AT 224 3R 2023 4F 11 H 45 32 445 11 ] ] Intervent Radiol 2023, Vol.32, No.11 —1131—

[ IRAFSE Clinical research -

DL AR B A Ik 2068 2500 A sl ko A Ak s e 59 D7) i

Sl wAE, ReE

(=) BB KT HBEHS (luid structure interaction , FSI) i) 77 2, 70 B A [\ ik J& 22 % % ;N 36
Jik B 7% b BE T 85 V) J) (wall shear stress, WSS)I5200 , Foik @A R S0N 2l Ik 4% B8 B 2 1 T IfiL 48 3 5%
(computed tomography angiography, CTA)EZ BT RL 5 A FSL /- Hr 4k fb . A D& AFE R A B P A 4
8 Bl A & &7 sk 35 2 80 mmHg, W4 F A1 f% 10 mmHg tH 90~ 160 mmHg 33 ;B 41 8 Fl A 10 5%
A e e 5 S 120 mmHg, & 5K HBIFE 10 mmHg i 110~40 mmHg #6955 3509 415 5, 435000 55
B IR 7 Ak AT S i S AT SR BT WSS BB R 25(H . 55R  PHZH WSS 2 A Tk 22 15 Qi oK, 2 22
i 80 mmHg B, A 2 WSS 224 92.821 Pa,B 41 WSS 254 98.203 Pa, it & T 1E % [k 2% (40 mmHg) B9 WSS 22
{8 52.041 Pa;B 20 Jik H 22 8N, — A0 3l 80T P9 09 9% 4k WSS & B 41 K 2228 10 mmHg B, 05 4 191 i
FP SR WSS 353 220.384 Pa il 204.744 Pa, S5 3014 Sh KA A A0 (1 ok Js 2 1 8, WSS 11 41 5 e 122
b2 B K, ) T OB B B 5 >4 IO 26 A% LSO i A 5 1 T) B0 o B, WSS 8 AR o i 5, [) A5 J2 BRE B 1)
Sy R il FST 4317 Dk H 22 %8 250 9 3 Jikoge 2 Ak iy WSS B AHL, A BT R 3 5 AR YT

(R@IA] IkJEZ; BEWBTY) )y SUAShIKIZE ; W IEHS &

FESES R7433 XEIRESL:B XEHS :1008-794X(2023)-11-1131-04

Fluid structure interaction analysis of the effect of pulse pressure difference on the wall shear stress at
the stenosis of internal carotid artery L/ Jianwei, JI Shengzhang, SONG Jinyu. Tianjin Fourth Central
Hospital, Tianjin 300140, China

Corresponding author: JI Shengzhang, E-mail : jsz0549@163.com

[Abstract] Objective Using fluid structure interaction (FSI) method to analyze the effect of different
pulse pressure difference on the wall shear stress(WSS) at the stenosis of internal carotid artery. Methods CT
angiography(CTA) images of mild stenosis of internal carotid artery were modeled, and the model data were input
into the FSI analysis software. The entry conditions were set to two groups: A and B. The entry conditions for
group A included 8 items: fixing the diastolic pressure at 80 mmHg, separately setting eight systolic pressures
(from 90 mmHg to 160 mmHg with an increasing interval of 10 mmHg). The entry conditions for group A
included 8 items: fixing the systolic pressure at 120 mmHg, separately setting eight diastolic pressures
(from 110 mmHg to 40 mmHg with an decreasing interval of 10 mmHg). After obtaining the data of the two
groups, the systolic and diastolic WSS and difference value (D-value) at the stenosis of internal carotid artery
were separately measured. Results In both groups, the WSS D -value increased with the pulse pressure
difference increasing. When the pressure difference was 80 mmHg, the WSS D-value in group A was 92.821 Pa,
which in group B was 98.203 Pa. The WSS D-value of both groups was much higher than 52.041 Pa which
was obtained when the pressure difference was at normal 40 mmHg. In group B, within a single cardiac cycle
the smaller the pulse pressure difference was, the higher the overall WSS would be. In group B, when the
pressure difference was 10 mmHg, the systolic WSS and diastolic WSS were 220.384 Pa and 204.744 Pa,
respectively. Conclusion With the increasing of pulse pressure difference at the stenosis of internal carotid
artery, the oscillation amplitude of WSS will also increase, which is prone to plaque rupture. When the pulse
pressure difference is low and both systolic and diastolic blood pressure are high, the overall WSS will also be
high, which is also a vulnerability factor of plaque. The FSI analysis about the effect of pulse pressure
difference on WSS at the stenosis of internal carotid artery is helpful for the clinical prevention and treatment.
(J Intervent Radiol, 2023, 32. 1131-1134)
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