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Flow Analysis of Portal Vein of Liver for Transplantation

NESLE (FERFERR), Oln&EZ, WHEE—, BERLEK,
AREPRM (ERZRE ERATTE 2 —), IEFESRE, KB (EHRRFHR)

Hiromichi Obara”, Takayuki Yamaguchi”, Tomokazu Numano”, Norio Sekine”,
Shin Enosawa”", Naoto Matsuno ™, Hiroshi Mizunuma”,
*Tokyo Metropolitan University
** National Center for Child Health and Development

Abstract: Portal vein flow of a liver is evaluated using an image based computational fluid dynamics (CFD) to improve
transplantation techniques for the medical innovation. This evaluation is important to develop new organ perfusion system
to expand criteria for donor selection and to support operation for living donor liver transplantation. The liver vascular
consists of a portal vein, a hepatic artery and a hepatic vein. The portal vein has dominant role in the liver system. In this
study, porcine livers are used to develop the numerical flow model of the portal vein. The three-dimensional vein structure
is reconstructed from the CT images and the velocity and the pressure distributions are calculated from the vessel structure
information using the CFD techniques. The correlation between the flow rates and the area of the cross section of the
vessel are discussed to determine the effect of the alignment and position of the liver.
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Fig. 1 Vessel structure of a portal vein
(Alignment A, Surface image)
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(a) Velocity profile on the center line (A-A’)
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(b) Velocity distribution on the cross section L

Fig.2 Velocity distribution in the portal vein
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Fig.2 Correlation between flow rate and area of the cross section
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