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Abstract

Objective: To obtain the left ventricular global area strain parameters before and after percutaneous coronary
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Keywords

intervention (PCI) in patients with coronary artery disease (CAD) using three-dimensional speckle tracking
imaging (3D-STI), and to investigate the clinical application value of global area strain parameters in predicting
cardiac function improvement after PCI. Methods: Forty-two patients with CAD who underwent PCI were
enrolled. The following parameters were obtained by routine three-dimensional echocardiography and 3D-STI
before and 6 months after surgery: End-diastolic volume (EDV), left ventricular end-systolic volume (ESV),
left ventricular ejection fraction (LVEF), left ventricular global strain (GAS), and changes in LVEF before and
after PCI (ALVEF). According to the LVEF improvement rate >5% after PCI, the patients were divided into
an improved group and an unimproved group. The differences between the two groups were compared and the
correlation between area strain parameters and cardiac function improvement was discussed. Results: There
were no statistically significant differences in EDV, LVEF, ESV, LVEF, troponin T level and GAS before and after
PCI (P>0.05). Compared with the unimproved group, LVEF [(54.9£4.9)% vs (44.3£5.7)%, P<0.001] and GAS
[(-31.945.8)% vs (—26.0+5.9)%, P=0.003] were significantly higher in the improvep group, but troponin content
[(1.9£2.0) pg/L vs (4.0£3.4) ug/L] and ESV [(50.6£6.7) mL vs (63.2£10.9) mL] were decreased. GAS before
PCI (preoperative GAS) was positively correlated with ALVEF in CAD patients (r=0.58, P<0.001). Preoperative
GAS (28.9%) had a sensitivity of 86.7% and a specificity of 88.9% for predicting the improvement of cardiac
function (LVEF improvement rate >5%) in CAD patients after PCI. Multiple linear regression curves showed that
GAS (p=-0.73, P<0.001) could be used as a predictor of cardiac function improvement. Conclusion: The area
strain parameters based on 3D-STT were correlated with cardiac function improvement in CAD patients after PCL
It can be used to predict the efficacy of postoperative PCI in patients with coronary heart disease.

three-dimensional speckle tracking; global area strain; left ventricular eject fraction; percutaneous coronary
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Figure 1 An image of left ventricular myocardial area automatic tracking in one subject using 3D-STE
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Figure 2 Analysis of segmental and global area strains in one patient using 3D-STE
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Table 1 Baseline characteristics of the patients
iR/ % 57.6 9.1
B /2) /[1(%)] 24 (57.1)/18 (42.9)
BMI/(kg-m ) 26.1+3.3
CADZ I/ [11(%)] 17 (40.5)
BEIRIE /[ (%)] 12 (28.6)
TR / [451](%) ] 11 (26.2)
WA 2/ [461) (%) ) 13 (31.0)
g /[ 51(%)] 15 (35.7)
RISEWK 3/ [11(%)]

ZE MR 14 (33.3)

/e IRl E =2 13 (30.9)

bk 6(14.2)

2 3R 9(21.4)
WIESEE &/ (ug- L) 4742
EDV/mL 113.9 + 14.5
ESV/mL 62.1+10.0
LVEF/% 45.5+4.9
GAS/% -27.6%5.0
FKo A EEMST
Table 2 Repeatability test

WL AR W Z 1]

EDV 0.88 0.75
ESV 0.92 0.87
LVEF 0.70 0.72
GAS 0.81 0.89
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Table 3 Echocardiographic parameters in CAD patients before and after PCI

ZH 531 EDV/mL ESV/mL LVEE/% GAS/%
PCIARHI 113.85 + 14.51 62.13 + 10.05 45.46 + 4.89 -27.64 +5.01
PCIARJG 113.77 + 13.27 58.70 + 11.33 48.10 + 7.48 -28.10 + 6.50
P 0.98 0.15 0.06 0.72

R4PCIRFRE LN EASRAYNEARSHLLE

Table 4 Clinical and echocardiographic characteristics of patients with versus without left ventricular ejection fraction

improvement after PCI

T ) e P/ [ (96)] BMI (kgm®) CADZ %S/ Bk, R/
B [611(%)] (] (%)] [#1(%)]
RUE | 15 58.4+8.5 7 (46.7) 8(53.3) 26.0+3.3 6 (40.0) 4(26.7) 3(20.0)
REEH 27 57.2+9.6 17 (62.9) 10 (37.0) 26.1+3.4 11 (40.7) 8(29.6) 8(29.6)
p 0.68 035 0.90 0.96 0.83 0.50
] Wedse /e ILAg/ /ME%&%HMHZ/ [Tﬁﬂ (%)] WSS 4 o gl)
(4] (%)] [(BI(%)]  Zemikesz Al i fik ES T
e 4(26.7) 5(33.3) 6(40.0%)  4(26.7%) 2 (13.3%) 3 (20.0%) 1.9+2.0
RE4  9(33.3) 10 (37.0) 8(29.6%)  9(33.3%) 4 (14.8%) 6 (22.2%) 4.0 +3.4
P 0.65 0.81 0.50 0.65 0.89 0.87 0.02
- EDV/mL ESV/mL LVEF/% GAS/%
PCIRE]  PCIRG PCIRE]  PCIRG PCIARH PCIR & PCIRE]  PCIRG
MEAl 1148= 141 1149%13.5  620+92  506+67  459+4.8 549+ 4.9 -325+40 -319+58
KA 1133150 1131133  622+107 632+109 45249 443+57 -250+32 -260%59
P 0.74 0.67 0.94 <0.001 0.62 <0.001 <0.001 0.003
2.5 PCI RHI GAS 5 ALVEF Z [EAX M Lof -
CAD# # PCIARATGAS 5 ALVER 2 i 5 1F AH os} /
(r=0.58, P<0.001). FIPCIRHTGASTICADHE#H 06 %
PCIARJ5 0 M RE M 3% (LVEFHE 55 % = 5% ) (RO C i ol yd
S FHRU50.93, BUATTGAS=-28.9% it {E HHF e
SRR J86.7% , 4 515 588.9% (1413) . T
0 0z 04 08 08 10
1=k

2.6 ZEMIIMEER

Pk mNH Ak S s . PCIRATGAS(B=-0.732,
P<0.001) A /A CAD #.#% PCIAR 5 0> T fiE Bt 3 Y 51
U ENEI)

B3 PCIRBIGASTAMCAD B EPCIR GO INBE EHIROC
2%
Figure 3 ROC curves of preoperative GAS for predicting the

improvement of cardiac function in CAD patients after PCI
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Table S Univariate and multivariate linear regression analyses for change in left ventricular ejection fraction at 6-month follow-up

—JugkEm 5 Z ek mlH

72

B P B p
AR -0.009 0.933
PERI 2.837 0.147
BMI 0.135 0.653
CADZJ 0.550 0.783
PR 1.557 0.472
o I 1.281 0.566
WS AR S 0.589 0.781
fEli0 5 0.527 0.797
IR S| -0.289 0.222 -0.329 0.139
GAS -0.722 <0.001 -0.732 <0.001
3 iTig S5 K AT AEF BORAS T IR &4 5 . Oharag:!
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