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Abstract

The development of classical anatomical liver resection has been a topic of considerable debate,
particularly regarding its oncological efficacy in treating hepatocellular carcinoma. With continuous
advancements in surgical techniques and iterative improvements in minimally invasive surgical
equipment, laparoscopic portal territory anatomical resection (LPTAR) has gradually been adopted in
clinical practice. Unlike classical anatomical liver resection, which approximates liver segmentectomy
based on Couinaud's segmentation, LPTAR integrates technologies such as preoperative 3D visualization
and intraoperative indocyanine green fluorescence navigation to target the true portal venous territory. Its
core principle lies in achieving "precise liver segmentectomy" of the tumor-bearing portal venous
territory. Currently, LPTAR is undergoing rapid development but faces several technical challenges,
including the precise identification and control of hepatic pedicles, effective staining of difficult liver

segments, and management of anatomical variations. Establishing standardized and streamlined technical
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protocols is crucial to addressing these issues, as it will improve surgical completeness and safety while

enhancing oncological outcomes. Precision liver resection has long been a pursuit of surgeons, and

laparoscopic liver resection, led by LPTAR, is poised to make a lasting impact in the field of precision

hepatic surgery.
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Figure 1 Schematic diagram of portal venous territory segmentation for a borderline small HCC in segments S7/8 [the portal

venous territory segments are delineated based on the fourth-order hepatic pedicles (subsegment) as the

fundamental units for extending the territory range; G7: hepatic pedicle of segment VII; G8d1/G8d2: first/second

dorsal branch of the hepatic pedicle of segment VIII; S7: segment VII; S8d1/S8d2: first/second dorsal subsegment of

segment VIII]
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Figure 2 A:

Preoperative 3D reconstruction; B: During the operation, the target liver pedicle was ligation according to the 3D

Preoperative 3D reconstruction of LPTAR and intraoperative fluorescence navigation demonstration
reconstruction results and peripheral intravenous injection of ICG was given, a clear intersegment plane was obtained

under the guidance of ICG, revealing IHV, and finally an irregular liver segment including complete tumor bearing portal

vein drainage was obtained
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