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Postnatal Change of Left Ventricular Contractility and Volume in Healthy
Term Infants with Ductus Arteriosus
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Se Woo Jung, MD', Jung Kyu Kim, MD' and Jung Hyeon Lee’

'Department of Pediatrics and *Echocardiographer, Inha General Hospital, Sungnam, Korea

ABSTRACT

Background[] The purpose of this study was to determine in term newborn infants the effects of ductus arteriosus
on ventricular performance and its determinants[] preload, afterload and contractility. Method[] Sixteen term
neonates were considered suitable for our study. Gestational age and body weight ranged 38 —42 weeks (mean
39.4 weeks), 2.89—4.04 (mean 3.4 kg). Heart rate, ductus arteriosus (PDA)size , left ventricular end diastolic
volume (LVEDV), left ventricular end systolic volume (LVESV), Ejection fraction (EF), mean normalized
systolic ejection rate (nNSER), systolic and diastolic pressure, total vascular resistance, left ventricular stroke
volume (SV), LA/aorta ratio were measured noninvasively in 16 healthy term infants at 5 predefined time
intervals from 2 hours 120 hours. LV volume was calculated by the biplanar Simpson’s rule, and the ductus
arteriosus size with left to right shunting was measured by two dimensional and Doppler echocardiography.
Results[] At 2 hours, the ductus arteriosus was at its maximal size, and the LV end-diastolic volume was
higher than at the subsequent hours after birth. A good association between PDA size and LVEDV was found.
Conclusion[] These result suggest that alteration in the LVEDV soon after birth depend on changes in ductal
flow, which in turn in affected by ductal size. (Korean Circulation J 2000530 (11):1423-1429)
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Table 1. Echocardiographic data and ductus arteriosus size

Time after birth (hours) 2 Hr 12 Hr 24 Hr 48 Hr 120 Hr

Heart rate (bps) 12494+ 838 12331+ 11.76 12238+ 10.65 12225+ 11.02 122.63+ 10.68
PDA size 3.44+ 0.71 2.06+ 0.63 0.81+ 0.78 Closed Closed
LVEDV (ml) 4.4 + 0.74 4,09+ 0.80 426+ 0.90 4,06+ 0.81 4.22+ 0.77
LVESV (ml) 1.51+ 0.32 1.51+ 0.36 1.53x 0.34 1.53+ 0.31 1.56x 0.33
Ejection fraction 0.66+ 0.03 0.63+ 0.05 0.64+ 0.04 0.62+ 0.04 0.63+ 0.04
MNSER (volume/sec) 0.95+ 0.06 0.94+ 0.07 0.99+ 0.07 0.93+ 0.06 0.96+ 0.09
Systolic blood pressure 68 £ 12.43 64.14+ 10.14 70.69+ 8.21 7433+ 11.17 81.23+ 8.85
Diastolic blood pressure  40.57+ 9.74 40.5 + 9.10 4479+ 9.02 49.08+ 9.55 54.62+ 10.34
Total vascular resistance 0.14+ 0.02 0.16x 0.04 0.17x 0.05 0.20+ 0.05 0.20+ 0.04
LV stroke volume (ml) 2.86x 0.63 2.60+ 0.54 2.73x 0.62 2.50+ 0.52 2.60x 0.45
LA/Ao ratio 1.57+ 0.21 1.51+ 0.19 1.42+ 0.15 1.39+ 0.16 1.35¢ 0.15

Data are expressed as the meant 1 standard deviation PDAD patent ductus arteriosus
end diastolic volume, LVESVO left ventricular end systolic volume, mNSERO mean normalized systolic ejection rate,

LA/Ao ratiol left atrium/Aorta ratio

, LVEDVO left ventricular
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Fig. 3. Relation between left ventricular end-diastolic
volume (LVEDV) and Ductus arteriosus (DA) size with
the regression line.
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