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ABSTRACT

Background and Objectives : During the transitional period from fetal to neonatal life, there are dramatic changes
in the newborn circulation. Among these changes, the left ventricular diastolic function can be easily assessed by
Doppler measurement of the mitral inflow. However, there are many physiologic and hemodynamic factors res-
ponsible for the mitral inflow. This study was designed to evaluate several parameters that represent the left ven-
tricular function during the transitional circulation period. Subjects and Methods : Eighteen normal full-term
infants were studied by serial two-dimensional, Doppler and color flow echocardiography within 24 hours before
and after birth, between 2 days and 6 days after birth and between 7 days and 30 days after birth). Results : One
day after birth, the mitral valve (MV) E velocity and E/A increased (37.9 £ 7.5 vs. 60.3 9.0 and 0.8 =0.1 vs.
1.1£0.1, p<0.01, respectively), but the MV A velocity, the velocity of propagation (Vp), the LV isovolumic rela-
xation time (IVRT), the corrected IVRT and the tissue Doppler ventricular septum e’ and s’ did not change.
Although Vp/E and a’ decreased (1.240.3 vs. 0.7%0.2 and 8.2 £ 1.8 vs. 6.5+ 1.7, p<0.05, respectively), the E/¢’
and the systolic and diastolic pulmonary venous flow velocities increased after birth (6.3+1.9 vs. 11.6£2.9, and
26.116.7 vs. 64.519.6, and 20.9 1t 4.1 vs. 63.5+17.2, p<0.05, respectively). Conclusion : Increased preload
plays a key role for the increased MV E/A ratio after birth. Other unknown factors (and possibly including peri-
cardial restriction) may be also responsible for left ventricular diastolic function. (Korean Circulation J 2006;
36:652—660)
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Fig. 1. Echocardiographic assessment of left ventricular diastolic function. A: mitral inflow E and A velocity, B: velocity of propagation of mitral valve,
C: isovolumic relaxation time, D: pulmonary vein flow, E: tissue doppler of ventricular septum.

Table 1. The results of serial echocardiographic assessment of left ventricular diastolic function

Fetus D1 p* D2-D6 D>7 p'
MV E velocity (cm/s) 37.9+75 60.3 9.0 0.007 56.6 +13.2 61.4 +8.0 NS
MV A velocity (cm/s) 50.0 +8.7 54.6 9.6 NS 46.7%+10.7 51.8+8.3 NS
E/A ratio 0.8+0.1 1.1%0.1 0.005 1.2+02 1.2+0.1 NS
Vp 45.5+8.5 46.8 +9.1 NS 470+89 50.0 6.8 NS
Vp/E 12403 0.7+0.2 0.012 0.9+0.3 0.8+0.2 NS
IVRT (ms) 48.2%63 444 +68 NS 43.3%6.1 450+75 NS
IVRT-c 742499 65.0 £10.1 NS 63.4+8.4 67.2+11.2 NS
E' m (cm/s) 6.2+1.5 58+1.8 NS 6.8+ 1.1 6.0+1.2 NS
A m (cm/s) 82+1.8 6.5+1.7 0.049 7.0+1.2 74+ 1.1 NS
S’ m (cm/s) 53408 5.0%0.6 NS 54407 54+0.5 NS
E/e’ 6.3+1.9 11.6+2.9 0.005 83422 11.0+3.1 NS
PV_sys (cm/s) 26.1£6.7 64.5+9.6 0.012 47.0+9.4 41.0+8.0 NS
PV_diastol (cm/s) 20.9 4.1 63.5+17.2 0.012 41.6+12.7 394+53 NS

*: p of comparision between fetus and D1, T: p of comparision was done between D1 and D2-6 and D>7. NS: not significant, MV: mitral valve,

Vp: velocity of propagation, [IVRT isovolumic relaxation time, [VRT-c: IVRT—correctedZIVRT/\' RR interval, E'm: early diastolic mitral annulus
motion, A'm: late diastolic mitral annulus motion, S’'m! systolic myocardial velocity, PV sys: systolic pulmonary venous flow height, PV_diastol:
diastolic pulmonary venous flow height
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Fig. 2. The change of peak E and A velocities and E/A ratio of mitral
inflow. Although mitral valve A velocity did not change, MV E velocity
and E/A ratio increased after birth. MV: mitral valve.
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Fig. 3. The change of velocity of propagation. Velocity of propagation
of MV did not change but MV Vp/E ratio decreased after birth. MV:
mitral valve, E! E velocity of MV, Vp! velocity of propagation.
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Fig. 4. The change of left ventricular isovolumic relaxation time. Left
ventricular IVRT and IVRT-c did not change after birth. [IVRT" iso-

volumic relaxation time, [VRT-c: IVRT-corrected:IVRT/V RR in-

terval, LV: left ventricle.
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Fig. 5. The change of tissue doppler velocity of ventricular septum. Tissue Doppler ventricular septum e’ and s” did not change, but tissue Doppler

ventricular septum a’ decreased after birth. E’: early diastolic, A’: late diastolic,
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Fig. 6. The change of pulmonary vein folw velocity waveform. Systolic
and diastolic pulmonary venous flow velocities increased significantly

after birth.
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