EREMAE #£38% F£1H 2023%£2A
116 Journal of Medical Biomechanics, Vol. 38 No. 1, Feb. 2023

X EHS :1004-7220(2023)01-0116-07
I Bh Rk BE SR B i B 8 & HUE R

ZHARY, AT oM, sk KM, dHuert, d@ oabt
(1. FHERE a 1205 TRRLEERE, b PR A5 TR2ERE, ¢ BTN FHBCEAR 24058, B 200072;
2. BRI E R AR, I 201908)

TEBHE 42— T Bl ke As B3 0 BL ) I R A S %, T A M A [ 2 984 351 8 ik B B 7 5 AR
AE W IR B 122 S5 KBRS B B AT A8k, ik X Esh ko B Rz s N CT I 8 3 5 B4R #6417 3D
AR, 43t S9SN Dk i A5 REASS R RN BE AR R | IR AT RS I RN A SR, AL Bl I R R T A 1 R B R B B
W BEH A A F 3 LB AR BT HR A BESR S AL BBk | JH: o 48 JEL B 0 Sy TG B R 1 155 200, AR 0 5 P - o 5
FIBETE 5 XA R RESE Y (e 28 BB DR IEAT XS e Ar i, 6 R AN RIS TR e e o] 6 R i 9 i 3l 5 el A K, {HL 2 B
SO B A A R T B B8 AT AN B ; LS EL BT A S o) B B s BS54 i sh Bk iy ke, H e i Jo B e i
Sk BA A 5 A5 AU BEHAT I Y V-3 Z5 A N T AH SR S BE DT S8 S5 0 1 ) MR IR, 538 A SO R I I BT R
R [T S o L 44 0 [T 4 XIS A T 04T o SR8 SR A By S S0P B A ) B2 ) 35 sl o 28 Ak R 5 )
KR WMEHRG ; SBIKEE; BEEBTYIN /)5 MR sl I

hESES: R318.01 SCEAPRERED: A

DOI:; 10. 16156/5. 1004-7220. 2023. 01. 017

Fluid-Structure Interaction Simulation of Carotid Plaque
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Abstract: Objective To propose a two-way fluid-structure interaction ( FSI) method based on real patients with
carotid artery stenosis, and analyze the hemodynamic parameters of carotid plaques with different types at the
lesion as well as deformation and stress changes of the plaque itself. Methods Three-dimensional (3D)
modeling was performed based on computed tomography angiography ( CTA) data of patients with moderate
carotid artery stenosis. The carotid artery wall model and plague model were separated, and transient fluid-
structure coupling calculation was performed. The situation from early stage of carotid atherosclerosis to formation
of the plaque was simulated. The plaque types were divided into thickened plaques, lipid plaques, mixed plaques
and calcified plagques, among which thickened plaques were regarded as non-plaque conditions for representing
the thickening of vascular intima-media. The stenotic carotid arteries with different plaque types were compared
and analyzed. Results The plaques with different types had little effect on the overall blood flow, but the wall
shear stress of lipid plaques at the lesion was lower than that of other plaques. With thickened plaques as a
control, concurrence of the plaque would inhibit artery expansion, and lipid plaques were the most obvious.
Calcified plagues had the highest average plaque structure stress, while lipid plaques had the lowest average
plaque structure stress. Conclusions The method proposed in this study can analyze fluid area and solid area at
the same time. The results can contribute to better understanding the influence of different plaque types on carotid
artery diseases.
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Fig.2 Boundary condition details (a) Inlet velocity, (b) Pressure resistance outlet, (¢) Boundary condition setting
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