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Endoscopic Gallbladder Drainage for Acute Cholecystitis
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Background/Aims: Surgery is the mainstay of treatment for cholecystitis. However, gallbladder stenting (GBS) has shown promise
in debilitated or high-risk patients. Endoscopic transpapillary GBS and endoscopic ultrasound-guided GBS (EUS-GBS) have been
proposed as safe and effective modalities for gallbladder drainage.

Methods: Data from patients with cholecystitis were prospectively collected from August 2004 to May 2013 from two United States
academic university hospitals and analyzed retrospectively. The following treatment algorithm was adopted. Endoscopic retrograde
cholangiopancreatography (ERCP) with sphincterotomy and cystic duct stenting was initially attempted. If deemed feasible by the
endoscopist, EUS-GBS was then pursued.

Results: During the study period, 139 patients underwent endoscopic gallbladder drainage. Among these, drainage was performed
in 94 and 45 cases for benign and malignant indications, respectively. Successful endoscopic gallbladder drainage was defined as
decompression of the gallbladder without incidence of cholecystitis, and was achieved with ERCP and cystic duct stenting in 117 of
128 cases (91%). Successful endoscopic gallbladder drainage was also achieved with EUS-guided gallbladder drainage using transmural
stent placement in 11 of 11 cases (100%). Complications occurred in 11 cases (8%).

Conclusions: Endoscopic gallbladder drainage techniques are safe and efficacious methods for gallbladder decompression in non-
surgical patients with comorbidities. Clin Endosc 2015;48:411-420
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INTRODUCTION

Acute cholecystitis is a common medical condition that
is conventionally treated surgically. The gold standard of
management is cholecystectomy, utilizing either the open or
laparoscopic approach.'” It has been estimated that nearly
700,000 cholecystectomies are performed yearly in the United
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States." However, early surgical intervention may result in in-
creased morbidity and mortality in cases involving the elderly,
patients with multiple comorbidities, or those with advanced
cholecystitis.”” In such patients, urgent or early gallbladder
drainage (GBD) can be used either as a temporary measure
prior to surgery or as the definitive treatment.”"
Percutaneous transhepatic gallbladder drainage (PTGBD)
is an effective measure for the temporary decompression of
the gallbladder.™""” However, this procedure is limited in
patients with severe coagulopathy, thrombocytopenia, or an-

18-20

atomically inaccessible gallbladders.”™ Additional associated

risks include catheter dislodgment, cellulitis, pneumothorax,

7,10,21-23

bleeding, fistulas, and infection. Frequently, the external
catheter can cause significant pain and cosmetic disfigurement
that can adversely affect the patients quality of life.* PTGBD

may also need to be performed repeatedly, as the stent may
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need to be upsized. Moreover, there is a high recurrence rate
of cholecystitis when the catheter is removed.*'"*

Two endoscopic methods, the endoscopic transpapil-
lary gallbladder drainage (ETGD) and endoscopic ultra-
sound-guided transmural GBD (EUS-GBD) have been
described in patients who are poor surgical candidates. In
retrospective studies, ETGD has a pooled technical success
rate of 80.9%.” This technique may not be feasible if the cys-
tic duct cannot be opacified during a cholangiogram or the
guidewire cannot be advanced through the cystic duct into
the gallbladder due to tortuosity or obstruction. As an alter-
native, EUS-GBD has been proposed as a safe and effective
method for draining the gallbladder. EUS-GBD involves using
EUS to perform a transmural puncture of the gallbladder
usually by the transgastric or transduodenal route with the
placement of either a drain or stent in the fistula tract in or-
der to facilitate drainage. Recently, this technique, providing
drainage through a 5 Fr naso-biliary tube, has been compared
with PTGBD in terms of technical feasibility and efficacy.
There was no statistical difference between procedures except
for significantly lower pain scores in the EUS-GBD group.” In
this study, we evaluated the safety and efficacy of both endo-
scopic GBD techniques.

