of the bleeding
complication. There were 8 studies on cholecystectomy, 3 on PTGBD, and 1 on endoscopic transpapillary gallbladder drainage (ETGBD)
in patients receiving ATT. With respect to EGBD, 28 studies on ETGBD (including 1 study already mentioned above) and 26 studies on
endoscopic ultrasound-guided gallbladder drainage (EUS-GBD) were also analyzed. The overall bleeding complication rate in patients
with ATT who underwent cholecystectomy was significantly higher than that in patients without ATT (6.5% [23/354] vs. 1.2% [26/2,224],
<0.001). However, the bleeding risk of cholecystectomy and PTGBD in patients receiving ATT was controversial. The overall technical
success, clinical success, and bleeding complication rates of ETGBD vs. EUS-GBD were 84% vs. 96% (p<0.001), 92% vs. 97% (p<0.001),
and 0.65% vs. 2.1% (p=0.005), respectively. One patient treated with ETGBD experienced bleeding complication among 191 patients
with bleeding tendency. ETGBD may be an ideal drainage procedure for patients receiving ATT from the viewpoint of bleeding,
although EUS-GBD is also efficacious. Clin Endosc 2020;53:176-188
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INTRODUCTION

Acute cholecystitis is one of the most common biliary
diseases and sometimes presents as an emergency condition,
possibly inducing severe complications when appropriate
drainage is not carried out. Therefore, gallbladder drainage at
an early stage is essential in patients with severe cholecystitis
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if multiple organ dysfunction or severe local inflammation is
found." Cholecystectomy remains the gold standard manage-
ment approach for patients with acute cholecystitis. Since the
introduction of laparoscopic cholecystectomy (LC), minimally
invasive surgery has been commonly performed in patients
with acute cholecystitis, compared with open cholecystectomy
(OC).” However, these surgical procedures may result in in-
creased mortality in elderly patients and/or in those with mul-
tiple severe comorbidities.” In such cases, percutaneous tran-
shepatic gallbladder drainage (PTGBD) is often performed
instead of surgery. PTGBD is an effective clinical method of
primary drainage with a high technical success rate." How-
ever, PTGBD is generally prohibited in patients with massive
ascites, anatomically inaccessible gallbladders, and a high risk
of self-removal of the drainage tube, and it is especially risky
in patients with a bleeding tendency.’ In addition, PTGBD is
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associated with adverse events including bleeding or bile leak-
age, a high recurrence rate, and fistula formation after long-
term stent placement and stent displacement.”’

Considering these disadvantages, endoscopic gallbladder
drainage (EGBD), including endoscopic transpapillary gall-
bladder drainage (ETGBD) and endoscopic ultrasound-guid-
ed gallbladder drainage (EUS-GBD), may be more useful
in such patients. ETGBD via a nasobiliary catheter was first
reported, and ETGBD via an internal plastic stent was report-
ed a year later.” This method, through endoscopic retrograde
cholangiopancreatography (ERCP), was reported to be ef-
fective for gallbladder drainage with relatively high technical
and clinical success rates,” and to be an option for patients in
whom PTGBD treatment is difficult.” The next endoscopic
method reported was EUS-GBD,’® which is a stent placement
method under EUS guidance from the antral, duodenal, or
jejunal lumen to the gallbladder, and showed higher technical
and clinical success rates than expected.” Currently, EGBD
is established as the third choice for the treatment of acute
cholecystitis, following LC as the first choice and PTGBD as
the second choice, owing to the potential low risk of bleeding
of endoscopic methods. Surgical and conservative treatments,
including PTGBD or EGBD, for acute cholecystitis in patients
with antithrombotic agents will likely become common, as
the number of elderly patients with cardiovascular and cere-
brovascular diseases is increasing remarkably.

Therefore, the latest guidelines recommended these drain-
age methods for patients receiving antithrombotic therapy
(ATT) or those with a bleeding tendency.”” However, there
have been few studies comparing these surgical and percu-
taneous techniques with EGBD techniques, particularly in
terms of bleeding complications, in patients receiving ATT or
with a bleeding tendency. To the best of our knowledge, this is
the first review on EGBD in patients receiving ATT.

