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Endoscopic ultrasound-guided gallbladder drainage (EUS-GBD) with lumen apposing metal
stent (LAMS) has emerged as an effective alternative to percutaneous cholecystostomy in
managing acute cholecystitis patients with contraindications to open or laparoscopic chole-
cystectomy. Herein, the authors describe a case of a 69-year-old male who presented to inter-

ventional radiology with sepsis due to acute calculous cholecystitis and LAMS migration into
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the gallbladder. After stabilizing the patient with percutaneous cholecystostomy, percuta-
neous cholecysto-lithotripsy/lithectomy, cholecystoduodenal stenting, and LAMS retrieval
were performed. This report highlights the potential complications associated with EUS-
GBD with LAMS insertion and contributes to the limited literature on percutaneous man-
agement of migrated LAMS.

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Laparoscopic cholecystectomy (LC) is the gold standard treat-
ment for acute calculous cholecystitis (ACC) [1]. However, a
considerable number of patients have high surgical risk due
to various underlying comorbidities [2-4]. Current guidelines
recommend percutaneous cholecystostomy (PC) as the pre-
ferred initial modality for these patients [5]. Although PC is

effective in temporarily stabilizing these patients, long-term
management in patients who continue to have surgical con-
tradictions is associated with a high adverse event rate. This
includes catheter dislodgement/occlusion leading to leakage
and frequent re-interventions (25%-60%) [3,6,7].

Endoscopic ultrasound-guided gallbladder drainage (EUS-
GBD) has emerged as an effective alternative to PC. Initially
described in 2007, this technique involves needle puncture
access directly into the gallbladder through the stomach
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(cholecystogastrostomy) or duodenum (cholecystoduodenos-
tomy) followed by dilatation and stent placement [8]. Tradi-
tional pigtail plastic stents were used as the stent of choice;
however, they were replaced by covered self-expandable metal
stents (SEMS) due to the increased bile leakage risk associated
with plastic stents [9]. Recently, lumen-apposing metal stents
(LAMS) have become the preferred choice and are Food and
Drug Administration (FDA) approved for EUS-GBD. The com-
mercially available LAMS has several advantages: (a) cautery-
enhanced deployment mechanism allowing for 1-step inser-
tion, (b) decreased risk of bile leakage due to its protective
covering and dumbbell-shaped design, (c) decreased risk of
migration due to shorter length and large external flanges, (d)
endoscopic interventions, such as gallstone lithotripsy and re-
moval, through the stent owing to its wider lumen [10,11].

Several studies have demonstrated the efficacy and safety
of EUS-GBD with LAMS [12-15]. Nevertheless, a recent meta-
analysis reported a 12.7% adverse event rate associated with
LAMS, including migration, bile leakage, gallbladder perfora-
tion, recurrent cholecystitis, etc. [16]. The migration risk is as-
sociated with prolonged dwelling time; however, early migra-
tion has also been documented in the literature [16,17]. Stent
migration into the gallbladder may lead to recurrent cholecys-
titis requiring emergent intervention. Management options
include peroral endoscopic retrieval with stent replacement
or fistula closure without re-stenting [10,17]. Another option
is emergent cholecystectomy with repair of the duodenal wall
defect [17]. Emergent surgery may have morbidity risks given
the patients’ poor surgical fitness. On the other hand, the per-
oral endoscopic approach, requiring high expertise, may not
be readily available at most centers.

Herein, the authors report a case of percutaneous manage-
ment of recurrent cholecystitis caused by LAMS migration into
the gallbladder. The patient was managed by interventional
radiology (IR) by initial PC placement, followed by planned per-
cutaneous cholecysto-lithectomy/lithotripsy (PCL), cholecys-
toduodenal stenting (CDS), and LAMS removal.

Case presentation

A 69-year-old male with type 2 diabetes, oxygen-dependent
chronic obstructive pulmonary disease, urothelial carcinoma
status post right nephrectomy, and body mass of index of
47 kg/m? presented to the emergency department with hy-
poxia unresponsive to home oxygen, fever (103.8°F), and ab-
normal labs (white blood cells: 38.4 x 10%/ulL; lactic acid: 5
mmol/L). The patient was transferred to the intensive care
unit and managed with intravenous fluids, vasopressors, and
antibiotics (Piperacillin/tazobactam and vancomycin every 8-
12 hours for 5 days). Further review revealed a previous history
of ACC and gallstone pancreatitis, treated with LAMS (Axios,
Boston Scientific, Marlborough, MA) EUS-GBD 1 year ago given
the high risk of cholecystectomy.