MATERIALS AND METHODS

Data from patients with cholecystitis were prospectively
collected from August 2004 to May 2013 from two United
States academic university hospitals and analyzed retrospec-
tively. All patients were diagnosed with acute cholecystitis
as defined by a combination of clinical symptoms including
right upper quadrant pain, fever, positive Murphy’s sign, and
leukocytosis. Diagnostic radiologic findings included a thick-
ened gallbladder wall, pericholecystic fluid, and a distended
gallbladder. All patients were initially managed with bowel
rest, intravenous fluids, and antibiotics without improvement.
Although surgical consultation was obtained, the patients
who were included in the study were not considered operative
candidates owing to the presence of comorbidities. ETGD and
EUS-GBD were then proposed and informed consent was ob-
tained from all patients. Endoscopic retrograde cholangiopan-
creatography (ERCP) with sphincterotomy and cystic duct
stenting was initially attempted. If the cystic duct stenting was
unsuccessful, endoscopic ultrasound-guided gallbladder stent-
ing (EUS-GBS) was then pursued, if deemed feasible by the
endoscopist. Percutaneous cholecystostomy was performed in
cases where endoscopic drainage was unsuccessful. This study
was approved by the Institutional Review Board (Protocol No.
1106011758, approved on 08/2011 by WCMC-IRB).
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Materials

All procedures were performed under general anesthesia.
Side-viewing endoscopes (TJF-160 or TJF-180; Olympus
America, Melville, NY, USA) were used for the ERCP. The 15-
cm double pigtail stents of varying diameters (5 to 10 Fr) were
used for stenting the cystic duct (Cook Medical, Winston-Sa-
lem, NC, USA). Conventional curvilinear array oblique-view-
ing therapeutic echoendoscopes were used for EUS-GBD (GF-
UCT 180; Olympus America). Fully covered self-expanding
metal stents with anti-migratory fins (FCSEMS-AF; Viabil;
Conmed, Utica, NY, USA) were placed transluminally. Antibi-
otics were administered empirically.

Technique

Endoscopic transpapillary gallbladder drainage

ERCP was performed using conventional techniques. Both
a biliary sphincterotomy and balloon occlusion cholangiogra-
phy were performed in order to define the origin of the cystic
duct take off (Fig. 1). A 0.03° Hydra (Boston Scientific, Natick,
MA, USA) or Terumo (Terumo Medical Corp., Somerset, NJ,
USA) guidewire was used in challenging cases in order to
advance into the cystic duct using various catheters including
a standard sphincterotome, an extraction balloon, or a swing
tip catheter (Olympus America) (Fig. 2). Contrast injection
confirmed the location. The wire was coiled within the gall-
bladder. Next, a 4 to 6 Fr dilating catheter (Soehendra Biliary
Dilatation Catheter; Cook Endoscopy, Winston-Salem, NC,
USA) was advanced over the guidewire in order to fragment

Fig. 1. Occlusion cholangiogram during endoscopic retrograde cholangiopan-
creatography with a balloon catheter showing the tortuous cystic duct and
partially filled gallbladder with a large 2.5 cm stone.
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Fig. 2. Fluoroscopic image of passage of a 0.035-inch hydrophilic Terumo
guidewire (Terumo Medical Corp.) from the transpapillary position, through the
cystic duct into the gallbladder using a SwingTip endoscopic retrograde chol-
angiopancreatography cannula (Olympus).

Fig. 3. Dilation of the cystic duct tract into the gallbladder using a 6 to 8 Fr
Soehendra dilating catheter (Cook Endoscopy).

cystic duct stones and facilitate anticipated stent placement.
Finally, a transcystic double pigtail plastic stent was placed (5,
7, or 10 Fr), crossing the ampulla with a proximal and distal
pigtail in the gallbladder and duodenum, respectively, in order
to decompress the gallbladder (Figs. 3-5). Biliary stent place-
ment was performed in cases where delayed biliary drainage
was noted on the cholangiogram and revised after 3 months.

Fig. 4. Deployment of a 7 Frx15 cm double pigtail plastic stent (Boston Sci-
entific) into the gallbladder from the transpapillary position.

Fig. 5. Endoscopic view of a 7 Frx15 cm double pigtail plastic stent (Boston
Scientific) exiting the ampulla with drainage of pus.

Endoscopic ultrasound-guided gallbladder drainage

The gallbladder was identified by EUS and examined to en-
sure adequate proximity to either the duodenal or gastric wall
(Fig. 6). Color flow Doppler imaging was used to identify re-
gional vasculature. The puncture site was located either in the
duodenal bulb or in the pre-pyloric antrum of the stomach. A
19-gauge needle (EchoTip Ultra Endoscopic Ultrasound Nee-
dle; Cook Endoscopy) was used to puncture the luminal wall
and advance into the gallbladder under both ultrasound and
fluoroscopic guidance (Figs. 7, 8). Bile was aspirated and sent
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Fig. 6. Endosonographic view of the gallbladder with a thickened wall mea-
suring 4.5 mm.

