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Abstract

Key words

Background and Aims: Precise identification and control of segmental Glissonian pedicles are
fundamental to laparoscopic anatomical liver segmentectomy. However, marked anatomical variations,
particularly in the right hemiliver, pose significant technical challenges. Based on the anatomical concept
of the hepatic Laennec's membrane, this study aimed to systematically investigate the applied anatomy of
Glissonian pedicles at the hepatic hilum and to establish practical anatomical landmarks for laparoscopic
anatomical liver resection.

Methods: Six intact adult human liver specimens without macroscopic lesions were dissected under the
guidance of the Laennec's membrane concept. The segmental Glissonian pedicles at the first porta
hepatis were meticulously isolated, and the intervening liver parenchyma was removed. The origin,
branching patterns, and spatial courses of Glissonian pedicles in each hepatic segment were analyzed.
For the right hemiliver, a localization system consisting of four anatomical landmarks, two reference
lines, and four characteristic angles was proposed and quantitatively evaluated using specimen
measurements combined with CT imaging and three-dimensional liver reconstruction.

Results: The intrahepatic Glissonian system demonstrated both consistent patterns and pronounced
individual variations. In the left hemiliver, the Glissonian pedicles of segments II and III usually arose
independently, while segment IV commonly presented a bifurcated pattern with occasional multiple
branches. In contrast, the right hemiliver showed substantial variability: segment V pedicles were
frequently multibranched and often received contributions from segment VI; segment VI served as a
pivotal pedicle with multiple branches contributing to segments V and VII; segment VII most commonly
originated from the root of the right posterior pedicle, although in some cases it was formed by distal
extensions of segment VI; segment VIII pedicles were relatively constant in morphology, typically
consisting of one or two branches. The proposed anatomical landmarks and quantitative parameters
enabled clearer spatial localization of segmental Glissonian pedicles in the right liver.

Conclusion: Systematic dissection of segmental Glissonian pedicles guided by the Laennec's membrane
concept, together with a quantitative anatomical landmark system, enhances the understanding of their
spatial anatomy and variations. This approach provides practical and reliable anatomical guidance for
precise and safe laparoscopic anatomical liver segmentectomy.

Liver; Anatomic Landmarks; Glissonian Pedicle; Laennec's Membrane; Laparoscopes
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Figure 1 Schematic illustration of angular parameters
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Figure 2 Display of 6 liver specimens
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Table 1 Raw measurement data of anatomical landmarks in six liver specimens

Frols BC A (cm) BD [i]#i(cm) affi(®) bAI(") ) dFC)
1 1.6 42 95 33 90 95
2 2.4 2.7 81 24 98 135
3 1.6 2.3 134 51 85 113
4 1.9 2.8 49 37 131 75
5 3.8 3.1 110 55 99 68
6 1.9 2.3 111 40 35 65
R2 6 GIFTAE S TURA RS ST IR
Table 2 Statistical data of anatomical landmark measurements in six liver specimens
it BC A (em) BD [E]#(cm) affi(®) b (") () df (%)
%/ IME 1.6 2.3 49 24 35 65
SN 38 4.2 134 55 131 135
X *s 2.2+0.84 2.9+0.71 97+29 40+11 89+31 91+28
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Figure 3 Localization of points A, B, C, and D and angles a, b, ¢, and d on liver CT images
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Figure 4 Localization of points A, B, C, and D and angles a, b, ¢, and d on three-dimensional liver reconstruction
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Figure 5 Representative case illustrating the application of the anatomical landmark system

A: CT image showing angle a;

B: Three-dimensional liver reconstruction showing angle ¢ and the tumor; C: Isolation of the segment VI Glissonian pedicle

along the Laennec's membrane; D: Demarcation of the planned resection line along the ischemic line
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