
A novel “NOTES” technique for treating incarcerated stones in the
gallbladder neck

Incarceration of stones in the gallbladder
neck often causes acute inflammation
and, in severe cases, even pyogenic
gangrene. Medical treatment is often in-
effective, and guidelines recommend la-
paroscopic cholecystectomy (LC) as the
preferred treatment within 24 to 72
hours of onset [1, 2]. However, this pro-
cedure carries a relatively high risk of ad-
verse events, including bile duct injury,
postoperative bile leakage, common bile
duct stones, and other serious problems
[3]. In nonsurgical patients, endoscopic
options such as endoscopic ultrasound

(EUS)-guided drainage with metal stents
have improved the treatments that could
be offered [4, 5]. In this report, we first
present a novel endoscopic solution, de-
rived from NOTES, to address stone ob-
struction of the gallbladder neck.
A 59-year-old woman presented with
right epigastric pain for 1 month, which
had worsened over the past 2 days. Ab-
dominal ultrasonography, hepatobiliary
scintigraphy and EUS revealed an in-
carcerated stone of approximately 13×
12mm in the gallbladder neck as the un-
derlying cause. The patient declined LC

and requested preservation of her gall-
bladder. To address the issue, we per-
formed endoscopic laser lithotripsy and
lithotomy through a transgastric mini-in-
cision of the cholecystic fundus (▶Fig. 1,

▶Video1). During the procedure, the
anterior wall of the gastric antrum was
perforated with a sterile colonoscope
(PCF-Q260JI, 3.2-mm channel diameter;
Olympus, Tokyo, Japan). Subsequently,
the gallbladder fundus was located and
a 3- to 4-mm incision was made using a
flush knife (Fuji, Tokyo, Japan). Incision
occlusion was achieved with a lithotomy

▶ Fig. 1 Endoscopic laser lithotripsy and lithotomy through transgastric mini-incision of the cholecystic fundus for treatment of an incarcerated
stone in the gallbladder neck of a 59-year-old woman. a EUS showed an incarcerated stone in the gallbladder neck. b, c Active perforation of the
anterior wall of the gastric antrum. d Making a 3- to 4-mm incision of the cholecystic fundus and exchanging the suppurative bile with normal
saline after incision occlusion with a lithotomy balloon. e An incarcerated stone was found embedded in the entrance to the gallbladder neck.
f, g, h Laser lithotripsy and lithotomy. i, j Gallbladder lavage and biopsies of superficial protuberant red lesion. k Closure of the gallbladder inci-
sion with clips. l Closure of the gastric wall.
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balloon (Micro-Tech, Nanjing, China) to
prevent bile leakage, followed by thor-
ough exchanges of suppurative bile with
normal saline. After adequate gallblad-
der lavage, the incision was widened to
12 to 14mm. Upon entering the gall-
bladder cavity, congestion and edema of
the gallbladder wall were observed,
along with an incarcerated stone em-
bedded in the entrance to the gallblad-
der neck. Laser lithotripsy (U100plus li-
thotripter-Laser, W.O.M. WORLD OF
MEDICINE AG, Berlin, Germany) was
performed using a laser fiber (560μm×
3.5m, SiliconFlex 300Rplus, Berlin, Ger-
many) to fragment the stones, which
were subsequently extracted using an
extractionbag (Alton, Shanghai, China).
The gallbladder cavity was flushed and
biopsies of a 5-mm superficial, protuber-
ant, red lesion were taken. Finally, the
gallbladder incision was closed, the ab-
dominal cavity was flushed, and the gas-
tric wall was closed. The patient had an
uneventful postoperative course and
was discharged 3 days after the endo-
scopic surgery. Pathology of the gall-

bladder wall indicated inflammation of
the cells. During the 15-month follow-
up, the patient’s symptoms completely
resolved, and no obvious stones were de-
tected in her gallbladder by ultrasono-
graphy at her 1-month and 6-month fol-
low-up visits. Thus, endoscopic laser li-
thotripsy and lithotomy through a trans-
gastric mini-incision of the cholecystic
fundus might offer a feasible approach
for management of incarcerated stones
in the gallbladder neck, especially soli-
tary stones.
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VIDEO

▶ Video 1 Endoscopic laser lithotripsy and lithotomy through a transgastric mini-incision
of the cholecystic fundus for treatment of an incarcerated stone in the gallbladder neck of
a 59-year-old woman.
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