Fig. 7. Endosonographic view of a gallbladder that has been punctured with a
19 G endoscopic ultrasound-guided aspiration needle (Cook Endoscopy).

Fig. 8. Fluoroscopic view of a 19 G endoscopic ultrasound-guided aspiration
needle (Cook Endoscopy) that was used to puncture the gallbladder from the
duodenal bulb using a linear echoendoscope (GF-UC140P-AL5; Olympus).

for culture. A 0.035 guidewire was advanced through the nee-
dle and coiled into the gallbladder (Fig. 2). A 4 to 6 Fr biliary
dilating catheter (Soehendra Biliary Dilatation Catheter; Cook
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Fig. 9. Passage of a 0.035-inch Hydra Jagwire (Boston Scientific) into the
gallbladder though the 19 G needle (Cook Endoscopy) from the transduodenal
position.

Fig. 10. Deployment of a 10 mmx80 cm fully covered metal stent (GORE
VIABIL; Gore Medical) into the gallbladder from the transduodenal position.

Endoscopy) and/or a 4-mm dilating balloon (Hurricane Bal-
loon; Boston Scientific) were used to dilate the transluminal
tract (Fig. 9). A 10 mmx6 cm or 10 mmx8 cm FCSEMS-AF
was then deployed across the fistula tract (Fig. 10). A 7 Frx15
cm or 10 Frx15 cm double pigtail plastic biliary stent (Cook
Medical) was placed through the metal stent to serve as an
anchor (Figs. 11, 12).

Definitions

Cholecystitis was confirmed by cross sectional imaging or
ultrasonography. Technical success was defined as transpap-
illary cystic duct stent placement in ETGD and transluminal



Fig. 11. Deployment of 7 Frx15 cm double pigtail plastic biliary stent (Boston
Scientific) through the metal stent into the gallbladder.

Fig. 12. Endoscopic view of the deployment of a 7 Frx15 cm double pigtail
plastic biliary stent (Boston Scientific) through the metal stent into the gallblad-
der. Small pigment stones can be observed in the metal stent.

gallbladder stent placement in EUS-GBD, respectively. Clin-
ical success for both techniques was defined as the complete
resolution of clinical symptoms and radiologic evidence of
gallbladder decompression.

Patient follow-up

Patients were prospectively followed for stent revision (as
deemed necessary by the endoscopist), surgical intervention,
or death. Baseline demographics, laboratory data, procedural
details, clinical success, and complications were recorded.

Widmer J et al. EUSGLB for Cholecystitis

RESULTS

From August 2004 to May 2013, 139 patients who were not
deemed appropriate surgical candidates due to severe comor-
bidities underwent endoscopic GBD. Seventy-eight patients
(56%) were men with a mean age of 61 years (range, 20 to 90).
Drainage was performed in 94 cases (68%) for benign indi-
cations, with 15 patients showing cystic duct stones on initial
imaging: choledocholithiasis (n=34), cholecystitis (n=16),
benign biliary stricture (n=15), cholangitis (n=7), chronic
pancreatitis (n=7), acute pancreatitis (n=3), ampullary ade-
noma (n=3), bile leak (n=2), cholelithiasis (n=2), obstructive
jaundice (n=2), alcoholic hepatitis (n=1), biliary colic (n=1),
and cirrhosis (n=1). Drainage was performed in 45 cases (32%)
for unresectable malignant indications including pancreatic
cancer (n=23), cholangiocarcinoma (n=9), external compres-
sion (n=5), hepatocellular carcinoma (n=2), lymphoma (n=2),
as well as ampullary (n=2), duodenal (n=1), and gastric cancer
(n=1) (Table 1).

Clinical and technical success

Endoscopic GBD was attempted by ETGD and EUS-GBD
in 128 and 11 patients, respectively. Success was achieved with
ERCP and cystic duct stenting in 117/128 of cases (91%). In
patients where EUS-GBD with transmural stent placement
was pursued, 11/11 (100%) had successful gallbladder decom-
pression. The overall success rate was 92%. Technical success
translated to clinical success. All failures were managed with
percutaneous drainage.

