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Application of single-port laparoscopy combined with indocyanine green
fluorescence technology in gallbladder surgery
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Abstract : The application of single-port laparoscopic technique and ICG fluorescence imaging in minimally invasive surgery
has made remarkable progress, especially in biliary and abdominal surgery, demonstrating good safety and efficacy. Since
its first application in 1992 and after years of development, single-port laparoscopic technology has been widely used in a
variety of complex surgeries, including cholecystectomy, appendectomy, colorectal surgery, etc. With the continuous
improvement of surgical instruments and optimization of techniques, the feasibility and safety of single-port laparoscopic
surgery have been continuously improved, especially in cases such as acute cholecystitis, and the application has received
validation. At the same time, the introduction of ICG fluorescence imaging technology provides strong support for biliary
tract visualization, enabling clear delineation of biliary anatomy, real-time assessment of gallbladder inflammation and
potential malignant lesions , thereby significantly reducing the risk of bile duct injury. In recent years, the combined
application of single-port laparoscopy and ICG fluorescence technology has become a new trend in minimally invasive
surgery. By combining artificial intelligence technology, flexible instruments and improved imaging systems, the precision
and safety of the surgical process has been significantly enhanced. This article summarizes the development and clinical
application status of single-port laparoscopy technology and ICG fluorescence imaging technology, aiming to provide an
important reference for innovation and practice in the field of minimally invasive surgery.
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