MATERIALS AND METHODS

From January to February 2019, we searched the PubMed
and Google Scholar databases (restricted to articles written in
English and published between 1991 and 2018) to retrieve in-
ternationally accepted English abstracts of articles on LC and
PTGBD in patients receiving ATT or with coagulopathy, and
articles about EGBD. The following key words were used for
the search: antithrombotic therapy, antiplatelet, anticoagulant,
warfarin, clopidogrel, aspirin, bleeding, hemorrhage, endo-
scopic gallbladder drainage, endoscopic ultrasound-guided
gallbladder drainage, endoscopic transpapillary gallbladder
drainage, percutaneous transhepatic drainage, cholecys-
tectomy, cholecystostomy, laparoscopic, and cholecystitis.
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Articles published in peer-reviewed journals as full articles
were included in this review. The types of articles included
randomized controlled trials (RCTs), prospective studies, and
retrospective cohort studies that examined 5 cases or more.
Guidelines, review articles, and case series/reports were not
included in this analysis. RCTs and prospective studies were
of a relatively high evidence level; however, retrospective stud-
ies may have had potential selection bias. The quality of each
study was assessed depending on the study design, and eligible
articles were identified. The full texts of all articles were read
by 2 independent reviewers (RS and YA). Complete data were
extracted from each study, including the year of publication,
type of procedure (LC, PTGBD, ETGBD, or EUS-GBD), study
design, sample size, age, sex, and complication rate (including
bleeding complications), which were also analyzed in patients
receiving ATT or with a bleeding tendency. In addition, the
technical and/or clinical success rate and the recurrence rate
were analyzed in cases of ETGBD and EUS-GBD. Data were
extracted into an Excel spreadsheet for further analysis, in-
cluding statistical analysis.

Statistical analysis

Categorical variables are expressed as proportions and ana-
lyzed with Fisher’s exact test or the chi-square test, and p<0.05
was considered statistically significant. All data analyses were
conducted with SPSS version 24.0 (IBM Co., Armonk, NY,
USA).

Definitions

The bleeding complication rate of each drainage procedure
was analyzed in detail. Bleeding complication was defined
as the presence of anemia (hemoglobin reduction of 2 g/dL
or more), requirement for a blood transfusion, and/or the
need for another additional treatment for bleeding such as
interventional radiological or surgical therapy. The technical
success, clinical success, and recurrence rates were mainly
evaluated in ETGBD and EUS-GBD cases. Technical success
was defined as successful stent placement in the gallblad-
der through the cystic duct in ETGBD, and successful stent
placement between the stomach or duodenal lumen and the
gallbladder in EUS-GBD. Clinical success was defined as the
improvement of cholecystitis after the first drainage proce-
dure. Clinical success rate was defined as the proportion of
patients with clinical success divided by the proportion of
those with technical success. Minor symptoms, such as low-
grade fever and mild pain, which were not clinically relevant
or conservatively improved, were not included as complica-
tions in the present analyses. In this review, early complication
was defined as a complication that occurred within 5 days
from the procedure, and late complication, a complication
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that occurred 6 or more days after the procedure. Recurrence
rate was defined as the proportion of patients with recurrent
acute cholecystitis among those with clinical success, exclud-
ing patients who died or underwent stent exchange or elective
surgical cholecystectomy. Each rate was calculated consider-
ing the non-assessed cases.

Patients with a bleeding tendency were defined as those
receiving antiplatelet agents and/or anticoagulants. Patients
with moderate or severe liver disease who showed moderate
abnormalities of prothrombin time-international normalized
ratio (PT-INR) and/or platelet count, including those with
end-stage liver disease requiring blood transplantation and
those with leukemia and disseminated intravascular coagula-
tion, were also included.

RESULTS

Study collection

Research article collection and screening were conduct-
ed from January 2019 to February 2019. A total of 8 studies
on surgical cholecystectomy (mainly LC),""* 3 studies on
PTGBD,”” and 1 study on EGBD’ in patients receiving ATT
were selected for data extraction and satisfied our inclu-
sion criteria. As only 1 study on EGBD in patients receiving
ATT was retrieved through the search method mentioned
above, articles were additionally searched using the key-
words “ETGBD” and “EUS-GBD”. As a result, 27 studies on
ETGBD***" and 26 studies on EUS-GBD®*"***4¢¥ ere
newly found. Finally, 28 studies on ETGBD and 26 studies on
EUS-GBD were evaluated in this review, which included some
cases with bleeding tendency and ATT administration.