Success in malignant cases

The success rate in malignant cases was 93% as compared
to 91% in benign cases. There were 11 failures using the tran-
scystic approach, three of which occurred in malignant cases
while the remaining eight occurred in benign cases.

Adverse events

Adverse events that occurred in 11 cases (8%) included
post-procedural pain (n=3), post-ERCP stent migration (n=2),
fever (n=2), pancreatitis (n=1), sphincterotomy bleed (n=1),
perforation of the gallbladder/bile duct requiring PTC (n=1),
and sepsis (n=1). Nine of the complications occurred in pa-
tients with benign indications, while only two occurred in
patients with malignancies. The mean follow up time was 32
months (range, 1 to 87).

Long-term follow-up

One patient developed spontaneous migration of a tran-
scystic double pigtail stent and underwent single port lapa-
roscopic cholecystectomy while another patient previously
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deemed too unstable for surgery, showed improved heart con-
dition after EUS-GBD and underwent open cholecystectomy
3 months later. During the follow-up period, a total of 45 pa-
tients died, 36 with malignancies and progression of disease,
while nine patients with benign diseases died owing to their
co-morbidities.

Table 1. Patient Characteristics and Outcomes

Characteristic Value
No. of patients 139
Sex
Male 78
Female 61
Age, mean (range), yr 61 (20-90)
Comorbidities in benign indications 94
Poor cardiovascular condition 32
Poor pulmonary function 12
Poor liver function 41
Multiorgan failure 9
Malignant indication 45
Ampullary carcinoma 2
Cholangiocarcinoma 7
Duodenal 1
Gastric 1
Hepatocellular carcinoma 2
Lymphoma 2
Malignant biliary stricture 2
Malignant obstructive jaundice 5
Pancreatic 23
Success, %
Cystic duct stent 91
Endoscopic ultrasound-guided gallblad- 100
der drainage
Overall 92
Complications 11
Fever 2
Post-procedural pain 3
Perforation 1
Sepsis 1
Post-endoscopic retrograde cholangiopan- 1
creatography pancreatitis
Sphincterotomy bleed 1
Stent migration 2
Follow-up, mean (range), mo 32 (1-87)
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DISCUSSION

Cholecystitis occurs in response to the impaired passage
of bile through the cystic duct. More than 90% of cases are
caused by obstruction of the cystic duct or neck of the gall-
bladder by gallstones.” Other causes, such as tumor involve-
ment at the origin of the or occlusion of the cystic duct by
metal stents placed for malignant common bile duct obstruc-
tion, respectively, have been described.” Cholecystectomy is
the mainstay of treatment for acute cholecystitis. However, it
is associated with increased postoperative morbidity and mor-
tality in patients with cirrhosis, cardiopulmonary disease, ma-
lignancy; or other significant medical illnesses.” In such cases,
PTGBD, ETGD, or EUS-GBD have been successfully used as
alternative therapeutic procedures.

Although PTGBD can be considered as a bridge to elective
surgery, it has several complications including bleeding, pneu-
mothorax, pneumoperitoneum, bile leakage, and accidental
catheter dislodgement."” In addition, the duration of percuta-
neous drainage has not been standardized.

As an alternative, endoscopic methods of GBD are in-
creasingly being employed in expert centers (Table 2).”"*
Pannala and colleagues™ reported the largest case series in the
published literature, to date, with 51 patients who underwent
endoscopic GBD for acute cholecystitis. The technical and
clinical success rates of 100% and 98%, respectively, support
this procedure’s potential utility for both the treatment and
prevention of cholecystitis in patients who are poor surgical
candidates.”

Internal drainage is often preferable due to increased pa-
tient comfort and decreased likelihood of the drain being dis-
lodged. Multiple stents have been described in the literature,
typically involving the 5 to 7 Fr double pigtails plastic stents
(Tables 2, 3).""**#%°% The stent may act as a “wick;” with bile
flowing around the stent, so stent patency itself is not impera-
tive to maintaining bile flow from the gallbladder.”

There are some risks and limitations associated with GBS.
Although cystic duct perforation is a primary concern, the
majority of cases can be managed conservatively and the risk
is balanced by the long-term benefit of gallbladder decom-
pression.”

