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Application of non-invasive left ventricular pressure strain loop in evaluation

of myocardial work in patients with coronary atherosclerotic heart disease”
CAO Wengi , SUN Wenna .YANG Hanning .LU Yong ping“

(Department of Ultrasound , A f filiated Hospital of Yunnan University , Kunming ,Yunnan 650021,China)

[ Abstract] Objective To investigate the clinical value of myocardial work (MW) parameters for diag-
nosing coronary artery stenosis in the patients with coronary atherosclerotic heart disease (CAD) by using
non-invasive left ventricular pressure strain loop (LV-PSL). Methods A total of 125 patients with suspected
CAD in this hospital from August 2019 to August 2020 were selected,including 45 cases in the control group
(stenosis rate < 70%) and 80 cases in the severe coronary artery stenosis group (stenosis rate ==70%). The
severe coronary artery stenosis group was further divided into the single-vessel coronary artery stenosis group
(43 cases) and the multi-vessel coronary artery stenosis group (37 cases). The cuff blood pressure was used as
left ventricular pressure to form a LV-PSL. The dynamic ultrasonic cardiogram was collected,and the global
longitudinal strain (GLS) was analysed by using the two-dimensional speckle tracking technology to obtain
the longitudinal strain peak time dispersion (PSD). The MW parameters,including global work index (GWI),
global constructive work (GCW), global work efficiency (GWE) , and global wasted work (GWW) ,in each
group were calculated and compared. The receiver operating characteristic (ROC) curve was drawn to analyze
the efficiency of each parameter in predicting the coronary artery stenosis occurrence in CAD patients.
Results The values of GLS,GWI, GCW and GWE of the coronary artery stenosis group were lower than
those of the control group,and the values of longitudinal PSD and GWW were higher than those of the control
group,and the differences were statistically significant (P<C0. 05). The values of GWI,GCW and GWE of the
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single-vessel coronary artery stenosis group were lower than those of the control group, the value of GWW
was higher than that of the control group,and the differences were statistically significant (P <C0. 05). There
was no significant difference in the value of GLS between the two groups (P >>0. 05). The values of GLS,
GWI,GCW and GWE of the multi-vessel coronary artery stenosis group were lower than those of the control
group and single-vessel coronary artery stenosis group,and the value of GWW was higher than that of the con-
trol group and multi-vessel coronary artery stenosis group,and the differences were statistically significant
(P<C0.05). The area under the ROC curve (AUC) of GWI for predicting coronary artery stenosis in CAD pa-
tients was 0. 765, which was higher than that of GWE,GCW and GWW (0. 758,0. 725 and 0. 638, respective-
ly) ,with a sensitivity of 90% and a specificity of 70%. Conclusion Left ventricular MW is impaired under

LV-PSL in CAD patients,and the efficiency of GWI in predicting coronary artery stenosis is better than that of

GCW,GWE and GWW.
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2% (coronary atherosclerotic disease, CAD) & # 0>
ree il o o BEFE R FH 28 M B 75 00 81 Bl (transthoracic
echocardiography, TTE) | £ .0 & J& J1-& FLEE (pres-
sure-volume loop,PVL) , 4 (two-dimensional, 2D)
B ASOE BE R O B B AR ROR . AW A0 E R
F1-RMi 4% B8 (left ventricular pressure-strain loop, LV-
PSL) il id PSL 894 5& Al 2 B o 20 2 55 1fi 7
% (left ventricular ejection fraction, LVEF) IE# 5 G
JR B = BE iz g 5 ) CAD 850 JUS S (myocardial
work, MW) 1% i, 3 & LV-PSL 7 3 # WF Wl i 46 0
CAD #B5 MW (3% &= M8 . il K€ 812 W CAD 42
WMELZHZELWSEEL  HEWNT
1 #ERERHE
1.1 — &5+