Three articles on the EUS-GBD technique were excluded
because the procedure was converted from PTGBD, and the
accurate therapeutic effects of EUS-GBD could not be evalu-
ated in these cases.

Gallbladder drainage in patients receiving ATT

In the 12 studies that evaluated surgery and gallbladder
drainage, patients receiving ATT, including aspirin and/or
thienopyridine, were the focus of 3 studies.””"*"* Only 1 study
evaluated patients receiving anticoagulant therapy with hep-
arin bridging," 1 study evaluated patients receiving anticoag-
ulant therapy and/or with coagulopathy,” and the other stud-
ies™*'*1%%%%! evaluated patients receiving antiplatelet agents
and/or anticoagulants during surgery (LC or OC) or internal
drainage (PTGBD or EGBD) without discontinuation of ATT
(Table 1).

Overall, 13.7% (354/2,578) of patients receiving antithrom-
botic agents underwent LC. There were no significant dif-
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ferences between patients with continued and discontinued
antiplatelet therapy (aspirin and/or thienopyridine) in intra-
operative blood loss, operative time, conversion rate to open
surgery, 30-day morbidity, or bleeding complications requir-
ing blood transfusion.™*" In some cases of cholecystectomy
in patients receiving antiplatelet agents and/or anticoagulants,
there were similar tendencies found in LC."”'® On the other
hand, 2 studies on cholecystectomy in patients receiving an-
tiplatelet agents and/or anticoagulants reported that anemia
was more frequently observed in patients who underwent
emergency LC with continuation of ATT,” and that treatment
with multiple antiplatelet therapies and anticoagulation thera-
pies was an independent predictor for postoperative bleeding
complications.”® Moreover, in a study on LC, it was proven
that patients receiving heparin bridging therapy had a signifi-
cantly higher rate of surgical blood loss than those without
anticoagulants." Overall, bleeding complications occurred in
6.5% (23/354) of patients with ATT and in 1.2% (26/2,224) of
patients without ATT (p<0.001).

With respect to PTGBD, 1 study in patients receiving an-
ticoagulant therapy or with coagulopathy revealed that the
cessation of ATT 24 h before the procedure or abnormal
coagulation (INR =1.5 or platelet count <50x10°/L) induced
major complications related to PTGBD (hemorrhage requir-
ing blood transfusion, sepsis and death directly related to
the procedure, and abscess), although they did not occur in
patients with normal coagulation, and that 132 patients re-
ceiving anticoagulant therapy and/or with coagulopathy had a
bleeding complication rate of 1.5%.” Shibasaki et al.” reported
that in PTGBD followed by elective LC, no bleeding compli-
cations were seen in 23 patients receiving AT'T. On the other
hand, Hamada et al.” analyzed 34,606 patients who under-
went percutaneous transhepatic biliary drainage (PTBD) or
PTGBD (23,375 PTBDs and 11,231 PTGBDs), including 1.5%
(503/34,606) patients with continued antiplatelet and antico-
agulant therapy, both of which were administered on the day
of the procedure. The overall rate of severe bleeding complica-
tions requiring blood transfusion was 2.3% (PTBD 2.5% and
PTGBD 1.6%); however, it was 4% in patients with continued
ATT in this study. In addition, continuation of antiplatelet
agents was significantly associated with severe bleeding (4.7%,
p=0.013), whereas no significant difference was observed in
the rate of bleeding complications in patients who discontin-
ued antiplatelet agents (p=0.517).

There was only 1 study on ETGBD in patients with ATT. In
that study, no bleeding complications were seen in any of the
35 cases.’

Present status of EGBD: ETGBD and EUS-GBD
EGBD consists of 2 different methods: transpapillary
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ETGBD and transmural EUS-GBD. ETGBD requires the
ERCP procedure and placement of a plastic stent or nasobili-
ary catheter into the gallbladder through the duodenal papilla
and the cystic duct. EUS-GBD requires EUS guidance, and
approaches the gallbladder from the gastric antrum or the du-
odenum for the drainage procedure. Plastic stents (initially) or
metal stents (more recently) are placed between the gallblad-
der lumen and the gastrointestinal lumen.

