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Newtonian and Non-Newtonian Blood Flow in Arteries of
Upper Extremity

Keewon Kim, Jaeuk Kim~, Jong Yeul Kim~, Hyun Man Baek”, Sung Kyun Kim’

Abstract : Since a digital arterial disease in upper extremity is uncommon happened compare to arterial
disease in lower extremity, experimental and numerical investigations had been rare performed. We created
a three dimensional model of arteries in a Korean adult's left hand (from bracheal to digital arteries),
larger than about 1 mm, from 3T magnetic resonance imaging(MRI) data. A Three-dimensional
computational fluid dynamic method was employed to investigate blood flow velocity, blood pressure
variation and wall shear stress (WSS) on this complicated artery system, for the first time. Investigated
were the physiological blood flows near branches of a radial and a deep-palmar-arch arteries, ulnar
superficial-palmar-arch arteries. Flow is assumed to be laminar and flow model is assumed to be either
Newtonean and Casson model with a density of plasma.
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CAD file
Fig 1. Work flow of reconstruction artery from MRA
images and make numerical grid.

Numerical Grid (ICEM-CFD)
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Fig 1. Pressure gradient and streamlines from radial artery and
ulnar artery
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Fig 2. Streamlines during a period(1sec) time interval 0.2sec

—cass120

o cass80

o2 /
PR RTRTITY

= Newtonian120

43 45 47 49

Fig 4. Velocity profile at finger: Newtonian and Casson models

Fig 5. Wall shear stress in radial and ulnar arteries:
Newtonian(left) and Casson(right) models
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