Another limitation of ETGD is that it can be technically
difficult to perform in some patients and requires a skilled
endoscopist to negotiate the cystic duct in patients with acute
cholecystitis.* This is often challenging, due to inflammatory
strictures, tumor involvement, stones, a previously placed
metal stent, or tortuosity of the duct.” Occasionally, the cys-
tic duct diverts from the common bile duct and cannot be
identified on the cholangiogram. Two reports have previously
described the use of the Spyglass cholangioscope for direct



Table 2. Major Endoscopic Transpapillary Gallbladder Drainage Case Series
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No. of Technical  Clinical ..
Study - Stent success, %  success, % Complications (1)
Tamada et al. (1991) [34] 14 7.2 Fr double pigtail PS 100 64 None
Kalloo et al. (1994) [35] 4 5 Fr modified NBD 100 100 None
Gaglio et al. (1996) [36] 3 7 Fr double pigtail PS 100 100 None
Shrestha et al. (1999) [37] 13 5-7 Fr double pigtail PS 100 100 None
Conway et al. (2005) [38] 29 5-7 Fr double pigtail PS 90 86 Mild pancreatitis”
Schlenker et al. (2006) [39] 23 5-7-10 Fr double pigtail PS 100 78 None
Kjaer et al. (2007) [40] 34 NBD 71 87 Mild pancreatitisa) 2)
7 Fr double pigtail PS Allergic reaction to catheter (1)
Pannala et al. (2008) [31] 51 NBD 100 98 8
Mutignani et al. (2009) [41] 35 NBD 83 83 Sepsis (4)
7-10 Fr double pigtail PS
Barkay et al. (2009) [33] 1 7 Fr double pigtail PS 100 100 None
Gosain et al. (2010) [32] 19 7 Fr single pigtail PS 58 100 Cystic duct perforation (3)
Kawakubo et al. (2011) [42] 1 7 Fr double pigtail PS 100 100 None
Lee et al. (2011) [43] 29 7 Fr double pigtail PS 79 100 Mild pancreatitisa) (1)
Cholestasis®” (1)
Stent migration (2)
Pain (1)
Maekawa et al. (2013) [44] 40 7 Fr double pigtail PS 77.5 72.5 None

PS, plastic stent; NBD, naso-gallbladder drain.
“Conservative management, no clinically significant sequelae.

visualization of the cystic duct with subsequent advancement
into the gallbladder and stent placement.”” When ETGD is
not feasible, EUS-GBD can be pursued, since it is not limited
by the configuration of the cystic duct and offers the advan-
tage of eliminating post-ERCP pancreatitis."

EUS-guided transluminal drainage techniques have gained
acceptance as an effective method in treating multiple condi-
tions including pseudocyst drainage,” abscess drainage,” and
pancreaticobiliary drainage, respectively.”*” Given the high
success rates of these techniques, EUS-GBD may be a useful
alternative for patients who are not surgical candidates.”
Several case series involving the utilization of the EUS-GBD
procedure are described in the literature (Table 3). Punctures
directed toward the neck of the gallbladder are typically
preferable because the neck is fixed at the gallbladder bed in
the liver and connected to the extrahepatic bile duct by the
cystic duct.”® In addition, the inflamed gallbladder may have
adhered to adjacent structures preventing leakage after the
puncture.” Lee and colleagues' have proposed that using the
transgastric approach into the body of the gallbladder might
be better in patients undergoing delayed cholecystectomy
because adhesions around the puncture tract could be easily
peeled off when the body of the gallbladder is punctured from
the antrum of the stomach; however, this technique might

have a higher possibility of bile leakage and stent migration
as decompression occurs.'"* We prefer the transduodenal
approach because the duodenum is anatomically closer to the
gallbladder, which yields a shorter fistula tract.”’ We do pursue
the transgastric approach when blood vessels are interposed
between the duodenum and the gallbladder or the technical
maneuver with the scope is not feasible. The fistula tract can
be created using cystoenterostomes, dilating catheters, or bal-
loons. Some preference has been shown for cystoenterostomes
because the tissue desiccation created by an electrosurgical
device may result in long-term patency of the fistula as com-
pared to only physical disruption caused by dilation.”® Occa-
sionally there can be difficulty advancing a dilating catheter or
balloon over the guidewire and across the GI tract and gall-
bladder walls.”' Cautious use of a needle knife can be useful in
this situation.

EUS-GBD has been recently compared to PTGBD with-
out observed differences in safety and feasibility, but with
significantly less post-procedural pain.”” EUS-GBD may be
favorable as compared to PTGBD because it avoids compli-
cations such as hematoma and pneumothorax. In addition,
the transmural approach can be considered in patients with
perihepatic ascites."

