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Abstract: [Objective] Heart Model (HM) is a new method of 3D automatic left ventricular quantitative technique.
This experiment is designed to test the feasibility and reproducibility of HM in evaluating left ventricular volume and ejec-
tion fraction of patients with pacemaker. [ Methods] Echocardiography was performed in 50 patients with pacemaker. All
of the two—dimensional and three—dimensional images were collected. Biplane Simpson method , HM method and tradition-
al 3D-manual method were used to measure left ventricular end—diastolic volume (LVEDV ), left ventricular end-systolic
volume (LVESV) and left ventricular ejection fraction (LVEF) , respectively. The measurement results and post—process-
ing time of the three methods were compared. At the same time, the repeatability of HM method within and between
groups was evaluated. [Results] The differences among Simpson, HM and 3D-manual in the measures of LVEDV and
LVEF were statistically significant (P<0.05). LVEDV and LVESV measured by HM were larger than those measured by
3D-manual (P<0.05), while LVEF had no statistical significance (P>0.05). HM and 3D-manual measurements had a
very high correlation and consistency. Compared with Simpson and 3D-manual, HM method had the least post—processing

time, and the repeatability was good within and between groups. [ Conclusion] HM method for automatic evaluation of left
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ventricular volume and ejection fraction is rapid, feasible and highly reproducible.

Key Words: three—dimensional echocardiography ; volumetric technique; left ventricular volume ; ejection fraction;

cardiac pacemaker
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Fig.1 Results displayed with heart model technology
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Table 1 Baseline date of patients
[ median(IQR) or n(%) |

Items Properties
Agelyears 66.5(56.75~76.0)
BMI/(kg/m*) 22.07(19.96~23.92)
Male 27(54)
CHD 14(28)
Hypertension 20(40)

DM 8(16)
COPD 2(4)

AF 5(10)
Type of pacemaker

Single chamber pacemaker 12(24)

Dual chamber pacemaker 30(60)
Three chamber pacemaker 8(16)

BMI: body mass index; CHD: coronary heart disease; DM: dia-
betes mellitus; COPD: chronic obstructive pulmonary disease; AF:

atrial fibrillation
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Table 2 The results of HM, Simpson and 3D-manual median (IQR)
LVEDV/mL LVESV/mL LVEF/%
HM (7=50) 97(77.75~122)" 43(29~71.1)" 59(35~62.925)

74.2(58.8~101.15)"
84.8(71.35~102.625)

Simpson (n=50)
3D-manual (n=50)

34.65(25.025~56.525) 49(29.75~58)"
33.7(27.3~58.325) 55.6(42.325~62.05)

H values 13.903
P values <0.05

1.705 6.141
0.426 <0.05

1) : compared with 3D—manual group, P<0.05.
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