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Evaluation of left ventricular regional myocardial function in patients with NSTE —ACS by three —
dimensional speckle tracking technology
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Abstract Objective: To investigate the clinical value of three—dimensional speckle tracking technology (3D—STI) in evaluating left ven—
tricular regional myocardial function in patients with non—-ST—segment elevation acute coronary syndrome (NSTE-ACS). Methods: One
hundred and three patients with NSTE—-ACS were enrolled in the study. 3D—STI and coronary angiography (CAG) were performed. The
longitudinal strain (LS), circumferential strain (CS) and radial strain (RS) of the left ventricle were obtained by 3D-STI. According to the
location and extent of coronary stenosis, the myocardial segment was divided into ischemic segment group and non—ischemic segment
group, and the strains of the two groups were compared. Results: Compared with the non—ischemic segment group, the LS in the ischemic
segment group decreased in all segments of the left ventricle (P<0.05). The CS in the basal segment and the middle segment of the left
anterior descending artery blood—supply area, the left circumflex artery blood—supply area and the right coronary artery blood —supply
area was decreased(P<0.05). There was no significant difference in RS between the ischemic segment group and the non—ischemic seg
ment in all segments of the left ventricle (P>0.05). ROC curve analysis showed that the area under the LS curve was the largest. Con—
clusion: 3D-STI can quantitatively evaluate left ventricular regional myocardial function. LS may be used to identify ischemic myocardi—
um and has high clinical value.

Key words three—dimensional speckle tracking technology;non-ST—segment elevation acute coronary syndrome;strain

A ST Bedhm M 2 vk ek sh bk 2 S fiE (NSTE-
ACS) AGAE ST Bedh i A 2t U I AE (NSTEMI )
AR EMELZE(UAP) g, oS B EAER

AW & &, 3D-STI iz i A=, 3D-STI 1] LR AE =4
RO s SR MR, AT =2 8] K 7w O i
2y, 38 3 PR O LR B 5 (S S kB B O s

PETDIR B IR ER A HE (ACS) ABE () 75% 2 A, 8 )
F ST Brdfm Al Ak sh k& B AEY, #ps .o shEl
H A6 R s AP 2 e i, B
fai i JCR) A AR AT RS, B A R R

HETIE XEWHIETIWESARXE(15KG127)

{E& B BhEEL(1993-), & MALTESE, MR A [ DI R B
X E3& ,E-mail:yujieliu2011 @ 126.com; 3k ,E-mail:zy89769402 @
126.com,

S, FFHARR BT LR A2 s B
B PR 22 2 S BE ()32 8 S T Be , A SC R/
1 AR F F 3D-STI ¥4/ NSTE-ACS B35 14 JRiiicy
WLEIIEE R IO UL ARSI R A (L B 07 FH i 5 o

1 #EMSHE

1.1 AP % WEEE 2017 4E 7 H-2018 4 4 A%
KHETT AL BE a2 NSTE-ACS [ 103 ] &
YENBFFEXS G o AZERRIE: (1)4FEHE 18~80 % Z [H],



352 FHEHKRESK

525 &

FRE AR B 22 250 B 22 4 23 2016 AFEA R
ST Beifi m M 2ot el IR DK B AR 12 W AR Y7 45 RS
(2016); (2)CAG /R Mk /BN AT A, HIEhk
FEIH =1 SUMEPZEFRERT 70% . HEBRPRE -
(D FRIEYEC NUBEBE , 56 ik S 448 AR B8 56 k45 P
FARL R ; ()M os 22 TR, =
ST A P AGE B Ny AR (3) BT
LI <O AR ARG 02 10 g oty )™ o I D) g B
135 (4) St Mg SO s 5 3 - B LA
A SRR R . I RIS A St R
ARG FNNE A BRI, B KRS 5 R AT
P B s R E

1.2 AR &

1.2.1 3D-STI &  ABefa1T 3D-STI #idr, KM
GE A FAF=HY VIVID E9 M 2 WY, Bl s A7 4V 5
(R 1.7~4.0 MHz) . SBREZEMIEM , 7 3 S 00
SRS LR WEHAP P, N T 4V = 2R IER
Sk, T AR RAEZE O E = L RS R
BB L B AR TEEGIEE N, R 4~6 40
ol A HEE UG RS A B0 = 25N,
FIFHTENL LVQ $ =4k 7 UG A shil k4
AV EG, A IEI &AL B DR A=
BB, RIS [ V)1 5 R 50 A 80720 ] 22 2 0
PR B, WA T Bl R A2 RE Sk
538 16 D5 B RIS A% 16 157 BL LS RS
K CS M (1), A& BIN AR