Our results support the constantly evolving literature on the
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Table 3. Major Case Series on Endoscopic Ultrasound-Guided Gallbladder Drainage

No.of Puncture Puncture

Technical Clinical

Study T At Dilation device Stent success, % success, % Complications (1)
Baron et al. 1 1I9GEN TD 4 mm balloon 7 Fr double pigtail 100 100  None
(2007) [49] PS
Kwan et al. 3 19 GEN/ 1TG, CT 8.5 Fr NBD 100 100 Bile leakagea)
(2007) [25] FI/CT 2TD
Lee et al. 9 19GFN 4TG, 6-7 Fr bougie 5 Fr NBD 100 100 Pneumoperitoneuma)
(2007) [11] 5TD
Takasawa et 1 NK TG 4 mm balloon 7.2 Fr single pigtail 100 100  None
al. (2009) [48] PS
Kamata et al. 1 I9GFN TG 6-9 Fr bougie 7 Fr single pigtail 100 100 None
(2009) [24] PS
Song et al. 8 1I9GFN/ 1TG, 6-7 Fr bougie 7 Fr double pigtail 100 100 Pneumoperitoneum”
(2010) [47] NK 7 TD PS Bile peritonitis
Stent migration
Subtil et al. 4 CT 4TG CT Double pigtail PS 100 100 Stent migration
(2010) [46] NWOA" NWOA
Itoi et al. 2 I9GFN 1TG, 8 Fr bougie 7 Fr double pigtail 100 100 Bile leakage®
(2011) [51] 1 TD PS
Jang et al. 15 19GEN/ 10TG,  6-7Frbougie 10 mm modified 100 100 Pneumoperitoneum® (1)
(2011) [52] NK 5TD CSEMS (BONA-
AL stent)

Itoi et al. 5 1I9GFN/ 1TG, 6-10 Fr bougie 10 mm lumen- 100 100 None
(2012) [50] CT 4TD 4-10 mm balloon  apposing CSEMS

10 Fr CT (AXIOS)
Jang et al. 30 19GEN/ TG/TD  6-7 Frbougie 5 Fr NBD 97 100 Pneumoperitoneum® (2)
(2012) [27] NK
de la Serna- 13 19GFN 127TG, 8.5Fr CT 10 mm lumen- 84 100 Scant hematochezia (1)
Higuera et al. 1TD 4 mm balloon apposing CSEMS R hypochondrium pain (1)
(2013) [53] (AXIOS)

G, gauge; FN, fine-needle; TD, transduodenal approach; PS, plastic stent; FT, fistulotome; CT, cystotome; TG, transgastric approach; NBD,
naso-gallbladder drain; NK, needle knife; NWOA, needle-wire oasis system; CSEMS covered self-expandable metal stent.
YConservative mana t. linically significant lae; "NWOA one-st t

gement, no clinically significant sequelae; one-step system.

high technical and clinical success rates and concurrently low
complication rates of endoscopic drainage of the gallbladder
in patients who are poor surgical candidates. We propose a
therapeutic algorithm for acute cholecystitis in patients with
a high risk of surgery due to comorbidities or poor prognosis
due to malignancy with an initial attempt at a transpapillary
GBD approach via ERCP (Fig. 13). If this approach is not pos-
sible, we then recommend the EUS-GBD. Finally, if endoscop-
ic drainage is not successful, PTGBD can be performed. Both
the ETGD and EUS-GBD are performed prior to considering
percutaneous decompression in order to provide internal
drainage, which is less invasive and physiologic. Additionally,
internal drainage improves patient pain and quality of life,
which is an important consideration. These modalities are
technically feasible, safe, and effective techniques in patients
at high risk for cholecystectomy.
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1. Patients with acute cholecystitis who are deemed poor

surgical candidates
\

’ 2. ETGD should be initially performed

v

’ 3. IfETGD is not successful, EUS-GBD is performed

\

If both ETGD and EUS-GBD are both deemed
impossible, PTGBD can be considered

Fig. 13. Endoscopic Gallbladder Drainage Algorithm. ETGD, endoscopic
transpapillary gallbladder drainage; EUS-GBD, endoscopic ultrasound-guided
gallbladder drainage; PTGBD, percutaneous transhepatic gallbladder drainage.
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