EREMNE $£35%5 £5H 202005108
430 Journal of Medical Biomechanics, Vol. 35 No.5, Oct. 2020

X E S 1004-7220( 2020) 05-0430-06

B T 78 4K 3h Bk 724K BEL 77 B9 I 37 % =5 5 BB E R U

KAE, EA
(AL Tl K2 SHEE S A, dba 100124)

=Y

P

HE.BR  WE—FE PR 1 1E R i B4 5 TG BT 530 I 37 6% 45 43 B0 (FER ., ) 197 32, A6 06 T 5 o 1
M, Tk W16 Bl R Sk O LA 1 R AT = 4k B % RO e/ MR R T AR PR AR K R AR OIR B
FIRPBRT I LU A TR ) 25/ R i A a2 FER ., 3T o (RIFRIEARFE 795) . LA R FFR {HAF R 4
B, W HiR 22 3 R SRk LR B BRI BN 2 5 AN D T, 6 B LR G B AR IR R R , AT T AR B
B, R ETERE RBNE JEARBE R R FFR TR 2585300 R 11.76% ,10. 46% 4. 82% , ifE
BRI 85% 65% 90% , UBAESY 31K 85. 7% .66. 7% 87. 5% , BHPETRIN A3 75% 25% 87. 5% , 9144 Tt
YN 91.6% . 458 MOFIIR 2R HERGAR AURE | BH 44 T R J5 T, ST 2 ST 0 T AR BEL v B0 T AR vk ik
T TR AT FFR SR SEM FFR HA BRI —3E , B FFR WS R — BT ik
SR ;MG 4380 BB TR ; i sh )i

FESES: R 318.01 MERFREE. A

DOI; 10. 16156/§.1004-7220. 2020. 05. 007

Numerical Simulation of Fractional Flow Reserve Based on Shape
Resistance of Coronary Artery

ZHANG Honghui, QIAO Aike
( Faculty of Environment and Life, Beijing University of Technology, Beijing 100124, China)

Abstract; Objective To establish a method for non-invasive calculation of fractional flow reserve (FFR;) with
the shape resistance of coronary artery stenosis as boundary condition, and to verify the accuracy of this method.
Methods CT angiography images of 16 patients with coronary artery disease were reconstructed; the
mathematical model of shape resistance was established by considering the minimum cross-sectional area and
the length of stenosis of coronary artery stenosis, the induced pressure difference as the boundary condition was
applied to calculate FFR.;(named as shape resistance method ). The values of clinical FFR were taken as the
gold standard, previous diameter method and volume method were taken as control method, and accuracy of
shape resistance method was investigated from the aspects of mean error rate, accuracy rate, sensitivity rate,
positive prediction rate and negative prediction rate. Results The mean error rate of calculated FFR.; by the
diameter method, volume method and shape resistance method were 11.76% , 10.46% , 4.82% , the accuracy
rates were 85% , 65% , 90% , the sensitivity rates were 87.5% , 66.7% , 87.5% , the positive prediction rate were
75% , 25% , 87.5% , respectively, while the negative prediction rates were all 91.6%. Conclusions The
established shape resistance method is better than the diameter method and volume method from the aspects of
mean error rate, accuracy rate, sensitivity rate and positive prediction rate; the FFR.; based on the shape
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resistance method and clinical FFR have good consistency, and this work may provide a new way for the

calculation and application of FFR.
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