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INTRODUCTION

Laparoscopic cholecystectomy has become the “gold 
standard” for the treatment of  symptomatic gallstones.[1] 
However, innovative methods for treating gallstones are 
being introduced, such as scarless therapeutic procedures 
through a natural orifi ce, which include transgastric and 
transcolonic endoscopic cholecystectomies.[2-5] However, 
before clinical implementation of  these procedures, 
modifications of  the relevant instruments are still 
needed, and furthermore, a more convenient procedure 
is still desired.[6]

A recently developed metal stent, the lumen-apposing, 
fully coated stent, has been proven to be highly 
efficient for drainage of  pancreatic fluid collections, 
especially for walled-off  pancreatic necrosis.[7-10] Its 
effi ciency in forming an anastomosis between 2 separate 
hollow organs has started to be verified clinically 
by such procedures as cholecystogastrostomy and 
gastroenterostomy. Here, we report a patient with 
symptomatic gallstones who underwent endoscopic 
transgastric cholecystolithotomy via a fistula formed 
around a lumen-apposing metal stent that had been 
deployed during a previous cholecystogastrostomy 
procedure.

CASE REPORT

An 85-year-old man presented to our hospital with 
acute abdominal pain. An initial endoscopic ultrasound 
(EUS) and magnetic resonance imaging scan revealed 
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bile duct and gallbladder stones [Figure 1]. Conventional 
endoscopic sphincter ectomy (EST) was performed to 
remove the stones in the common bile duct. Because 
the patient was in poor condition and could not be a 
candidate for surgery like cholecystectomy, EUS-guided 
cholecystolithotomy was planned after successful EST.      

Cholecystogastrostomy
The patient provided informed consent for this 
procedure. A longitudinal   echoendoscope (EG-3830-UT, 
Pentax Corporation, Japan) with a working channel of  
3.8 mm was introduced into the stomach to scan for 
the gall bladder and mark the puncture point [Figure 2]. 
The contact zone (i.e., the region of  the gastric wall 
representing the shortest distance between the gastric 
and gallbladder walls) was identified on the anterior 
wall of  the antrum. Color Doppler was then used to 
identify interposing vessels in order to avoid them during 
puncture. An EchoTip Ultra   EUS needle (19-G; Cook 
Medical Inc., USA) was introduced via the working 
channel of  the echoendoscope, and the gallbladder was 
punctured under EUS guidance. A sample was aspirated 
to confi rm that the punctured structure was gallbladder. 
Several loops of  a guide wire (Tracer Metro Direct Wire 
Guide, 0.035 in/480 mm; Cook Medical Inc., USA) were 
inserted into the gallbladder, and the needle was removed. 
The path of  the needle was dilated using a Cystotome 
(10-Fr, Outer Catheter, Cook Medical Inc., USA).

Under EUS guidance, the stent (10 mm/35 mm; Micro-
Tech/Nan Jing Co., Ltd. China) was slowly deployed 
into the gallbladder until the flared distal end was 
completely open. Gentle traction was applied to pull the 
gallbladder wall close to the gastric wall. Then, under 
endoscopic surveillance, the remainder of  the stent was 

deployed, keeping the proximal end in sight. EUS was 
used to confi rm the position of  the stent and rule out 
leakage. Postoperatively, the patient only complained of  
mild abdominal discomfort; no sign of  peritonitis was 
observed, and he resumed a normal diet 24 h later. A 
computed tomography scan was performed to check the 
stent position [Figure 3].

Transgastric   cholecystolithotomy
The patient underwent transgastric cholecystolithotomy 2 
weeks after cholecystogastrostomy [Figure 4]. A standard 
gastrointestinal (GI) endoscope was used to determine 
that the stent remained in place. A 14-mm balloon was 
inserted through the stent and the track was dilated. 
The stent was removed using a foreign-body forceps. 
The endoscope was advanced into the gallbladder via 
the fi stula formed by the stent. Stones were seen in the 
fundus and neck of  the gallbladder. A stone basket was 
inserted into the gallbladder to retrieve the stones. First, 
the basket was opened, and then suction was applied 
to aspirate gas in the GI tract and gallbladder, and 
until the wall of  the gallbladder was gathered around 
the basket and the stones could fall into the basket. 
The basket was withdrawn from the gallbladder, and 
the stones were discharged into the GI tract. After 
several deployments of  the basket to remove stones, an 
endoscope was introduced into the gallbladder to check 
for remaining stones. The inside of  the gallbladder 
was clearly visualized, and small residual stones were 
easily removed using a biopsy forceps. An endoscopic 
nasobiliary drainage (ENBD) tube was placed in the 
gallbladder after the stones were removed, and 24 h later, 

Figure 1. Magnetic resonance imaging showed bile duct and 
gallbladder stones

Figure 2. Cholecystogastrostomy (a) A 19-gauge needle puncture 
of the gallbladder; (b) The needle path was dilated with Cystotome; 
(c) Fluoroscopic image of the deployed stent; (d) Endoscopic view of 
the deployed stent
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radiography performed via the ENBD tube showed that 
the gallbladder was free of  residual stones. The patient 
was discharged after the ENBD was removed.