WHUAR B 2019 4F 8 H & 2020 4F 8 A B Xk K2
Wi mSE CAD £ 3% 130 i, CAD 2 Wi b i R 4l (B2 €
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(2) A7 BRAE 28 Bz 5 AR 3l Bk A A2 97 sl LAt O JIE T2 R 8l
(3D G5 R PO M 52 (5l RO IR M 0 LY
45 s (DA I H AW B IR AL 259 . R4
YN B HEBRBRAE 5 5] 5838 PR R 58 U AR 20 ik i 52 46
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coronary heart disease;pressure strain loop;myocardial work;spot tracking;receiver opera-
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HAEIT RE R 5 KR ARAF .,
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WA BB AR L0 R R B K W 4 e B R Bk LA
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2% FE M0 3l K 2% 22 2% B (American Socie-
ty of Echocardiography. ASE)#:/E#8®, TTE(LE L
F KD THD W A2 0 = EF R W N AR (left ventricu-
lar internal diastolic diameter, LVIDd) . Z& 0> B | )5
1% (left atrium anterior and posterior diameter,
LAD) ; 2 B BT Simpson i LVEF . &0 I
45 K #1 2& FH (left ventricular end-systolic volume,
LVESV) . Ze.0 % & 5k K 1 25 L (left ventricular end-
diastolic volume, LVEDV); R 4.0 JE ¥ 1 (0 2R =
JEE D PR B Bl A e R S FE B RO L A i
Ii] 1ML 30490 1 Pl L WA 57~ 68 it/ R, i AT EAR B4R 4R 3
AN KU B3 AW, 9% A% EchoPAC 203 T4 i
T s B E AR A A R MW B . 5 IR 5 Th 1R B
(global work index, GWD) , % {& 45 H ZJj (global con-
structive work, GCW) , # {k J& /] &) (global wasted
work , GWW) | BRI %K (global work efficiency,
GWE) , 4= R & 5 B4 7] i A% 35 04 1] [8] 2 1 (peak
strain dispersion, PSD) , PEAl 22 0 %0 WL 45 15 &0
(B 1.2, Brf o B 58 Ol 75 0 s KR AR 24 h
VA R B0 ik 3 5 e
1.3 %itxa®

K SPSS25. 0 e itk ity gt it o s IE S 43
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3B EAERS (B REE O A — TR
. 2R MG 2# 8 L (P>0.05) L& 1,
2.2 3MRFRAAECHE A ILE

Ji B AR RIS - B S SR Bl kOB 28 24 LAD B i
TR (P <<0. 05), LVIDd 5% B4 TC I i 2% H
(P>0.05), Z 3R kP72 LAD,LVIDd ¥
HY ik ey T 0T RECZH RN B S el AR B ok ok A 4 (P <20. 05)
WZR 2, ZEUDIRETE bR - X BB 415 2 ST 5 0k B K opk %
44 LVEDV.,LVESV.LVEF ¥ LW i % % (P >
0.05); 2 % R 3 Bk 45 41 LVEDV,LVESV & F
X HEZH RN B S bR Bl ik B 4 41 . LVEF I % B 41 A
MR E N, ZRBIAGEITTFE L (P<
0.05), W3 2, ZBEIZ BN O . X BR 4 K e IR 3 ik ™
PR A T A s 38 R B Y BE M = RE S B R
2.3 A% GLS.MW A3 o4

SEMR B kA 4H GLS.GWI,GCW .,.GWE {i% T %}
A, GWW . 9h1a PSD & T XA, 2 R A R+
B X (P<C0.05), W3k 3, BRSP4 GWI,
GCW.GWE X FXf B4, GWW 7 T X R4, 22 7 1
BHYits 2 L (P <<0.05), M4 GLS LW i % &
(P>>0.05); Z RS Pk B2 4H GLS.GWI.GCW ,
GWE Ik T % i 21 Ao S e R 2l Ik 2 4, GWW &
TR L SR S ke A A, 2 F A G EE
M (P<0.05), L% 4,