There were 28 studies™”*” on ETGBD, including 2 RCTs,
3 prospective studies, and 23 retrospective studies (Table 2).
Endoscopic sphincterotomy (EST) in the ETGBD procedure
was classified as follows: performed (yes), not performed (no),
or on demand. The enrolled patients were 22-95 years old, and
60% (706/1,172) were men. The technical and clinical success
rates of ETGBD were 64%-100% and 64%-100%, respective-
ly. The early and late complication rates were 0%-26.5% and
0%-13.7%, respectively. The recurrence rate was 0%-17.6%.
Overall, 13.7% (191/1,396) of the patients had some type of
bleeding tendency that could be confirmed. The overall tech-
nical and clinical success rates were 84% (1,176/1,396) and
92% (1,030/1,119), respectively. Early complications included
pancreatitis due to the ERCP procedure, bleeding (especially
after EST), choledocholithiasis, cystic duct perforation caused
by the guidewire or the cannulation technique, cholangitis,
sepsis, migration, and bile leakage. Late complications in-
cluded pericholecystic fluid collection, cholangitis, duodenal
perforation, sepsis, choledocholithiasis, stent migration, stent
occlusion, hepatic abscess, and duodenal ulcer, and were treat-
ed conservatively. The early and late complication rates were
6.3% (86/1,374) and 5.5% (45/812), respectively. The bleeding
complication rate was 0.65% (9/1,374). The overall recurrence
rate was 2.2% (23/1,030).

Twenty-six studies™””********% on EUS-GBD, including
1 RCT, 4 prospective studies, and 21 retrospective studies,
were analyzed (Table 3). The puncture sites were the duodenal
bulb in 55% (334/609), the antrum in 44% (268/609), and the
jejunum in 1% (7/609). The enrolled patients were 25-97 years
old, and 53% (392/741) were men. The technical and clinical
success rates were 85%-100% and 92%-100%, respectively.
The early and late complication rates were 0%-28.6% and
0%-15.4%, respectively. The recurrence rate was 0%-8.3%.
Eighteen patients had some kind of bleeding tendency. The
technical and clinical success rates were 96% (729/758) and
97% (704/723), respectively. Early complications included
pneumoperitoneum, peritonitis, perforation, migration, bile
fluid collection, bleeding, pancreatic infection, sepsis, and
bile leak, whereas the major early complications were pneu-
moperitoneum and peritonitis. Late complications included
stent migration, stent occlusion, abscess, and bleeding. The
early and late complication rates were 7.0% (53/758) and 4.4%
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(33/749), respectively. The bleeding complication rate was 2.1%
(16/749). The overall recurrence rate was 3.0% (21/703). These
overall results of the reviewed ETGBD and EUS-GBD proce-
dures are shown in Fig. 1.

Comparison of ETGBD and EUS-GBD

The technical and clinical success rates of ETGBD vs. EUS-
GBD were 84% (1,176/1,396) vs. 96% (729/758), p<0.001 and
92% (1,030/1,119) vs. 97% (704/723), p<0.001, respectively.
These results may suggest that EUS-GBD is easier to perform
successfully and is more clinically useful than ETGBD. The
early and late complication rates of ETGBD vs. EUS-GBD
were 6.3% (86/1,374) vs. 7.0% (53/758), p=0.522 and 5.5%
(45/812) vs. 4.4% (33/749), p=0.352, respectively. The most fre-
quent early complication of ETGBD was pancreatitis, which
occurred at a rate of 2.3% (32/1,374) in this study. In EUS-
GBD, pneumoperitoneum, peritonitis, and bile leak were the
most frequent, and the rate of early complication was 3.8%
(29/758). The most frequent late complications of ETGBD and
EUS-GBD were migration and occlusion of the drainage tube,
which possibly induced recurrent cholecystitis or cholangitis,
and the rate was 2.8% (23/812) for ETGBD and 3.0% (23/749)
for EUS-GBD. There were no statistically significant differenc-
es in the early and late complication rates between ETGBD
and EUS-GBD. The recurrence rate was 2.2% (23/1,030) vs.
3.0% (21/703), p=0.352. The bleeding complication rate was
0.65% (9/1,374) vs. 2.1% (16/749), p=0.005. There were no sta-
tistically significant differences in safety and recurrence rate
between ETGBD and EUS-GBD; however, the bleeding com-
plication rate was significantly lower with ETGBD.