Follow-up
Four weeks after transgastric cholecystolithotomy, the 
contractile response of  the patient’s gallbladder was 
assessed by abdominal ultrosonography. The size of  the 
fasting gallbladder on ultrasound was 5.4 cm × 2.6 cm 
× 2.6 cm, and there were no residual stones or food. 
An ultraosonographic evaluation performed 60 min 
after the patient ate 2 fried eggs showed the size of  
the gallbladder to be 2.5 cm × 1.2 cm × 1.1 cm. The 
gallbladder ejection fraction was estimated to be 91%, 
which indicated satisfactory function.

DISCUSSION

Choledocholithiasis is a common problem that has 
been treated by surgery for nearly 300 years. A major 
evolutionary step in the treatment of  choledocholithiasis 
was the transition from laparotomy to laparoscopy, 
which remains the standard treatment for gallstones. 
Long-term follow-up studies have found that 
cholecystectomy is associated with increased incidence 
of  dyspepsia, calculus of  the common bile duct, and 
colon carcinoma. There are also serious complications 
associated with the procedure, including hemorrhage, 
bile duct injury, bile leakage, and abdominal infection.

Transgastric gallbladder entry through a 
cholecystogastric fi stula formed as a complication from 
gallbladder surgery was fi rst described in a case report 
by Chen et al.;[11] however, the cholecystoenterostomy 
may also be a complication of  gallstone disease 
rather than a result of  medical intervention. In a 

previous animal study, we evaluated EUS-assisted 
transmural cholecystolithotomy performed 4 weeks 
after a cholecystogastrostomy procedure that placed 
a novel, fully covered metal stent.[12] Transmural 
cholecystogastrostomy using a lumen-apposing metal 
stent may not only be used to facilitate gallbladder 
drainage,[13-16] but it may also be a technically easy 
method for treating cholelithiasis. The high effi ciency 
of  anastomosis formation that we found in our study 
was a result of  the lumen-apposing metal stent, which 
has 2 large, fl ared ends that fi rmly hold the gastric wall 
against the gallbladder wall. The fl ared ends had blunt 
edges to prevent further injury to the mucosa. The 
covered stents were also found to prevent bile leakage.

In our patient, transgastric cholelithiasis was performed 
2 week after the initial cholecystogastrostomy procedure. 
A mature fistula had already formed by that time, 
which was safely dilated using a 14-mm balloon, and 
which remained intact during repeated entries of  the 
endoscope until deposits and stones were completely 
removed from the gallbladder. During removal of  the 
stones, we also found that the fistula allowed clear 
and complete visualization of  the interior gallbladder. 

Figure 3. Computed tomography scan revealed a stent kept in position

Figure 4. Gastric transmural cholecystolithotomy (a) Endoscopic view of the 
deployed stent; (b)  Endoscopic gallbladder stone removing; (c) Gallbladder 
was emptied of stones; (d) A fi stula was formed after stent removal; 
(e) An endoscopic nasobiliary drainage was kept in the gallbladder
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Similar transgastric cholelithiasis was also reported by 
Itoi et al.,[17] in which during the stone removing process 
the metal stent was still kept in place. In our study, we 
performed the transgastric cholelithiasis via the mature 
fi stula without stent, which may be more convenient for 
the dilation process. Therefore, the cholecystogastrostomy 
procedure using the lumen-apposing stent might facilitate 
further research and development of  novel examination 
and treatment methods for gallbladder disease. 
Gallbladder mucosal biopsies and polyp resections may 
be the next applications of  this procedure.

Limitations
Refl ux of  gastric contents into the gallbladder through 
the stent may increase the risk of  infection and stone 
formation. Therefore, the lumen-apposing metal stent 
should be further modifi ed so that it has an antirefl ux 
function. In addition, the formation of  the fi stula needs 
further detailed study. 

CONCLUSION

The EUS-guided placement of  a novel metal stent 
was a safe and simple approach to performing 
an endoscopic cholecystogastrostomy, which can 
subsequently allow procedures for treating biliary 
disease, including cholecystolithotomy. Although 
we cannot conclude from this case that EUS-
guided cholecystolithotomy will replace laparoscopic 
cholecystectomy to become the procedure of  choice 
for gallstones, it has obvious advantages, especially 
for elderly and asthenic patients who cannot tolerate 
surgery. It is a minimally invasive, scarless procedure 
that preserves the gallbladder and its digestive 
functions.
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