X R ZH HRE 17 7Y B A IR R R 3 ko R 4

B2 BROKEFARER=T0%)ECEHNE B, WUE 35 B SRR B RO R 2 R 17 T Bk
BT &R PSD R ] Jb 7 0 A8 S 98 A6 5 e AR Bl ik i 52 W s 1) geE AR
) & = Sl DK i A8 B 7 45 2R — B R 3l DK i 5 B 2 I A T X
2.1 34— A8 BIEEEAT GWI FRIR, L 4.
*1 SH—MBEARBZRELE (2 £s5)
a1 . AE iy B TR TS Wi 4 &5k %
(%) (em) (kg) QR /538 (mm Hg) (mm Hg)
it R4 45 58.7+3.8 164, 47+6.2 66.747.0 69.2+6.5 119.1+14. 0 70.1+7.8
SRS PR AR 43 59.8+3.0 163.3+8.5 66.8+8.7 71.4+9.6 118.9+18. 1 77.1+11.2
ZIGER Sk AE AL 37 59.7+4.9 158.0430. 1 65.5+8.3 72.1+7.5 118.1420. 1 79.6+8.6
F 0.526 0.783 0. 140 2.486 0.174 1.325
P 0.593 0.461 0. 870 0.090 0. 841 0.277
*2 SHBEERBELIHESHILE (L)
415 n LAD(mm) LVIDd(mm) LVEDV(mL) LVESV(mL) LVEF(%)
xit 21 45 29.1+2.1 12.8+2.8 82.4+9.9 29.043.9 65.443.2
B 52 58 AR Bl Tk e 7 43 33.6+3. 7 44,0+3.1 87.7+10.4 29.7+6.4 65.1+2.9
2 3R Bh ik g 7 4 37 36,944, 7" 48.47+5.4" 99. 4415, 8" 37.4410. 2% 61,65, 4™
F 25. 802 13. 427 12.550 10. 397 7.528
P <20. 001 <20. 001 <20. 001 <20.001 0.001
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%3 MRASERIFFTEERELA MW SHILLER (2 L=5)

a5 § GLS GWI GCW GWW GWE Y\ PSD
% (mm Hg%) (mm Hg%) (mm Hg%) %) (ms)
o e 41 45 19.641.2 2036.94239.5 2 137.84270.3  106.840.6 94.6+1.8 34.043.8
RS E AL 80 16.243.0 1704.24402.9 1879.6+407.6  146.3+76.4 91.2+4.1 54.046.2
L 7.016 4. 456 3.222 2. 946 5.164 17.018
P <<0. 001 0. 004 0.014 0.006 <0. 001 0. 049
=4 3EHIE MW SE LB (2 £5)
4151 n GLS(%) GWI(mm Hg%) GCW(mm Hg%) GWW(mm Hg%) GWE(%)
Xf R 2 45 19.6+1.2 2 036.9+239.5 2 137.8+270.3 106.8440. 6 94.6+1.8
PO SEEAR 2 Bk pe s 4 43 18.5+2.4 1.897.8+410.9° 2 079.1+408. 7" 131.2+61.0° 92.6+3.2°
2 3R B Wk A A 37 14.7+£2. 5% 1556.24332.0" 1 726.94339.3% 157.8+85. 3" 90. 044, 5%
F 34. 635 14.536 11. 622 3.568 10. 930
P <<0. 001 <0. 001 <<0. 001 0.033 <0. 001

" P<C0.05, 5xF AL B P<C0. 05, 58S R Sh kAR 41 b AR

GLS -22%

GWI 2 376 mm Hg%
GCW 2 511 mm Hg%
GWW 54 mm Hg%
GWE 97%

BP 120/80 mm Hg

A:LV-PSL e I8, fh 26 T i YRR ZE 0 8K GWLB A0%F 17 B GWIAEIRE; C: £.0% GCW il GWW B HURE; D 2.0 % MW 2
B E AR Sk B
& 3 B4 LV-PSL i A O E MW IEH K EkiE R

GLS -17%

GWI 2 083 mm
GCW 2 156 m

GWW 135 mm

GWE 93%

BP 138/90 mm Hg

A:LV-PSL Hh &, i 2 F i B R 220 E8AR GWEL B Z20%E 17 WEB GWIAIRE; C. 2.0 % GCW Hl GWW [ HARE D 20 % MW &
BOE: e iR ki 5 .
& 4 BYBRIMEEEAR LV-PSL IF/HEOE MW IBHE BRI KIER

2.4 ASE MW AHFTRN CAD &F BRIk ® W CAD B E IR s ik 25 69 h 28 T L (AUC) 4
# ROC W & 4547 S 0. 765.0. 758.0. 725.0. 638, GWT T3 il 56 4R 5 ik
ROC & /#2775, GWI.GWE,.GCW.GWW WA REERE. WK 5.5 5,
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& 5 GWI.GWE.GCW & GWW il CAD £& B3 BkBRER ROC &

x5 MW S#H il CAD & BRI KIEEW

ROC #h £ 4 #7
RIYE e
HiH 1 AUC95%CD) e
% D
GWI 1 889.0 mm Hg% 0. 765(0. 652,0. 878) 90 70
GWE 93.5% 0. 758(0. 652,0. 865) 80 70
GCW 1 914.5 mm Hg% 0. 725(0. 607,,0. 843) 90 58
GWW 176.0 mm Hg% 0. 638(0. 513,0. 763) 67 100
3 3 i

