55 W4 £ 5% H PN Vol. 5 No. 4
2016 £ 7 J] JOURNAL OF INTEGRATION TECHNOLOGY Jul. 2016

R FEBER R M7 5 ) S 506 75 55 R 52
ORI B W AL R

(R R BRI B AR T B AR 2 S A LR P
PRI -CHOFRHAE B 22 G o0 I 518055)
YA AR A TR S BB YR 110169)

W OE OISR BB LB ) 2 54 1| HY S G 75 AR R GRS B
7 BEBEHR I PG S MR, R PR B O R A G AR B — 2. RN,
30% PeAT FEREEL I F 1N AR F —162.88° 1 50% B 75 FE BESLIKISE 48 S AHAL 1 —201.99°

70% B FEBERR KT BN I AT f ok —222.89° o iZMWTIER I, BEHURASFEEE MR, N M (1%

EDB A, BB ) A i N AN R

KA NN A BEER RS S
RESES Q 81 NHEMFEM A

Study on the Detection Method of Hemodynamic Parameters

in Different Stenosis

LI Shuai'? NIULili' QIAN Ming' XU Lisheng’” ZHENG Hairong'

'( Paul C. Lauterbur Research Center for Biomedical Imaging, Institute of Biomedical and Health Engineering,
Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences, Shenzhen 518055, China)
*( SINO-DUTCH Biomedical and Information Engineering School of Northeastern University, Shenyang 110169, China)

Abstract To investigate the hemodynamics parameter of stress phase angle (SPA) in different stenosis states,
the high-frequency ultrasonic imaging system was employed to obtain ultrasound contrast images of stenotic
plaques, and the value of SPA was calculated through echo particle image velocimetry and cross-correlation
algorithms. The experimental results showed that when the stenosis was 30%, 50% and 70%, the mean SPA
was —162.88°, —201.99° and —222.89°, respectively. The study may suggest that the bigger stenosis, the

more negative the SPA and the more asynchronous between the wall shear stress and circumferential stress.
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Fig.1 The components of phantom mould
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Fig.2 Vevo 2100 high-frequency ultrasonic imaging system
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Fig.5 The schematic diagram of stress phase angle
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Fig. 7 The ultrasonography of 50% stenosis

Fig. 8 The ultrasonography of 70% stenosis
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Fig. 9 The changing curves of inferiorwall and shearrate in
30% stenosis

WMEER R, 30% AT, A2

SPA 73 JilJE —184.24° . —169.41° . —135.0° ,

SPH4) SPA Tl —162.88° 5 50% FEAE R, THEAGRIT

"N EE(mm)

0.5

I JJ AR

HIYIA(1/s)

—0.5 ‘ : :

0 1 2 3 4 5 6
I T (s)
B 10 50% 3kFE TEEFNETIRMT L hsk

Fig. 10 The changing curves of inferiorwall and shearrate

in 50% stenosis
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Fig. 11 The changing curves of inferiorwall and shearrate
in 70% stenosis
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