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Three-dimensional speckle tracking imaging technology in the assessment of left ventricular re-

gional function and the diagnosis of coronary artery disease in patients with coronary artery stenosis

HUANG Hongyang, WU Bijun, CUI Nan, WANG Zhen
Department of Ultrasound, Guangdong Second Provincial General Hospital, Guangzhou 510317, China

Abstract: Objective To investigate the feasibility of the three-dimensional speckle tracking imaging (3D-STI) technology in the
assessment of left ventricular regional function of patients with varying degrees of coronary artery stenosis and its diagnostic
value for coronary heart disease. Methods A total of 108 patients suspected of coronary heart disease were selected. We preformed
three-dimensional (3D) echocardiography in the selected patients, and collected and stored the 3D volume dynamic images of
the heart which were analyzed with 3D-STI technology offline. The corresponding global long axis systolic peak strain (GLS),
global radial axis systolic peak strain (GRS), global circumferential axis systolic peak strain (GCS), global area axis systolic peak
strain (GAS), global area axis systolic peak strain rate (GAS rate) and 3D-Strain were measured. According to the coronary
angiography results, all patients were divided into 4 groups, including normal coronary artery, mild coronary stenosis, moderate
coronary stenosis and severe coronary stenosis. The sensitivity and specificity of 3D-STI parameters in the diagnosis of coronary
heart disease were analyzed. Results Based on the coronary angiography examination, normal coronary artery was confirmed
in 23 cases, mild coronary stenosis in 27 cases, moderate coronary stenosis in 31 cases and severe coronary stenosis in 27 cases.
Compared with the other three groups, severe coronary stenosis group showed significantly higher left ventricular end-diastolic
diameter [(52.3+6.2) mm], and obviously lower left ventricular ejection fraction and left ventricular ejection fraction measured
by 3D echocardiography [(54.6+8.8)% and (43.8+8.6)%, respectively; P<0.05]. And the left ventricular mass of severe coronary
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stenosis group was (183.7+15.2) g, significantly higher than that in normal coronary artery group and mild coronary stenosis group.

The 3D-STI parameters in severe coronary stenosis group were significantly lower than those in the other three groups (£<0.05).

GLS, GRS, GCS, GAS and 3D-Strain in moderate coronary stenosis group were lower than those in normal coronary artery group

and mild coronary stenosis group (P<0.05). The area under the curve (AUC) of parameters to diagnose the moderate and severe

coronary stenosis was 0.698-0.972, and the AUC values of GAS and GLS were the largest, with a higher sensitivity and specificity

than other parameters. Conclusion 3D-STI technology provides an accurate, convenient and non-invasive method for the diagnosis

of the moderate-severe coronary artery stenosis and the evaluation of left ventricular regional function of patients with coronary

artery stenosis.
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Fig.1 Global systolic peak strain image in patients without coronary artery disease using three—dimensional spot

tracking imaging (3D—STI) technology
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Tab.1 Results of coronary angiography examination (case)

Group n Left anterior descending branch  Left circumflex artery ~ Right coronary artery
Mild coronary stenosis 27 24 19 15
Moderate coronary stenosis 31 28 25 20
Severe coronary stenosis 27 25 18 16
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Tab.2 Comparison of clinical data and ultrasonic detection results in each group (Mean+SD)

Gender Age
Group n LVEDD/mm  LAD/mm IVST/mm  LVEF/% 3D-LVEF/% LVl g
(male/female)  (years)
Normal coronary
23 18/5 65.7+8.4 45.8+1.7 32.8+1.3 9.5+0.4  64.3+5.6 64.5+£5.6 125.6+7.9
artery
Mild coronary
) 27 19/8 63.6+7.3 46.5+4.3 33.1+1.5 10.2+0.7 66.1+7.1 66.2+7.1 134.6+8.5
stenosis
Moderate . . . .
) 31 18/13 62.6+7.2 49.4+2.8" 333+1.6  9.8+0.6  59.5£7.7" 52.3£7.4" 176.8+14.3"
coronary stenosis
Severe coronary ) ) ) )
27 14/13 64.0+£6.4 52.3+6.2"* 33514  9.7£0.5 54.6+8.87" 43.8+8.6™" 183.7+15.2"

stenosis

Compared with normal coronary artery group, *P<0.05; compared with mild coronary stenosis group, “P<0.05; compared with the moderate coronary stenosis

group, “P <0.05. LVEDD: Left ventricular end-diastolic diameter; LAD: Left atrial diameter; IVST: Interventricular septum thickness; LVEF: Left ventricular

ejection fraction; 3D-LVEF: Left ventricular ejection fraction measured by three-dimensional echocardiography; LV,..: Left ventricular mass
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Tab.3 Comparison of 3D-STI parameters in each group

Group n GLS GRS GCS GAS GAS rate 3D-Strain
Normal coronary artery 23 -25.6+6.8 45.949.8 -29.8+2.1 -43.1+17.6 -2.1+0.9 45.1+4.1
Mild coronary stenosis 27 -23.3+6.2 45.1£7.9 -27.243.2 -41.2+12.6 -1.9+0.8 42.8+4.8
Moderate coronary stenosis 31 -14.2£2.9” 28.8+6.1" -22.844.8" -35.1£7.8" -1.7+0.7 30.2+6.8"
Severe coronary stenosis 27 -10.9£2.6 20.9+5.874 -19.1+6.5"* -27.9+7.27% -1.3+0.3"%4 22.845.7

Compared with normal coronary artery group, *P<0.05; compared with mild coronary stenosis group, “P<0.05; compared with the moderate coronary stenosis

group, “P <0.05. GLS: Global long axis systolic peak strain; GRS: Global radial axis systolic peak strain; GCS: global circumferential axis systolic peak

strain; GAS: Global area axis systolic peak strain; GAS rate: Global area axis systolic peak strain rate
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Tab.4 Prediction of myocardial ischemia in coronary heart disease patients with different degrees of stenosis by 3D—STI parameters

Severe coronary stenosis

Moderate coronary stenosis

Detection index

AUC  Cut-off point  Sensitivity/%  Specificity/% AUC Cut-off point ~ Sensitivity/%  Specificity/%
GLS 0.956 -16.3 97.3 89.2 0.874 -20.8 88.3 79.8
GRS 0.928 27.4 81.1 86.9 0.778 33.8 80.1 75.8
GCS 0.853 -25.4 81.2 78.2 0.769 -29.8 81.9 62.9
GAS 0.972 -28.9 91.8 89.1 0.932 -39.8 91.6 69.8
3D-Strain 0.871 32.1 723 79.5 0.698 36.9 65.7 54.8

AUC: Area under curve
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