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Abstract

Cholelithiasis is the most common benign disease of the biliary system, and laparoscopic surgery
has become the first choice for its surgical treatment. Conventional two-dimensional laparoscopy
lacks stereoscopic depth perception, which creates visual limitations in fine operations such as
Calot’s triangle dissection and bile duct suturing, and increases the risk of intraoperative misjudg-
ment especially in high-risk anatomical scenarios. The maturation of three-dimensional laparo-
scopic technology has provided new technical means for biliary minimally invasive surgery. This
paper systematically summarizes the technical principles, clinical application evidence and re-
search progress of 3D laparoscopy in laparoscopic cholecystectomy and laparoscopic common bile
duct exploration, and quantitatively aggregates core data from multiple meta-analyses and ran-
domized controlled trials to compare its clinical efficacy and safety with 2D laparoscopy. Current
evidence shows that 3D laparoscopy can effectively restore the stereoscopic depth of the surgical
field, improve anatomical recognition and fine operation accuracy, and has more prominent ad-
vantages in complex surgical scenarios such as difficult cholecystectomy and common bile duct ex-
ploration with primary suture, but its clinical benefit for low-difficulty routine surgeries is limited.
In addition, 3D technology still faces practical constraints such as high equipment cost and visual
discomfort in some operators. In the future, with the deep integration of 4K ultra-high-definition
imaging, fluorescence navigation, augmented reality and artificial intelligence-assisted systems, 3D
laparoscopy is expected to further promote biliary minimally invasive surgery toward precision
and intelligence.
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3.1. BHfEREER, 3D 5 2D MEIEHRE RYIBRARIFT L

KT 3D 5 2D IR BRAE IR BB AR I, A 24 Meta 7 Hrde it TIHIEKIE. — T4 6 I
BEMLXT FEARIG(RCT) it 577 BB #H FI RGN 5 Meta 04T ikan, 3D BEE B4 TR ()4 2D 20745
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ViR EEMRIT &R, /£ 3D BEEGAHBL N St iE S8 VTR IF — W58 G, WA QRIEIGS 45 A TR
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EEXIASFIAERE 73 TR 3D IR B REE AL M, KR AR R T SR 5 17
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H, WIRAERR 3D BT BE R €. JCHGZ AN 3D ARGEI AT RE 2 HH ELAE 9 (1 ek 2 B 9
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