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Development of a Novel Reconstructive Technique for Esophageal Surgery Using
ICG Fluorescence Blood Flow Visualization and Artificial Intelligence Analysis
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The purpose of this study was to establish a quantitative evaluation method
of blood flow in esophageal cancer surgery by constructing a time-intensity curve (TIC) from videos
of blood flow evaluation of reconstructed gastric tubes by ICG fluorescence method. Four regions of
interest (ROIs) were set around the planned anastomosis of the elevated gastric tube, and TICs were
constructed by programming using the OpenCV Library in Python to examine the relationship with the
incidence of anastomotic leakage.

Of 97 cases, TIC was successfully constructed in 65 cases, and the causes of TIC failure were
gastric tube movement during imaging and poor fluorescence intensity. The intensity starting point
of the ROl was faster than the ICG visualization time by visual assessment by the surgeon,
suggesting the sensitivity of TIC evaluation. The group with anastomotic leakage tended to have a
slower intensity starting point in ROl 3 (22.5 vs. 19.0 s; P=0.087).
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