Investigations

After stabilizing the patient, an abdomen/pelvis computed to-
mography (CT) scan was ordered which revealed cholelithi-

Fig. 1 - Follow-up axial CT scan after percutaneous
cholecystostomy demonstrating LAMS migrated into the
gallbladder (white arrow) and percutaneous
cholecystostomy drain (black arrow).

asis and pericholecystic edema, highly suggestive of recur-
rent ACC. The patient was referred to IR for further man-
agement. A transcholecystic cholangiogram was performed,
which demonstrated multiple filling defects within the gall-
bladder and a moderate filling defect within the proximal cys-
tic duct, consistent with cholelithiasis and choledocholithia-
sis. A 10 French (Fr) PC drain was placed in the gallbladder,
and the patient was advised to follow up after 4-6 weeks for
possible exchange and further management. On follow-up,
the drain was upsized to 12 Fr, and the patient was sched-
uled for PCL and cholecystoduodenal stenting as a definitive
treatment, given the patient’s continued risk for surgery. Fig. 1
shows the migrated LAMS and PC drain.

Treatment

The procedure was performed under general anesthesia after
anesthesiology evaluated the candidacy. Prophylactic antibi-
otics were administered per the guidelines of the Society of
Interventional Radiology (SIR) [18]. Of note, Ringer’s lactate (as
the maintenance fluid) and rectal indomethacin were admin-
istered to mitigate the pancreatitis risk [19,20].

The existing drain was cut and exchanged over a wire for
an 8 Fr Brite Tip sheath (Cordis, Miami Lakes, FL) (Fig. 2A).
Through the sheath, the cystic duct was cannulated using a
Kumpe catheter (Cook Medical, Bloomington, IN). Small bowel
access was obtained using a combination of a 2.4 Fr Mae-
stro microcatheter (Merit Medical, South Jordan, UT) and a
0.016-inch fathom wire. The Kumpe catheter was then ex-
changed for a Glidewire Advantage (Terumo Medical Corpora-
tion, Somerset, NJ) (Fig. 2B). The gallbladder access was serially
dilated, and a 12 Fr sheath was placed. Cholecystoscopy was
performed through the peel-away sheath using the Spyglass
Discover (Boston Scientific, Marlborough, MA), revealing nu-
merous pigmented gallstones and a foreign body, which was
identified as the previously placed LAMS. Fig. 2C shows a fluo-
roscopic image of the cholecystoscope probe inside the LAMS.
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Fig. 2 - Intraprocedural fluoroscopic images. (A) The white arrow shows the LAMS migrated into the gallbladder, and the
black arrow demonstrates the percutaneous cholecystostomy drain being removed over a wire. (B) Contrast filling the
gallbladder (white arrow) and wire crossing the cystic/common bile ducts into the duodenum (black arrow). (C) Wire coiled
into the gallbladder (white arrow), wire crossing the cystic/common bile ducts into the duodenum (black arrow), and the
cholecystoscope probe in the LAMS (blue arrow). (D) Wire coiled into the gallbladder (white arrow), wire crossing the
cystic/common bile ducts into the duodenum (black arrow), and LAMS being snared and pulled out (blue arrow). (E) Contrast
filling the gallbladder (white arrow) and dual cholecystoduodenal stents placed (black arrow).
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There were stones within the lumen of the LAMS and these
were removed to facilitate folding of the stent for retrieval.
Following cholangiography, electrohydraulic lithotripsy (EHL)
was performed using a 1.9 Fr Autolith EHL probe (Boston Sci-
entific, Marlborough, MA), and gallstone fragments were re-
trieved using a 12 mm SpyGlass retrieval basket (Boston Sci-
entific; Marlborough, MA). The 10 mm Amplatz gooseneck
snare (Medtronic, Minneapolis, MN) was advanced through
the working channel of the SpyGlass Discover but could not
snare the LAMS. Hence, after additional sequential dilation
of the gallbladder access, an 18 Fr peel-away sheath was
advanced over the wire. Under fluoroscopic and cholecysto-
scopic guidance, the LAMS was removed with a 20 mm Am-
platz gooseneck snare (Medtronic, Minneapolis, MN) (Fig. 2D),
inserted parallel to the scope (not through the working chan-
nel). Additional EHL was performed until the cholelithiasis
burden was relieved with minimal residual debris.