WF 5T 2B, 70 % LA L 9 5 bR 3 Jok 40 75 R B oF o0
ML B0 72 B 5% 0 A5 358 1 R S R L I R bt 3 ARk
AR =70 Y AE AT ARIT B A8 AR T L A W 5
ISR Bh ks 2 BEBE 70U Ve I oy AR . A& K
B, TAIEAT MW 5.0 WU 5 =2 8] 47 76 = B A G 1
P BN R LV-PSL A8 s et LA 155 50, v ok 0 2%
MW 58, & —F08r 19 0 il MW A 6B ikt .
FEASBIEFE v, X B AL 5 e HR Bl Jok ™ 2 4 4 A R A BE R
W LVEF R ® BB EREZsh R E.H LV-
PSL JI i 568 4R 8h bk 7™ o 4 78 41 58 3 0 LA 56 S 80088
WMEL T BB kA, GLS.GWI.GCW.GWE ik T} B’
HL.GWW Zhia] PSD @& X R4, LV-PSL % M
70 3 1 BE % O ORI R I CAD B E MW i
Ak

ARG K B, B3R B K AE 4 GWILGCW
GWE B % T % 41 . GWW B i 25 T xf B4 (P <<
0.05), 4 GLS JoH] I 25 5% (P >>0. 05) . {H £ 3wk
KA GLS B A% T X 41 (P<<0. 05), Bl LV-
PSL A5 ] % 532 e AR 2 ke 28 CAD B 2 19 12 W 2 it
—EM ., 5 EDWARDS 2 By w5 — 3, GLS 1E
PRS2 mERE R 2ESHEKA S CAD
Z R Z 3 MAE R, T8 L 0 A2 0 F 0 LI 3 e b
AR B R R = TN S N T LN | 2 R T -
AR H R A G, CHOI 20 @ 4258 . CAD
B TEAR Bk £ M E TR AR R R GLS B
AR, oA R R A I W 0§ 8 R s 8 7
AR Ry st AR 3 Bk B 25 A5 F T 0 I IR AT A 45 5 A2
F Bl 5 T e 0 30 LA R A R ] K Bk

I 45345 7T B 0 L& 2B 220 B A 0 0 DA T -5 800
Wk Sh RE AR . LVEF FlJR & BE iz g 1 PF £l J& 3%
T PR S A A ) 4 S s S 2 e R e it ) A
AR KA, 5 ABE AR A B 58 R 0 DL N
22 g 2 1 O 1) 07 7 A T v A b ARG 0 Bl i S 1S A R
1IN i

TEARBFFE . GWI<<1 889.0 mm Hg% kTl jc
R Bk 75 1Y UK S B L LT GCW il GWE, AR F
FEEE R PR GWI FH 1k GCW B I B 24 LU
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R 2 e R Bl OBk 2 5 PAT S 8 450 UL I 9 R
V55 32 B AE 1 52 45 0 4 3 0 L 4 R B A OE R
WIS AR R B O R, § 3 GCW B IE.GWW
B, (2) 0 P9 B A0 1 B 7 1 i e IR 3h Ik gk A
BT O 2R R L e L

FH AT 55 E B, e R sl bk s 5 X 220 % MW [ 3F
i 5 LV-PSL T4t 0 WL T B8 1Y 25 2R A7 76 = B AH ¢
PEH S LV-PSL ¥E M MW 4 7] {5 B8 F0 5 47 1 B 78 £
Tl ML 99 35 o0 O - ) 25 1R 12 3 2 R v ik — 2
TR AT e L AR S e CAD B 0 LY
BrR MO S Bl . LV-PSL 3 .00 5 W AL FlE 73X 3 Fil
HZ X MW ZEAT PR Rl e e B8 S a R
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FALEE O WA B50HE ) B BRI 76 P9 I MW 32 it
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PSL fEUPFfl MW, ¥ f Z2 .0 = W48 T g L IF o0 & 1l
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