E1 =4#HSEERGR 16 TRMNEAE
Fig 1 Three—dimensional speckle tracking imaging and 16—segment

longitudinal strain
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Tab 1 Comparison of LS of the left ventricle segments between the
ischemic segment group and the non —ischemic segment

27255 (P>0.05) . TP E BUSE R 80% , F-#A
BT BR AR A0 B KRR S A DML A, , 1 Ry 0 0 e
U WU AR N AR TR, I 45 2 LR B o 5

(%£5).

F2 BMTERASIEROTERALZEESTRAEME CS LLE(%)
Tab 2 Comparison of CS of left ventricle segments between ischemic
segment group and non—ischemic segment group (%)

group (%)
FEETE Tkt B 2i AR5 Be2H
LAD BA -15.29+3.27(N=77)*  -17.93+2.32(N=26)
BAS -14.21+2.94(N=77)*  -17.03+2.69(N=26)
MA -17.16+2.72(N=77)*  -19.16+1.08(N=26)
MAS -17.73+2.30(N=77)*  -19.88+1.21(N=26)
ApA -18.67£1.98(N=77)"  -20.31+2.60(N=26)
ApS -18.80+1.93(N=77)*  -20.65+1.74(N=26)
LCX BL -15.28+2.26(N=43)*  -17.21+2.12(N=60)
BP -15.89+2.21(N=43)*  -17.87+2.03(N=60)
ML -16.30+1.68(N=43)*  -17.57+3.03(N=60)
MP -16.19£1.78(N=43)*  -17.74+1.90(N=60)
ApL. —17.19£2.04(N=43)*  -18.16+1.24(N=60)
RCA BI -14.992.27(N=33)*  -16.35+2.14(N=70)
BIS -14.67£1.56(N=33)*  -17.32x1.62(N=70)
MI -16.45£1.80(N=33)*  -17.58+1.76(N=70)
MIS -16.26+2.05(N=33)"  -17.08+1.84(N=70)
Apl -17.44+1.80(N=33)"  -18.56+1.81(N=70)

Rl a7 B2 B 5 B2l
LAD BA -15.44+2.49 (N=77)*  -17.99+2.80 (N=26)
BAS -16.66+2.05 (N=77)*  -18.70+2.33 (N=26)
MA —18.11£1.69 (N=77)*  -19.73+1.82 (N=26)
MAS -17.76+2.25 (N=77)"  -19.25+2.20 (N=26)
ApA -19.65£3.01 (N=77)"  -20.35x1.42 (N=26)
ApS -19.31x1.81 (N=77)  -19.26+1.99 (N=26)
LCX BL -16.57x1.76 (N=43)*  -17.60=1.91 (N=60)
BP -16.50+2.41 (N=43)* -18.30=1.81 (N=60)
ML -16.78+1.79 (N=43)"  —17.68+2.01 (N=60)
MP -16.98+2.15 (N=43)*  -18.15+2.35 (N=60)
ApL -19.76£1.86 (N=43)"  -20.62£1.54 (N=60)
RCA BI -16.61+1.83 (N=33)"  -17.55+1.96 (N=70)
BIS -16.76+1.64 (N=33)"  —-17.72+2.00 (N=70)
MI -16.82+2.01 (N=33)"  -17.66£1.57 (N=70)
MIS -16.57+2.41 (N=33)"  -17.66+1.81 (N=70)
Apl -19.80+1.75 (N=33)"  -20.69=1.47 (N=70)

a ARSI B AR L , P<0.01 3 b S5 ESe i 5 By AR 1L , P<0.05

F3 BROTRASIEROTRALZEETREZERME RS LER(%)
Tab 3 Comparison of RS of the left ventricle segments between the
ischemic segment group and the non—ischemic segment group

a AR BEALA EL , P<0.01 ;b S5 ARSI BE AR HE P<0.05

2.4 ROC w5 2 # 2 3D-STI %~ Wj & do & PUEL R 35
A& W HHROC e PEA 451 BE LS. CS RS #8451

WA, TR (K 4), IS TEAE LT B2
Wk ifn O WL HAT G it 8 L (P<0.05),CS 1 BA
BAS.BL.BP ML.MP.ApL.BI.BIS.MIS . Apl 11 >
WS Beiz sk i NLEAT Gei 22 L (P<0.05),
4 LS.CS 7 Lk 11 A1 By AUC #E17Heg, &3
7E BIS }z ML X P45 Bt LS &% €S HA W =g b
B AE(P<0.05), 431 Bt 1S.CS & 1Y AUC K51t

