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Application of myocardial strain and elastic modulus three-dimensional imaging technique in

patients with valvular heart disease

WANG Jinhong, GUO Daoning, WEI Yunfeng
Mianyang Central Hospital, Mianyang 621000, China

Abstract: Objective To investigate the diagnostic value of three-dimensional imaging techniques in patients with valvular heart
disease. Methods A total of 98 patients with suspected valvular heart disease who were admitted to Mianyang Central Hospital
from April 2016 to September 2017 were randomly divided into study group and control group, with 49 patients in each group.
Two-dimensional ultrasonic imaging technology was adopted in control group, and three-dimensional ultrasonic imaging
technology in study group. The imaging results were than compared with the pathological results of the two groups of patients.
The left ventricular global strain parameters (GLS, GCS, GRS, GLSendo, GLSepi, Gesendo, GCSepi), related indexes on
cardiogram (LVDd, LAD, and LVEF), and the ultrasonic features were analyzed and compared between the two groups. Results
The imaging results of all patients in study group and 48 patients in control group were consistent with their pathological findings.
The left ventricular global strain parameters (GLS, GCS, GRS, GLSendo, GLSepi, GCSendo, GCSepi) in study group were lower
than those in control group, with statistical differences (P<0.05). Moreover, LVDd and LAD were higher and LVEF was lower
in study group than in control group (P<0.05). The image manifestations of the patients in study group included the thickening,
contracture, and calcification of the valve joint, narrow valve areas, and rough valve surface. The valves were unable to close
properly. The location and degree of lesions could be observed at multiple angles. In control group, thickening, contracture, and
calcification were observed at the valve joint, and the lesion boundary was blurred. Conclusion Three-dimensional imaging
technology can stereoscopically display the location and degree of valve lesions, providing more valuable information for clinical
research and guidance for valve surgery.
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Tab.1 Comparison of left ventricular global strain parameters between two groups (Mean+SD)

Group n GLS GCS GRS

GLSendo GLSepi GCSendo GCSepi

Study 49 -16.53+2.42  -17.1842.27  25.45+4.21

Control 49 -18.32+£2.90  -18.53+2.46  27.23+4.47

t value 331737 2.823 16 2.029 17

P value 0.001 28 0.005 78 0.045 21

-19.48+530  -14.53£3.33  -25.79+3.78  -13.42+2.93
-22.28+521  -16.62+3.64  -27.39+3.26  -15.35+£2.79
2.63725 2.965 497 224377 3.33921

0.009 75 0.003 81 0.027 15 0.001 20

2.3 D EHEHEEIEIRILE

WFFE 4 30 3B LVDd  LAD #H K48 h5 5 TXF
WE4H , LVEF 16 ARC TR i , 2R A Gt
S(P<0.05, %2).

*R2 MABRE LRNEEXRIERRLER (x25)

Tab.2 Comparison of related indexes on cardiogram between

two groups (Mean+SD)
Group n LVDd/mm LAD/mm LVEF/%
Study 49  54.6248.32  49.83+£7.98  57.53+7.69
Control 49  49.38+8.51  45.77£7.62  62.71£7.25
t value 3.081 999 2.575 721 3.430 867
P value 0.002 68 0.011 53 0.000 89

LVDd: Left ventricular end diastolic diameter; LAD: Left atrial

diameter; LVEF: Left ventricular ejection fraction

a: Two—dimensional image from control group
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b: Three—dimensional image from study group
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Fig.1 Comparison of ultrasound characteristics between two groups
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