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Abstract: Objective To investigate the anatomical features of three-dimensional (3D) reconstruction of the hepatic pedicle
based on the Laennec’s capsule, as well as its application value in the development of extra-sheath dissection/occlusion clamp and
precise hepatectomy. Methods A retrospective analysis was performed for the abdominal contrast-enhanced CT data of 100
patients without anatomical abnormalities of the hepatic pedicle in The General Hospital of Western Theater Command from January
2021 to June 2024. The Hisense CAS system combined with the 3D U-net deep learning algorithm was used for 3D reconstruction of
the hepatic pedicle at the level of Laennec’s capsule, and the hepatic pedicle was measured in terms of the length, outer diameter,
and angle of the main trunk and branches. An extra-sheath hepatic pedicle dissection/occlusion clamp was developed based on the

above measurements, and a total of 30 patients scheduled for right hemihepatectomy were enrolled and randomly divided into
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device group and control group, with 15 patients in each group. The two groups were compared in terms of hepatic pedicle handling
time, time of operation, intraoperative blood loss, and the incidence rate of bile duct injury. The independent-samples ¢ test was
used for comparison of continuous data between two groups, and the Fisher’s exact test was used for comparison of categorical data
between two groups. Results The results of 3D reconstruction revealed four variants in the main trunk branches of the hepatic
pedicle, with type I (left-right branching) accounting for 88% (88/100), type Il (trifurcation type) accounting for 5% (5/100),
type I (right anterior branching) accounting for 5% (5/100) , and type IV (special type) accounting for 2% (2/100). The outer
diameter of the main hepatic pedicle was 24.10£6.16 mm, the length of the left main branch was 20.594£6.38 mm, and the length of
the right main branch was 21.99+7.98 mm. Compared with the control group, the device group had significantly shorter hepatic
pedicle handling time (14.10£1.30 minutes vs 17.50+2.00 minutes, t=—5.620, P=0.001) and time of operation (217.00+28.28
minutes vs 241.87+19.49 minutes, t=—2.804, P=0.009). The device group had a significantly lower incidence rate of bile duct injury than
the control group (0 vs 20%, P=0.031). Conclusion 3D reconstruction based on the Laennec’ s capsule can accurately display the

anatomical variations of the hepatic pedicle. The extra-sheath hepatic pedicle dissection/occlusion clamp developed based on such data can

optimize the process of hepatic pedicle management and improve surgical safety , and therefore, it holds promise for clinical application.
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Table 1 Three-dimensional reconstruction-based measure-
ments of hepatic pedicle length and outer diameter in 100
cases using Laennec’s membrane
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Figure 1 Classification of hepatic pedicle branching patterns based on Laennec’s capsule
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Figure 2 Design drawing of extrahepatic pedide dissection and occlusion clamp
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Figure 3 Physical image of extrahepatic pedicle dissection
and occlusion clamp
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Figure 4 Intraoperative use of the extrahepatic pedicle
dissection and occlusion clamp
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Table 3 Comparison of intraoperative outcomes between the two groups
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JEE5 5 [1(%) ] 0(0) 3(20) 0.031
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