(%)
B Gl B Ay B2l
LAD BA 37.69+4.29(N=77) 38.07+3.87(N=47)
BAS 38.10+3.51(N=77) 38.50+2.98(N=47)
MA 34.15+3.07(N=77) 35.05+2.70(N=14)
MAS 34.75+2.94(N=77) 36.09+2.04(N=14)
ApA 32.51£3.11(N=77) 32.45+3.61(N=12)
ApS 32.77+2.89(N=77) 33.93+2.64(N=12)
LCX BL 36.57+3.20(N=43) 37.43+2.82(N=60)
BP 36.74+3.02(N=43) 36.98+2.76(N=60)
ML 36.70+3.61(N=43) 37.44+2.81(N=60)
MP 36.81+3.00(N=43) 37.57+3.04(N=60)
ApL 34.62+3.00(N=43) 34.21+2.22(N=60)
RCA BI 34.68+2.63(N=33) 34.20£2.20(N=70)
BIS 35.23+2.04(N=33) 35.00+2.59(N=70)
MI 33.36+2.42(N=33) 33.96+2.34(N=70)
MIS 34.34+3.03(N=33) 35.10+2.78(N=70)
Apl 32.82+3.31(N=33) 33.15+2.36(N=70)
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Tab 4 Area under the ROC curve for strain diagnosis of ischemic

myocardium
e ZNATHES FIERIZE RN
LS CS RS
LAD BA 0.732  0.000 0.737 0.000 0.490 0.863
BAS 0.745 0.000  0.733  0.000 0.478  0.702
MA 0.770  0.000 0.500 0.996 0.401 0.237

MAS 0.794  0.000 0.667 0.080 0350 0.072
ApA 0.691  0.032 0.602 0.254 0.498 0.979
ApS 0.700  0.025 0497 0971 0371 0.149

LCX BL 0.735  0.000 0.658 0.007 0423 0.188
BP 0.740  0.000 0.725 0.000 0479 0.713
ML 0.768* 0.000 0.620 0.041 0461 0.505
MP 0.724  0.000  0.629  0.027 0.447  0.367
ApL 0.646  0.031 0.639 0.040 0560 0.378
RCA BI 0.656  0.015 0.641 0.028 0540 0.529
BIS 0.876" 0.000 0.630 0.043 0534  0.601
MI 0.655 0.007 0.604 0.069 0.459 0.470

MIS 0.625 0.029 0.637 0017 0425 0.187
Apl 0.675 0.003 0646 0014 0469  0.604

Rl OIS 1S 5 S M, P<0.05

x5 HMENEERBRESRE

Tab 5 Selection of cutoff values, sensitivity and pecificity

FiEx IS WURUE HESRE S WUBUE RRSE
LAD BA -18.35 0.800 0.510 -17.70 0.800 0.467
BAS -17.50 0.800 0.420 -18.51 0.800 0.490
MA -19.14  0.800 0.437 / / /
MAS -19.60 0.800 0.570 / / /
ApA -20.28 0.800 0.500 / / /
ApS -19.78  0.800 0.500 / / /
LCX BL -17.50 0.800 0.480 -18.18 0.800 0.430
BP -18.07 0.800 0.516 -18.60 0.800 0.452
ML -17.68 0.800 0.560 -18.42 0.800 0.341
MP -17.59 0.800 0.512 -18.75 0.800 0.390
ApL -19.05 0.800 0.208 -21.43 0.800 0.290
RCA BI -17.80  0.800 0.253 -17.82 0.800 0.480
BIS -15.78 0.800 0.827 -18.17 0.800 0413
MI -17.63  0.800 0.453 / / /
MIS -17.92  0.800 0.358 -18.43 0.800 0.358
Apl -18.96  0.800 0432 -21.42 0.800 0.351
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