DISCUSSION

Drainage in patients with acute cholecystitis

In general, the first surgical treatment of choice for patients
with acute cholecystitis is LC because of its radicality, safety,
minimally invasive nature, and curability compared with
OC." Ingraham et al. reported that the rates of complica-
tions, serious complications, and mortality at 30 days after
the procedure were 3.1%, 1.4%, and 0.27%, respectively, in an
analysis of 58,659 patients who underwent LC.” Thus, some
complications and a higher mortality rate may occur espe-
cially in elderly patients and/or in those with multiple severe
comorbidities. In such patients with a high risk of emergency
surgery, PTGBD has been widely performed as the first choice
for internal gallbladder drainage.” The technical success, clin-
ical success, and complication rates of the PTGBD procedure
were 98%, 90% and 3.7%, respectively, indicating a relatively
high technical success and reliable effectiveness.’
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However, this method has complication and mortality
rates as high as 14% and 17.5%, respectively, in poor surgical
77 In addition, PTGBD has several problematic
features, such as a high recurrence rate (maximum 20%),
risk of self-stent removal because of postprocedural pain and
discomfort,*”"*”* and fistula formation after the long-term
placement and removal of a catheter.” Moreover, PTGBD is

candidates.

contraindicated in patients with an anatomically inaccessible
gallbladder, ascites, and thrombocytopenia.” In such patients,
EGBD is considered to be more useful as the second-line
choice for internal drainage instead of surgery or PTGBD.*
Some studies reported that EGBD had a similar technical
success rate to PTGBD but appeared to be safer and suitable
for permanent placement because it has lower complication
and recurrence rates than PTGBD.**”* Accordingly, in our re-
view, ETGBD and EUS-GBD showed relatively high technical
and clinical success rates and low complication and recurrence
rates. Considering the low recurrence rate of EGBD,”***' long
or permanent stent placement in EGBD could be possibly al-
lowed. Therefore, EGBD may be considered as an alternative
treatment to LC and PTGBD in various clinical situations.

Current ATT management in the guidelines
Antithrombotic agents have been increasingly used for
preventing cardiovascular or cerebrovascular diseases in the
aging population, and ATT involves the use of agents with
2 different mechanisms: antiplatelet therapy and anticoag-
ulant therapy. Antiplatelet agents, such as aspirin and clopi-
dogrel, are used for the prevention of cardiovascular and
cerebrovascular diseases. Anticoagulants, such as warfarin
and dabigatran, are used for preventing atrial fibrillation, deep

ETGBD

28 studies
1,396 cases

Y
Technical success
84% (1,176/1,396)

vein thrombosis, and cardiac endoprostheses.”"”> Two types
of anticoagulants are now increasingly used: direct-acting
oral anticoagulants (DOACs) and non-vitamin K antagonist
oral anticoagulants (NOACs). The risk of cardiovascular or
cerebrovascular events associated with the discontinuation
of antithrombotic agents should be fully considered when
gallbladder drainage is performed. Recently, the prevention of
thromboembolism has been considered to be more important
than preventing bleeding complications owing to the severity
and mortality of thromboembolism. Therefore, antiplatelet
medications, at least aspirin monotherapy, should be contin-
ued in patients with a high risk of thromboembolism during
therapeutic procedures.”

The management of antithrombotic agents for surgery,
PTGBD, and EGBD is indicated in each guideline, consid-
ering the thrombosis risk of an individual patient and the
procedural risk of bleeding. In patients undergoing elective
LC, antiplatelet agents, at least aspirin monotherapy, should be
continued if there is a high risk of thromboembolism.””* Pa-
tients receiving warfarin therapy should be switched to hep-
arin bridging for 3-5 days, and those taking DOACs should
stop the therapy for 1-2 days or receive heparin bridging ther-
apy before surgery.”” The Society of Interventional Radiology”
recommends the discontinuation of clopidogrel 5 days before
PTGBD; however, it is not essentially necessary to discontinue
aspirin before the procedure in patients with a high risk of
thromboembolism. In addition, it is suggested that the PT-
INR should be corrected to 1.5.

