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ABSTRACT Objective: Comparative analysis of left ventricular architecture and systolic function in dilated cardiomyopathy (DCM)
and mitral insufficiency (MI) based on three-dimensional echocardiography. Methods: A total of 100 patients with left ventricular (LV)
dilation admitted to our hospital from January 2018 to July 2021 were collected, of which 57 cases were DCM and 43 cases were MI.
The size of LV was approximately similar in DCM group and MI group,respectively (43% 5) mm/m? and (42 5) mm/m* Another 50
health volunteer of the same period were selected as the control group. All patients underwent routine echocardiography and three-dimen-
sional echocardiography. Measurements including left ventricular size (LVID), left ventricular posterior wall thickness (PWT), left ven-
tricular end-diastolic diameter (LVEDD), left ventricular end-diastolic interval between thickness (IVS), left ventricular end-diastolic vol-
ume (LVEDV), end systolic volume (LVESV), relative wall thickness (RWT), LV mass index (LVMI), 3D left ventricular ejection frac-
tion (3D-LVEF), the three dimensional end-diastolic blood flow velocity (3D-EDV), two-dimensional or three-dimensional echocardiog-

raphy spherical index - SI (2D / 3D- SI). Results: LVEDD in DCM group and MI group was higher than that in control group, and the dif-
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ference was statistically significant (P<0.05). The incidence of heart function grade III/IV and heart failure was higher in DCM group than
in MI group, and the difference was statistically significant (P<0.05). LVEDD, LVEDD index, LVEDV, LVEDV index, 3D-EDV and
3D-EDV index in DCM group and MI group were higher than those in control group, with statistical significance (P<0.05). However,
there was no significant difference between DCM group and MI group (P>0.05). LV length, LV length index and LVMI in DCM group
and MI group were higher than those in control group, with statistical significance (P<0.05). MI group was higher than DCM group, and
the difference was statistically significant (P<0.05). LVESV, LVESV index, 2D-SI and 3D-SI in DCM group and MI group were higher
than those in control group, and the differences were statistically significant (P<0.05).DCM group was higher than MI group, and the dif-
ference was statistically significant (P<0.05). 3D-LVEF and RWT in DCM group were lower than those in control group and MI group,
the differences were statistically significant (P<0.05). ROC analysis showed that 3D-SI was superior to other variables in evaluating left
ventricular remodeling in patients with left ventricular enlargement. The area under the ROC curve of 3D-SI was 0.875, 95%CI was
0.816-0.920, and 3D-SI>0.62 had a high specificity(81.66%) and sensitivity(92.09%) for DCM and MI to distinguish left ventricular con-
figuration. The 3D-LVEF and 3D-SI in both DCM and MI patients were linearly negatively correlated (r=-0.719, P=0.000; r=-0.682, P=0.
000). The area under the ROC curve of heart failure detected by 3D-SI in both DCM and MI patients was greater than that of 3D-LVEF,
and the difference was statistically significant(P=0.000). Conclusion: Compared with MI, patients with DCM had more spherical left ven-
tricular geometry and poorer systolic function, although the LV was roughly the same size. Systolic function was significantly correlated

with 3D-SI, which better describes left ventricular remodeling and may be a strong indicator of heart failure in patients with LV dilata-

tion.
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Table 1 Comparative Analysis of clinical data of three groups

Clinical data Control group(n=50) DCM group(n=57) MI group(n=43) F/x? value P value
Age (years) 40.11% 6.50 37.05+ 6.50 39.1% 6.50 2.854 0.357
Gender (male/female) 19/31 32/25 21/22 3.529 0.171
LVEDD( mm/m?) 30+ 3 43+ 5* 42+ 5* 10.527 0.004
Human body surface area
() 1.59% 0.15 1.60% 0.14 1.61% 0.15 3.088 0.227
Heart rate( bpm) 70 5 83+ 10* 77+ 10*@ 11.622 0.007
Sinus rhythm[n(%)] 46(92.00) 21(36.84)* 16(37.21)* 40.799 0.000
QRS interval(ms) 85+ 7 110+ 15% 96+ 11*@ 29.674 0.000
Diabetes[n(%)] 7(14.00) 12(21.05) 9(20.93) 1.076 0.584
Hypertension[n(%)] 8(16.00) 21(36.84)* 14(32.56)* 6.105 0.047
Cardiac function
classification VIV [n(%)] 0 26(45.61) 12(27.91)@ 29.509 0.000
Heart failure[n(%)] 0 27(47.37) 11(25.58)® 31.597 0.000
MI severity
Light[n(%)] / 35(61.40) 0 41.572 0.000
Moderate[n(%)] / 19(33.34) 13(30.23) 2455 0.117
Severe[n(%)] / 3(5.26) 30(69.77) 46.125 0.000

Note: Compared with the control group, *P<<0.05; Compared with DCM group, ®P<<0.05.
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Table 2 Comparative analysis of echocardiographic results of three groups of patients

Indexes Control group(n=50) DCM group(n=57) MI group(n=43) F value P value
LVEDD(mm) 49+ 3 72+ 6* 66+ 5* 21.054 0.000
LVEDD index( mm/m?) 30+ 3 43+ 5* 42+ 5% 10.527 0.004
LV length(mm) 79+ 7 90+ 9* 97+ 10*@ 16.037 0.000
LV length index( mm/m?) 51 5 56t 6* 60+ 7*@ 15.558 0.000
LVEDV(mL) 92+ 12 230+ 34* 235+ 41* 42.085 0.000
LVEDV index(mL/m?) 56 9 150+ 22%* 159+ 22% 56.347 0.000
LVESV(mL) 33+ 6 164+ 31* 108+ 20*@ 61.085 0.000
LVESYV index(mL/m?) 21+ 4 93+ 14* 70+ 16*¢ 50.296 0.000
3D-LVEF(%) 63+ 8 34+ 5* 61t 7@ 17.085 0.000
LVMI(g/m?) 91+ 16 197+ 36* 228+ 41*@ 26.578 0.000
RWT 0.36% 0.04 0.25+ 0.04* 0.31% 0.05*@ 19.357 0.000
3D-EDV(mL) 75+ 11 225+ 32% 219+ 27* 66.028 0.000
3D-EDV index(mL/m?) 53+ 10 136+ 29* 133+ 25*% 41.085 0.000
2D-SI 0.55%+ 0.07 0.81+ 0.08* 0.75% 0.07*@ 29.947 0.000

3D-SI 0.33+ 0.05 0.67+ 0.06* 0.58% 0.05*@ 22.064 0.000

Note: Compared with the control group,*P<<0.05; Compared with DCM group, ®P<<0.05.
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Table 3 Diagnostic efficacy of echocardiographic parameters for DCM and MI

Indexes AUC(* 10° mm?¥s) 95%CI Optimal limit value Sensitivity Specificity
LVEDD index 0.659 0.543-0.738 >42 58.35 64.91
LV length index 0.711 0.642-0.807 <58 44.34 79.05
LVEDV index 0.610 0.538-0.719 <154 63.47 75.34
LVESV index 0.814 0.768-0.883 >84 90.96 68.28
3D-LVEF 0.667 0.583-0.739 <45 72.85 64.77
LVMI 0.637 0.549-0.725 <217 76.06 49.40
RWT 0.725 0.618-0.831 <0.28 66.97 72.96
RWT3D-EDV index 0.681 0.575-0.766 >221 80.44 61.83
2D-SI 0.803 0.724-0.881 >0.79 77.17 68.43
3D-SI 0.875 0.816-0.920 >0.62 92.09 81.66
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