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SUMMARY

Using the transcranial Doppler technique we studied
the cerebral blood flow velocity in the middle cerebral
artery on the first postnatal day in healthy term
newborns. The cerebral blood flow velocity values
were compared to various physiologic parameters to
assess any correlation. No significant correlation was
observed between cerebral blood flow velocity and
hematocrit, blood glucose, bilirubin, simultaneous
heart rate, mean arterial blood pressure, birth weight,
or gestational age.
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INTRODUCTION

Changes in cerebral blood flow (CBF) are assumed
to play a key role in perinatal brain insult (1).
Disturbances in the cerebral circulation during or after
birth are thought to be a major cause of cerebral
hemorrhage and ischemic-hypoxic encepholopathy in
the newborn infant. Hence, knowledge about normal
cerebrovascular physiology is essential in order to
understand the pathogenesis of these disorders and
permit prophylactic interventions for infants at risk.

In the present study, transcranial Doppler
ultrasonography (TCD) was used to determine
normative values of intracranial arterial blood flow
velocities in middle cerebral artery (MCA) in healthy,
term newborn infants on the first postnatal day.
Normative values may help in determining the
existence of cerebral perfusion pathology in patients
suspected of having a neurologic disorder. Values
obtained were then compared to hematocrit, blood
glucose, bilirubin, simultaneous heart rate, mean
arterial blood pressure, birth weight, and gestational
age to determine if any correlation exists.

MATERIALS AND METHODS

Ninety-one full term infants of 37-42 weeks
gestational age and birthweight between 1558-4500

gm were included in the study following parental
consent. All neonates had Apgar scores of ten at five
minutes, and demonstrated neither fetal or respiratory
distress nor circulatory or neurologic dysfunction.

All 91 neonates were examined by the TCD on the
first postnatal day to collect normative data. The
studies were conducted with neonates supine, either
asleep or eyes open with no gross movements
[states one to three Prechtl and Beintema (2)].

Transcranial Doppler measurements were made by a
TC 2000S (EME, Federal Germany), pulsed, two KHz
transducer. The transducer was placed over the
temporal bone to record the blood flow velocity
(CBFV) of the middle cerebral artery. Depth was set
at 24-30 mm for blood flow velocity measurement. A
stable velocity recording with the highest amplitude
over 20-30 consecutive beats was chosen for
analysis of the systolic (Vs), diastolic (Vd), and mean
(Vm) blood flow velocities and the resistance index
(RI). Heart rate, blood pressure, hematocrit, blood
glucose, and bilirubin levels were assessed for each
patient. Arterial blood pressure was measured
noninvasively by an oscillometric blood pressure
monitor (Dynamap, Criticon, Inc., Florida, U.S.A).

Linear regression analysis was used to determine
correlations between the blood flow velocities of the
MCA and between the hematocrit, blood pressure,
heart rate, blood glucose, bilirubin level, birthweight,
sex, and gestational age.

RESULTS

The study population consisted of 91 healthy, term
infants with a mean gestational age of 39.2 + 1.2
(range 37-42) weeks and a mean birthweight of 3256
+ 538 (range 1558-4500) grams. Mean Apgar score
at five minutes was ten.

Hematocrit, blood glucose, bilirubin, heart rate, and
arterial blood pressure determinations are shown in
Table I. Systolic, diastolic, and mean cerebral blood
flow velocities and the resistance index of the MCA
on the first postnatal day is presented in Table II.

111



Marmara Medical Journal

No significant correlation was observed between
MCA CBF change and change in either hematocrit
(r=0.29), blood glucose (r=0.28), bilirubin (r=0.32),
simultaneous heart rate, mean arterial blood
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pressure, birthweight (r=0.32), sex, or gestational age
(r=0.19). Though not statistically significant, there
was a slight increase in MCA CBFV as hematocrit
decreased and birthweight increased (Figs. 1 and 2).