Guidelines from the Japan Gastroenterological Endoscopy
Society™ stipulate that low-bleeding-risk procedures can be
performed without discontinuation of all types of antithrom-

EUS-GBD

26 studies
758 cases

\ 4

Technical success

Complication
v Early
Clinical success 6.3% (86/1,374)
92% (1,030/1,119) Late
5.5% (45/812)
Bleeding
\ 0.65% (9/1,374)
Recurrence
2.2% (23/1,030)

96% (729/758)
Complication
Y Early
Clinical success 7.0% (53/758)
97% (704/723) Late
4.4% (33/749)
Bleeding
A4 2.1% (16/749)
Recurrence
3.0% (21/703)

Fig. 1. Overall outcomes of endoscopic transpapillary gallbladder drainage (ETGBD) and endoscopic ultrasound-guided gallbladder drainage (EUS-GBD).
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botic agents, although procedures with a high bleeding risk
should be carried out with discontinuation of antithrombotic
agents. The guidelines also recommend substituting hepa-
rin bridging for warfarin or DOACs for these procedures,
although the efficacy of bridging therapy is controversial, as
Ono et al. reported that heparin bridging therapy increased
the bleeding rates to approximately 20%.” Further accumu-
lation of evidence concerning the management of NOACs is
required.”*

EST and EUS-GBD are also classified as high-bleeding-
risk procedures,”* and are allowed without discontinuation
of aspirin monotherapy only in patients with a high risk of
thromboembolism. However, ETGBD with EST in patients
receiving aspirin monotherapy has the potential to increase
the rate of bleeding complication. Therefore, ETGBD without
EST may be more suitable for patients receiving ATT, as the
discontinuation of ATT is not required.

Current status of bleeding complication in ATT

In general, the rate of bleeding complication after LC has
been reported to be 0.1%-1.0%.>”" On the other hand, the rate
in patients receiving ATT was 0%-25.0%." "

Several studies reported that LC in patients receiving ATT
might not increase bleeding-related events.”"

On the contrary, other studies reported that emergency LC
has a significant risk of bleeding complications in patients

receiving mono- or multiple ATT,”"*

and in those receiving
heparin bridging therapy." In our review, 6.5% of the patients
receiving ATT who underwent LC (OC in part) experienced

bleeding complications, and the rate was significantly higher

Sagami R et al. Gallbladder Drainage with Antithrombotic Therapy

than that in patients without ATT. Thus, the use of LC in pa-
tients receiving AT'T remains controversial.

With respect to PTGBD, 2 studies concluded that there was
no significant increase in bleeding complications in patients
receiving ATT and/or with coagulopathy.”* On the other
hand, another study concluded that continuation of anti-
platelet agents could increase the risk of severe bleeding after
PTBD.” The use of PTGBD in patients receiving ATT also
remains controversial, as this technique may pose a bleeding
risk in patients with acute cholecystitis receiving ATT.

In our review, the bleeding complication rate of ETGBD
was low (0.65%) in 1,374 patients, and only 1 patient (0.5%)
experienced bleeding after the procedure among 191 patients
receiving ATT or with some type of coagulopathy. EST was
considered a main cause of bleeding complications after
ERCP* as 151 patients who underwent ETGBD without EST
did not show any bleeding complications. In EUS-GBD, the
rate of bleeding complication was 2.1%. Among patients re-
ceiving ATT or with coagulopathy, bleeding complication was
confirmed in 2.4% (18 of 758 patients); in 2 patients, bleeding
might have been caused by ATT. Some studies reported that
EUS-GBD could be safer to perform than PTGBD in patients
with anticoagulant therapy because the gastrointestinal tract
is less vascular than the liver.** However, on the basis of our
review, bleeding complications might occur with a certain

probability, although they are rarely severe and fatal.”

