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Summary

Right ventricular hemodynamic changes in the early neonatal period were observed by pulsed
Doppler echocardiography in 45 neonates free of organic cardiac disease. Subjects consisted of 19 male
and 26 female infants who were categorized by delivery as 22 normals, seven breech presentations, eight
vacuum delivery and eight Cesarean section. Asphyxia was present at birth in 11 cases. Echocardio-
graphy was performed at 0, 1, 3, 5 and 30 days of age. The pulmonary flow pattern was recorded using
the suprasternal long-axis view as a reference, and the maximum pulmonary flow velocity (PaV), ac-
celeration time (AcT) and right ventricular ejection time (RVET) were measured. Mean pulmonary
arterial pressure (MPAP) was estimated from the AcT and AcT/RVET ratio, according to Kitabatake
et al. The tricuspid flow pattern was recorded with the four-chamber view as a reference, and the peak
velocities of rapid filling (R) and atrial filling (A), and the A/R ratio were measured.

The A/R ratio of tricuspid flow decreased with age in days and no significant differences were ob-
served on each successive day, but there were significant differences between 0 and 3, 5 and 8 days of
age.

There were no significant differences by age in days in the maximum velocity of pulmonary blood
flow, and the mean value was 74.9+3.0 cm/sec.

The estimated MPAP was maximum at 0 day of age, declined gradually until 5 days of age, and
was unchanged thereafter. No significant differences were found according to the type of delivery.

Transient tricuspid regurgitation (TR) was detected in nine infants comprised of seven asphyxic
infants and two of breech presentations. In these infants with TR, significantly higher estimates of
MPAP were observed as compared with those without TR, and the A/R ratio of tricuspid flow was
also higher among the infants with TR.

These results indicate that the data obtained by this study reflect well acute hemodynamic changes
in the early neonatal period in normal infants, and it can be applied for assessing cardiopulmonary
disease, as well.
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Table 1. Subjects’ characteristics

—gtE L 2o T LE D 2HEFET, AKSHER
TABRLTWBIEFOZERE Lic. EIRFHLR
BYYAY VIER E DY, 26 % EkET
BZ L TEY, 456%, zhETho Bl TRE
*HifF LB 7% % Table 2, Table 3 iz;x L
o AEWAMEOWE IS, WURLECES
DHEE O 72, AEFH M OREHIEK 043
BETh-oI.
AERAMB O, MEEENMICT=R%F
# L & %, sample volume % FHERIFHRIZED,
MR % strip chart recorder % VT Y
HEE 100 mm/sec Cigk L7z, Fig. 1 o, &
AR O BAHE#E (maximum velocity of rapid
filling: PIF R) LU EIKER OB AHEE (max-
imum velocity of filling during atrial contrac-
tion: PATF A) #BIEL, AR ik R
E¢iz sample volume * EENTRE L, =LH
WO FELRE L. AERHILIEEE LK
I~V i & v EZ Rl G MICBEFRE— 2 %
B TATICRAL, AEHRHBEHEH L. %
® & sample volume [IfHBIIRF AT R RICE
», AEWAMY & FfkiciEskL, Fig 2 Ry
X 9z, JBIIRFEAHEE (maximum pulmonary
artery flow velocity: LAF PaV), JhnsrER
(acceleration time: LI F AcT), ¥ kL 0" AEE
H B% ] (right ventricular ejecton time: PLTF
RVET) #k®», &bic AcT/RVET ez
L, E¥H g k/E (mean pulmonary arterial

Deliver Cases Birth Gestational Asphyxia Tricuspid
y (M:F) weight (gm) age (days) 8<) regurgitation

Normal 22 2,600~4,580 31wld~42w0d 1/22 1/22
(10:12) (3,166) (39w3d)

Breech 7 3,000~3,940 38w2d~41w4d 4/7 4/7
presentation (3:4) (3,380) (39w6d)

Vacuum 8 3,000~3,970 38w4d ~42w0d 2/8 2/8
(2:6) (3,390) (40w3d)

Cesarean 8 2,720~4,100 39w2d~41wld 4/8 2/8
section 4:4) (3,303) (40w2d)

( ): mean.

w=weeks; d=days.

