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Re-understanding of liver membrane structure and its application
in laparoscopic hepatectomy
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(Department of Liver Surgery, Xiangya Hospital, Central South University, Changsha 410008, China)

Abstract The birth of modern surgery is attributed to the continuous accumulation of knowledge in human
anatomy, and the rapid development of surgery also promotes in-depth understanding of fine organ
anatomy. The liver as the largest solid organ in the human body has a unique dual blood supply system
and complex intrahepatic vascular structures, make it prone to uncontrollable bleeding during surgery.
Therefore, liver surgery has long been one of the most difficult operations in general surgery and requires
a longer learning curve. In the past 30 years, with the rapid popularity of laparoscopic hepatectomy (LH),
surgeons have discovered that the use of liver membrane structures, to which insufficient attention has
been paid previously, can more conveniently and accurately dissect the internal and external vessels of
the liver and locate the liver plane, and reduce intraoperative bleeding. At present, there are not many
systematic explanations focusing on the application of liver membrane structure in LH. Therefore, the
authors address the issues in this field.
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A: "Intra-sheath approach" respectively dissecting the portal

vein, hepatic artery and bile duct after incision of the Glisson's capsule; B: "Extra-sheath approach" dissecting the entire tri-

branch structure of the portal vein outside the Glisson's capsule
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Performing ALH using Laennec's capsule  A: Blunt dissection of Glisson's capsule in the posterior right hepatic pedi-
cle with the head of the aspirator; B-C: Using the gastric forceps close to the Glisson's capsule in the posterior right hepatic
pedicle to carefully separate the space between it and the Laennec's capsule on the liver parenchyma to expose the hepatic
pedicle branch of segment VII; D: Using the gastric forceps close to the main truck of the right hepatic vein to carefully sep-
arate the fissure between it and the Laennec's capsule on the liver parenchyma to determine the running direction of the
main truck, so as to provide a guidance for the resection plane; E-F: In hemihepatectomy, using the gastric forceps close to
the main truck of the middle hepatic vein to carefully separate the fissure between it and the Laennec's capsule on the liver
parenchyma to determine the running direction of the main truck, so as to provide a guidance for the resection plane; G-H:
Blunt dissection close to Laennec's capsule on the liver parenchyma to expose the latent space between it and retrohepatic

inferior vena cava
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Figure 3 Performing ALH using the hilar area plate system A: Exploration of the liver surface before hemihepatecto-
my; B: Marking the cystic plate, the hilar plate, and umbilical plate with different colors; C-D: Blunt dissection of the hilar
plate to expose the junction of the left and right hepatic pedicles behind it; E: Marking the left and right hepatic demarca-
tion line on the junction of the hepatic pedicles using an electric hook; F: Liver parenchymal transection along the demarca-

tion line; G: The umbilical plate and the left hepatic pedicle; H: The Arantian plate
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Figure 4 Laparoscopic right anterior lobectomy using cystic plate approach
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A: Determining the relationship between the right

liver tumor and the intrahepatic vessels by three-dimensional imaging before operation; B: Separating the cystic plate from

the Laennec's capsule on the liver parenchyma for convenient exposure of the right anterior pedicle in the deep side of the

cystic plate and for helping exposure of the right posterior pedicle
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