Future perspectives in EGBD for ATT
ETGBD may be safer than EUS-GBD or PTGBD in patients
receiving ATT or with coagulopathy, because this procedure

Table 4. Assessment of the Review Results Regarding a Comparison with the Recommendation of the Guideline in Patients with Antithrombotic Therapy including

Bleeding Tendency
Guidelines Our review Assessment
Surgery 1) Discontinuation of ATT is recommended. 1) Surgery under continuation of ATT is Need further
(mainly LC) 2) Continuation of aspirin monotherapy is controversial. discussion
acceptable. 2) Bleeding complication rate is 6.5% in patients
receiving ATT.
PTGBD 1) Discontinuation of ATT is recommended. 1) PTGBD under continuation of ATT is Need further
2) Continuation of aspirin monotherapy is controversial. discussion
acceptable.
ETGBD 1) With EST: discontinuation of ATT is 1) Few evidence Recommendation
recommended. 2) Bleeding complication rate is 0.65% in all
2) Without EST: continuation of all type ATT patients, 0% in all patients without EST, 0.5%
is recommended. in patients with bleeding tendency.
EUS-GBD 1) Discontinuation of ATT is recommended. 1) Few evidence Need further
2) Bleeding complication rate 2.1% in all patients, discussion

11.1% in patients with bleeding tendency.

AT'T, antithrombotic therapy; EST, endoscopic sphincterotomy; ETGBD, endoscopic transpapillary gallbladder drainage; EUS-GBD, endo-
scopic ultrasound-guided gallbladder drainage; LC, laparoscopic cholecystectomy; PTGBD, percutaneous transhepatic gallbladder drain-

age.
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does not require needle puncture or fistula dilation.”" Howev-
er, the technical success rate of ETGBD is lower than that of
EUS-GBD. ETGBD is technically challenging, especially the
cannulation procedure,*”
More experience with wire manipulation might improve the
technical success rates.”” In addition, special methods com-

bined with cholangioscopy have been proposed, and their

and requires an expert endoscopist.

superiority in detecting the orifice of the cystic duct in the
common bile duct has been proven.” Improvements in the
technique and modality could further increase the success
rate.

From the result of the present review, we conclude that
ETGBD without EST may be an ideal treatment for patients
receiving ATT from the viewpoint of preventing bleeding
complications. However, patients undergoing ETGBD without
EST may have a higher risk of other common complications,
such as pancreatitis and cholangitis, different from EUS-GBD.
Lee et al.” emphasized the risk of post-EST bleeding and that
EST should not be necessarily required in all cases. Thus, EST
should be avoided whenever possible to reduce the risk of
severe complications. Endoscopic papillary balloon dilation
(EPBD) may solve this dilemma, because this technique is
classified as a low-bleeding-risk procedure based on its lower
risk of bleeding complications than EST.* In addition, EPBD
prevents complications such as pancreatitis or cholangitis
resulting from the obstruction of the papillary orifice.” There-
fore, ETGBD with on-demand EPBD should be alternatively
performed in patients with acute cholecystitis with coagulop-
athy, cirrhotic liver, and ATT. EUS-GBD may be the second
ideal option for drainage treatment when ETGBD has failed
or is not adopted. The results of the present review are sum-
marized and compared with the guideline recommendations
in Table 4.

This review has some limitations. First, the sample size is
relatively small for evaluating the incidence and risk of rela-
tively rare bleeding complications. In future studies, a much
higher number of samples may be possible. Second, as the
number of patients receiving antithrombotic agents may also
be small, the comparisons of the different drainage methods
are partly indirect. Third, the baseline characteristics of pa-
tients with ATT and coagulopathy that possibly influenced
the review results were not fully known. However, we believe
that the scale of their influence did not cause a serious misun-
derstanding in the review process.

CONCLUSIONS

The use of LC and PTGBD in patients with acute cholecys-
titis receiving ATT or with coagulopathy remains controver-
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sial. Therefore, ETGBD without EST should be considered as
the first-choice treatment in patients with acute cholecystitis
who cannot undergo cholecystectomy because of the use of
ATT.

In addition, EUS-GBD may also be a potential alternative
treatment in patients who are not suitable for PTGBD and
ETGBD. To clarify the efficacy and feasibility of EGBD in
patients receiving AT'T, further studies, especially randomized
controlled prospective studies, are needed.
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