Following lithotripsy, a second Glidewire Advantage was
placed through the cystic duct and into the small bowel. CDS
stenting was performed over these guidewires using two 8.5 Fr
by 12 centimeters double-pigtail plastic stents, with pigtails
coiled in the gallbladder and small bowel (Fig. 2E). The posi-
tioning of the stents was confirmed under fluoroscopy. Fig. 3
shows the retrieved gallstone fragments and LAMS (saddle
length: 8mm, flange diameter: 17mm, lumen diameter: 8mm).

Lastly, a 12 Fr PC drain was placed within the gallbladder
as a safety drain and secured with sutures. There were no im-
mediate procedural complications, and the patient was dis-
charged after a 1-night observation.

Outcome and follow-up

The patient presented to IR for follow-up after 2 weeks. The PC
drain was removed 2 weeks postprocedure after transchole-
cystic cholangiogram demonstrated no filling defects within
the gallbladder and patent cholecystoduodenal stents. The
dual cholecystoduodenal stents were not removed as plac-
ing double stents creates 4 lumens within the cystic and bile
ducts. This approach maintains adequate bile flow without re-
quiring stent exchange [21].

The patient was followed up clinically and remained
asymptomatic till the last known follow-up (4 months post-
procedure).

Discussion

There is limited data on the optimal time for LAMS removal.
The cholecystoenteric tract takes almost 4 weeks to mature
after which LAMS can be removed safely. However, some stud-
ies recommend leaving the LAMS for 90 days postplacement
to prevent ACC recurrence and bile leakage [22]. The cholecys-
toenteric fistula usually closes spontaneously after the LAMS
retrieval; however, recurrent cholecystitis can occur unless the
cystic duct is patent. Conversely, increased dwell time is as-
sociated with an increased risk of migration, bleeding, and
gallbladder/duodenal perforation [23]. Current literature, how-
ever, favors longer LAMS indwell times, reporting no signifi-
cant increase in adverse event rate [24,25]. Nevertheless, stent
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Fig. 3 - Postprocedure images. (A) Retrieved pigment
gallstone fragments (B) Retrieved LAMS.

migration remains a concern, especially if the migration is as-
sociated with ACC recurrence as presented in this case report.

Emergent cholecystectomy with fistula closure has been
reported in the literature as a treatment option for migrated
LAMS [17]. However, this approach may not be suitable for
critically ill patients due to the increased risk of morbidity
and mortality. Alternatively, peroral endoscopic retrieval of
migrated LAMS can be performed, but it requires a high level
of expertise, limiting its availability [10]. As a result, these pa-
tients are often managed with percutaneous cholecystostomy
(PC) placement until a definitive treatment can be pursued.

Given the introduction of percutaneous cholecystoscopy
and in-vivo lithotripsy devices in IR, patients with an exist-
ing mature PC tract can be managed with PCL along with CDS
as a definitive treatment option. Both PCL and CDS have been
reported in the literature with favorable outcomes [21,26-30].
The PC drain can be safely removed once the cystic duct pa-
tency is ensured on the cholecystogram. Combining CDS with
PCL minimizes the recurrence rates. Moreover, placing dual
stents effectively creates 4 lumens, which prevents the occlu-
sion of bile flow without requiring stent exchange.
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While the popularity of EUS-GBD continues to grow, clini-
cians should be mindful of potential long-term adverse events
associated with the procedure as described in this case. Some
authors recommend exchanging the LAMS with double-pigtail
plastic stents, which can be left indefinitely [9]. Nevertheless,
the optimal time for LAMS removal needs to be evaluated in
more detail. Additionally, the long-term surgical candidacy of
patients undergoing EUS-GBD should be carefully assessed, as
performing a cholecystectomy later may be challenging due to
adhesion formation between the gallbladder and the duode-
num or stomach. Therefore, the ideal candidates for EUS-GBD
are those who are not expected to be surgical candidates in
the future [31].

Conclusion

Combined PCL and CDS can be used as an effective treatment
modality for managing ACC patients. Additionally, migrated
LAMS into the gallbladder can also be retrieved using this ap-
proach as an alternative open surgery.

Learning points/take home message

+ Migrated lumen apposing metal stent (LAMS) is a possible
complication of endoscopic ultrasound-guided gallbladder
drainage and can cause symptoms such as acute cholecys-
titis.

+ Additional literature is necessary to evaluate the risk of
stent migration caused by LAMS.

« Percutaneous  cholecysto-lithotripsy/lithectomy  and
cholecystoduodenal stenting can be successfully com-
bined to manage acute calculous cholecystitis.

 Immediate diagnosis and procedural interventions are key
to relieving acute cholecystitis.

Patient consent

Written informed consent was obtained from the patient for
their anonymized information to be published in this article
(case report).
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