Table |- Mean value of various physiologic parameters measured on the first postnatal day 1

Parameter

Htc (%)

Glucose (mg/dL)
Total Bilirubin (mg/dL)
Heart rate (beats/min)
SBP1 (mmHg)

DBP2 (mmHg)

MABP (mm/Hg)

1 Systolic blood pressure
2 Diastolic blood pressure

Postpartum
Day 1

57 £6
51.8 £ 17.0
42 +23
128 + 19
63 +9
34 £9

46 £ 8

Table Il- Mean arterial blood flow velocities (cm/sec) (£SD) and resistance index

Artery and
Parameter
MCA Vs
MCA Vm
MCA Vvd

MCA RI
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Postpartum
Day 1

44.1 199
24916.7
14.7 15.2
0.63 +0.09



Marmara Medical Journal

MCA Vm (cm/sec)
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Fig 2. Relationship between birthweight and the mean flow velocity in MCA

DISCUSSION

In recent years, increased interest in neurologic
intensive care and the known involvement of cerebral
perfusion changes in the pathophysiology of
neurodevelopmental disorders has led to increased
documentation of CBF changes during the course
and therapy of several of these disorders. Cerebral
blood flow velocity as measured by transcranial
Doppler sonography has been shown in several
studies to correlate well with cerebral perfusion (3-5).

In this study cerebral blood flow velocities on the first
postnatal day in healthy term newborns were
determined by TCD to establish normative values.
Various clinical parameters were compared to CBFVs
to assess any correlation.

Hematocrit seems to be an important variable which
can affect CBF. Cerebral perfusion problems due to
hyperviscosity are responsible for neurologic
symptoms associated with neonatal polycytemia.
Rosenkranz (6) reported increased resistance
indexes and low CBF velocities in polycytemic
newborns, corrected by partial exchange transfusion.
Increased cerebral blood flow velocities and lower
resistance indexes were reported in anemic patients
when compared with control groups (7). Therefore,
measurement of CBFV in polycytemic infants might
be included in the criteria dictating the necessity of
plasma partial exchange transfusion and may also be
considered a screening test. In a previous study,
hematocrit values within the normal ranges were
found to have no significant effect on the CBFV (8).
However, in our study, CBFV tended to decrease with

increasing hematocrit values in the normal range
(r=0.29) although this correlation was not statistically
significant (Fig. 1).

Cerebral blood flow increases to supply the
necessary amount of glucose during glucose
deficiency (9). Cerebral blood flow velocity is also
increased, as determined by TCD, in compensating
for a low blood glucose level (10). The accepted
standard of hypoglycemia in newborns is 40 mg/dl
(11). However, cases have been reported of
newborns with a 40-45 mg/dl glucose level who later
developed neurodevelopmental handicaps (12). The
level of hypoglycemia that affects CBF is currently
being investigated (9). Although our study group
consisted of healthy term newborns, we measured
blood glucose levels to define the critical level of
blood glucose at which cerebral blood flow increases.
However, we found no significant relationship
between blood glucose levels in our study group and
CBFV values (r=0.28). But, the lowest glucose was
30 mg/dl in our study population.

We found no relationship between bilirubin levels and
CBFV, as has been reported previously.

Similarly, we noted no relationship between heart rate
and cerebral blood flow velocity, probably because
the heart rates of our patients were within normal
limits. This again agrees with previous reports (8,13).

No statistically significant relationship between mean
arterial blood pressure and CBFV was observed. In
some investigations, a postnatal increase in CBFV
correlated with an increase in mean arterial blood
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pressure (8,13,14). In contrast, Younkin et al. (7) and
Greisen et al. (15) reported no association between
mean arterial blood pressure and CBF.

It has been reported that with increasing gestational
age CBFV increases, and that premature babies
have lower CBFV values than term babies (14,16).
Our group consisted of term babies in the range of
37-42 weeks, and no association was found between
gestational age and CBFV (r=0.19). Similarly, the
reported positive correlation between birthweight and
CBFV was not demonstrated in our study (r=0.32)
(16). This might be explained by the relatively narrow
distribution of the birthweight in our group. However,
we noted a statistically insignificant increase in CBFV
with increasing birthweight (Fig. 2).

In this study we attempted to establish normative
CBFV values on the first postnatal day, an important
period in the genesis of cerebral damage from
various causes. Since CBFV's may have been
affected by various physiologic parameters, we
compared the velocity values to these clinical
parameters to assess any correlation. None of the
clinical parameters were significantly associated with
the CBFV's. We explained that with the normality of
the population studied, where extremes of
hypoglycemia, hyperbilirubinemia, blood pressures
and heart rates were mild.
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