
Direct visualization system combined with endoscopic retrograde
cholangiopancreatography for treatment of choledocholithiasis
complicated by multiple gallstones

Direct visualization system combined
with endoscopic retrograde cholangio-
pancreatography for treatment of cho-
ledocholithiasis complicated by multiple
gallstones.
Currently, the first-line treatment for
multiple gallstones with choledocho-
lithiasis is endoscopic retrograde cholan-
giopancreatography (ERCP) combined
with cholecystectomy. However, many
patients do not proceed with chole-
cystectomy after ERCP. In particular,
young patients often have a strong
preference for preserving the gallblad-
der. We developed a method to remove
gallstones by utilizing the natural cavity
pathways of the human body.
A 30-year-old woman was hospi-
talized with choledocholithiasis and
gallstones (▶Fig. 1) for gallbladder-
preserving lithotomy after ERCP. First,
we performed ERCP to remove the com-
mon bile duct (CBD) stones. Then, we

inserted a plastic stent in the CBD to
prevent obstructive jaundice after the
placement of a fully covered metal stent
in the cystic duct of the gallbladder.
Next, a fully covered metal stent with a
diameter of 10mm and a length of 12 cm
was placed in the cystic duct of the gall-
bladder (▶Fig. 1). Three days later, we
performed ERCP-based cholecystolithot-
omy assisted by the eyeMax direct visuali-
zation system. Finally, the stents were
gradually removed, the gallbladder cavity
was irrigated (▶Fig. 1), and an external
drainage tube was placed inside the
gallbladder. After 2 days, the tube was re-
moved. The patient experienced no com-
plications. We followed up the patient for
10 months, during which no gallstones
were found on abdominal ultrasound
(▶Video 1).
The preferred treatment for choledocho-
lithiasis with cholecystolithiasis is ERCP
combined with cholecystectomy [1].

However, in certain cases where chole-
cystectomy cannot be performed, gall-
bladder-preserving cholecystolithotomy
is a safe and effective alternative [2, 3].
Extraction of cholecystolithiasis through
physiological passages is less invasive.
The use of a fully covered metal stent
facilitates repeated access to the gall-
bladder. Additionally, the eyeMax direct
visualization system enhances the intui-
tive nature of the surgery and improves
the accuracy of stone collection using
baskets. We recommend this procedure
for the management of selected patients
with gallstones.
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E-Videos

Video 1 Gallstones were extracted
using a basket and a fully covered metal
stent under the guidance of the eyeMax
direct visualization system.▶ Fig. 1 a, b Computed tomography images showing multiple gallstones (a) and choledo-

cholithiasis (b). c A fully covered metal stent was inserted into the neck of the gallbladder
(yellow arrow indicates the tip of the stent). d A metal stent was used to dilate the narrow
cystic duct (red circle). e The metal stent is seen in the cystic duct 3 days after dilation.
f After the gallstones were removed, the gallbladder cavity was irrigated with normal saline
under guidance of the eyeMax direct visualization system.
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