8< =Apgar score less than 8.
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Table 2. Patient number, heart rate and the A/R measured in each study

Without TR With TR
Age — _
() n=45 HR A/R n=9 HR A/R
0 22 122411 1.30w_L0.17]Ng 4 124x+ 7 1.4210.11]NS
1 20 125+ 8  1.21+0.19 _—H 6 123+12  1.39+0.15 T]
* *
3 16  120+14 1.1410.18—;** 7 126+12 1.1410.23—'*
5 18 126+ 8 1.0li0.13—'*** 5  128+10 1.1010.18—;**
8 8 124+11  0.93+017——— 4 125+ 7  0.99+0.21——

: p<0.05, **: p<0.01, ***: p<0.001,

NS: not significant.

Table 3. Patient number, heart rate, AcT, the AcT/RVET and PaV measured in each study

without TR

Age n=45 HR AcT AcT/RVET PaV
(days)
0 37 134+ 4 71.8t10.1] 0.30i0.03] 70671
* oKk
1 42 128+12 80.6i11.3]*** 0.3410.03]** IR
*
3 40 132+ 6 96.0+ 9.6] 0.40i0.03] 762497
% *k
5 40 128+10 103.61—12‘2] 0.42J_r0.03] 7617)
*
30 16 136+ 5 93.3+11.7 0.42+0.03 76.8+6
with TR
Age n=9 HR AcT AcT/RVET PaV
(days)
0 7 128+ 8 58.9+ 2.5] 0.24+0.02 Tt o
* % ok
1 9 132+ 6 67.3+ 7.0] 0.30i0.03% T B
* E3
3 8 13010 76.3+ 8.0 0.33i0.03] USE2i)
* %%k
5 9 127+ 8 86.3+10.7 0.38io.03] 80.3+ 8]N .
%k %k
30 4 134+ 6 95.1+10. 0.43+0.03 79.0+ 6

: p<0.05, **: p<0.01, : p<0.001, NS: not significant.

pressure : LL'F MPAP) i3 AcT/RVET K X vt
E50EFERWEA W THE L 2. EBEIRE
SSH-40A BEEWBER L VR - Ky F5—
kst SDS-21B o4&y 2 F Ak HAViz. K&
B DT R ERSE 2.4 MHz, pulse # 93K LJE
3 6kHz <, sample volume 345 Mm 3x3
mm, EEHHA 2mm TH5. MFEFEEEIFy 7
S — R AE% 1kHz=31cm/sec & L g
L, cm/sec THRR LTz

%2 ORIEMEICSWTIRERET 5 S.O0Mo¥Y
Hx LY, WAL 2 MR X OEHR O
non-paired t-test TITV, fERR 5% LAF%H
BLlrk

i S

REZEIT L 45 Bl Iflic, Sz - Fy
77 —iRic L Y —itE O SRAAETRE (tri-
cuspid regurgitation: LL'F TR) #38wiz. = h
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Fig. 1. Measurement of tricuspid flow velocity by pulsed Doppler echocardiography.

R=rapid filling wave; A=atrial wave.
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Fig. 2. Measurement of pulmonary flow velocity by pulsed Doppler echocardiography.
PaV=maximum pulmonary artery flow velocity; AcT =acceleration time; RVET =right ventricu-

lar ejection time.
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Fig. 3. Relationship between R and A wave velocities according to the age in days.
TR=tricuspid regurgitation.
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Fig. 4. Time course of the A/R of the tricuspid flow.

— 900 —



A REH 0L LE MRENE

°
[
2
5 --a-- with TR
~ —e— without TR
>
3 100, N NS NS NS NS
H
3 A | --T-I -------- et e I
- I el ll r 7/ l
< 11
[
Q
>
5 50
5§ 14 .
E 0 1 3 5 30
3
Qo
Age (days)

Fig. 5 Changes in maximum pulmonary velocity according to age in days.
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Fig. 6. Difference of AcT between groups with and without TR according to age in days.
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Fig. 7. Difference of the AcT/RVET between groups with and without TR according to age
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MPAP=mean pulmonary arterial pressure.
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