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Summary

To study the effect of acute hematocrit changes on the central circulation of human neonates,
pulsed Doppler echocardiography was performed to evaluate flow velocities in the main pulmo-
nary artery (PA) and the ascending aorta (Ao) five and seven hours of age in 16 polycythemic
neonates (mean hematocrit of 68.1%), and in 12 normal neonates (mean hematocrit of 57.1%). All
the polycythemic neonates were asymptomatic and underwent isovolumic partial exchange transfu-
sion between five and seven hours of age to lower their mean hematocrit to 51.3%. Flow velocity
integral per min (FVI/min) (cm/min), acceleration time (AT) (ms), and the ratio of pre-ejection
period to ejection time (PEP/ET) were measured on the PA and Ao flow velocity tracings.

Despite the significant differences in hematocrit, no significant difference was observed in any
of their flow velocity indices at five hours age between the normal and polycythemic neonates. All
flow velocity indices remained unchanged between five and seven hours of age in normal neonates.
In polycythemic neonates, PA FVI/min and Ao FVI/min increased significantly between five and
seven hours of age, reflecting increases in flow in both great arteries, while the difference between
Ao FVI/min and PA FVI/min decreased, suggesting a reduction in a left-to-right shunt via the duc-
tus arteriosus. Moreover, PA-AT increased and PA-PEP/ET decreased significantly, suggesting a
decrease in pulmonary vascular resistance. These changes caused by an acute decrease in hemato-
crit resembled the changes in the central circulation previously reported to occur in normal neo-
nates during the postnatal period.

In conclusion, an acute decrease in hematocrit transiently accelerates physiological changes in the
central circulation during the neonatal period.
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Fig. 1. Pulsed Doppler flow velocity tracings from a polycythemic neonate before and after
partial exchange transfusion (ET).

Upper panel shows main pulmonary artery (PA) flow velocity and lower panel shows ascending
aortic (Ao) flow velocity. Note flow velocity integrals (FVI) of Ao and PA flows, and acceleration
time (AT) of PA flow increases after exchange transfusion.

PEP=pre-ejection period; ET =ejection time.
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Hhhot (p>005). EFBEOALKSEHRITO

Table 1. Data of normal and polycythemic groups

Normal (n=12)

Polycythemia (n=16)

Before ET After ET

Age at exam (hours) 5.4+2.1 7.1+£2.1 5.3+2.2 7.0+2.4
Body length (cm) 50.5+2.2 NA 50.4+2.0 NA
Body weight (grams) 3370+-388 NA 35014537 NA
Hematocrit (%) 57.1+3.7 NA 68.1+3.0t 51.3+4.5%
Blood viscosity (cp)

shear rate of 11.25/s NA NA 15.9+3.2 9.9+1.7*

shear rate of 225/s NA NA 6.6+0.9 4.2+0.4*
Heart rate (bpm) 120419 122+17 121+11 128+9%
Ao FVI/min (cm/min) 15924338 1662+ 344 1608 + 309 1754 +399**

AT (ms) 50+5 48+11 45+8 46 +7

PEP/ET 0.33+0.05 0.32+0.04 0.37+0.06 0.35+0 07
PA FVI/min (cm/min) 10434236 1086 +225 967+ 149 1308 +198*

AT (ms) 48+10 53+10 45+11 56+12*

PEP/ET 0.42+0.10 0.394-0.09 0.48+0.11 0.38+0.10*
Ao-PA FVI/min (cm/min) 5494360 5764408 640+ 356 445+-437*
DA shunt (no. of cases) 10/12 10/12 16/16 16/16

Values are mean+SD.

t p<0.001 compared with the normal value at 5 hours of age. * p<0.001, ** p<0.01 compared to the pre-

exchange transfusion values at 5 hours of age.

ET=exchange transfusion; NA=not available; DA=ductus arterious; Ao=ascending aorta; PA=main pul-
monary artery ; FVI=flow velocity integral ; AT =acceleration time; PEP/ET =ratio of pre-ejection period to ejec-
tion time; Ao-PA FVI=difference between aortic and pulmonary flow velocity integrals.
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Fig. 2. Measurements of acceleration time of as-
cending aortic (Ao) flows at 5 and 7 hours of age.

Left column shows the data from normal group and
right column shows the data from polycythemic group.
Polycythemic neonates underwent partial exchange
transfusion between 5 and 7 hours of age to lower
hematocrits. No significant change was found be-
tween 5 and 7 hours of age in either group. Bracketed
values represent mean+SD.
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Fig. 3. Measurements of acceleration time of
main pulmonary artery (PA) flows at 5 and 7 hours
of age.

Left column shows the data from normal group and
right column shows the data from polycythemic group.
Polycythemic neonates underwent partial exchange
transfusion between 5 and 7 hours of age to lower
hematocrits. PA acceleration time lengthened signifi-
cantly after exchange transfusion (7 hours of age) in
the polycythemic group. Bracketed values represent
mean=+SD.
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Fig. 4. The ratios of pre-ejection period to ejec-
tion time (PEP/ET) of ascending aortic (Ao) flow
at 5 and 7 hours of age.

Left column shows the data from normal group and
right column shows the data from polycythemic group.
Polycythemic neonates underwent partial exchange
transfusion between 5 and 7 hours of age to lower
hematocrits. No significant change was found be-
tween 5 and 7 hours of age in either group. Bracketed
values represent mean+SD.
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Fig. 5. The ratios of pre-ejection period to ejec-
tion time (PEP/ET) of main pulmonary artery
(PA) flows at 5 and 7 hours of age.

Left column shows the data from normal group and
right column shows the data from polycythemic group.
Polycythemic neonates underwent partial exchange
transfusion between 5 and 7 hours of age to lower
hematocrits. PA PEP/ET decreased significantly after
exchange transfusion (7 hours of age) in the polycythe-
mic group. Bracketed values represent mean=+SD.
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Fig. 6. Measurements of flow velocity integrals
per one minute at 5 and 7 hours of age.

Closed circles denote the data from ascending aortic
(Ao) flow and open circles denote the data from main
pulmonary artery (PA) flow. Left column shows the
measurements from normal group and right column
shows the measurements from polycythemic group.
Polycythemic neonates underwent partial exchange
transfusion between 5 and 7 hours of age to lower
hematocrits. Both Ao and PA flow velocity integrals
per minute increased significantly after exchange trans-
fusion (7 hours of age) in the polycythemic group.
Large circles and horizontal bars represent mean=+SD.
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