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Neonatal magnetoencephalography and spectral analysis 
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Summary 
Purpose: We performed a prospective study of neonatal brain function on 44 respective term neonates who were delivered nor

mally, without any clinical signs of brain damage. Thirty were associated with a normal pregnancy and labor with normal values of 
Apgar scores, umb山cal cord pH and birth weight, while 14 neonates were the result of pre-eclamptic pregnancy 

Methods-Results: Biomagnetic measurements were performed by means of a Superconducting Quantum Interference Device 
(SQUID) in an electrically shielded room of low magnetic noise. Biomagnetic signals (waveforms) recorded from neonatal brains 
in the frequency range of 2-7 Hz were expressed in terms of magnetic power spectral amplitudes. These were low (mean value 
163.2, SD 22.57) in almost all neonates from the "normal pregnancy" group, while they were high (mean value 211.6, SD 37.74) 
in most neonates from the "pre-eclamptic" group. The difference between the two groups was statistically significant (Student's t
test, p < 0.005). 

Conclusion: A statistically significant difference in spectral amplitudes of neonatal brain activity was observed between normal 
term neonates and the pre-eclamptic neonates. Biomagnetic measurements of neonatal brain activity could provide clinical practice 
with a promising procedure for assessing brain function 
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Introduction 

In recent years there has been a growing body of ev卜
dence from laboratory and clinical studies that at least 2% 
of newborns have been exposed to an asphyxial insult 
during labor and delivery which may affect their outcome 
[ 1]. Despite all the progress achieved in obstetric and 
neonatal care, intrapartum fetal asphyxia, a cond山on of 
impaired blood gas exchange leading to progressive 
hypoxemia and hypercapnia with significant metabolic 
acidosis, is still a major cause of hypoxic-ischaemic brain 
叨ury in term newborns. Early assessment of the degree 
of the resulting hypoxic-ischaemic encephalopathy (HIE) 
is essential for the clinical management and is considered 
a prognostic factor for the newborn's neurodevelopmen
tal outcome. Pre-eclampsia is a complication of preg
nancy that can cause birth asphyxia at or near term, due 
to the influence on uteroplacental circulation, resulting in 
brain damage [1-3]. 

Conventional neurological examination does not 
provide specific information about the neonate's neurolo
gical status as clinical signs of HIE may have a latency 
time of even 12 hours after birth [2]. Moreover, perinatal 
variables such as Apgar score and umbilical cord pH have 
not been strongly correlated with a poor prognosis [4]. 

Electroencephalography (EEG), ultrasound examina
tion (including Doppler flow velocity measurements and 
two dimensional imaging), computed tomography (CT) 
and magnetic resonance imaging (MRI) have been 
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widely applied in high risk infants for prognostic purpo
ses, but they are time and money consuming, and they 
need experienced personnel for interpretation of the 
results [5-12]. Moreover, newly developed techniques 
such as amplitude-integrated electroencephalography (a
EEG) or cerebral function monitoring (CMF), visual 
evoked potentials (YEP) and near infrared spectroscopy 
(NIRS) are of promising prognostic value, but they are 
still under research [2, 13-15]. 

Recently, magnetoencephalography (MEG) has been 
investigated as an alternative method for assessing brain 
function in adults [ 16-18] as well as in fetuses [ 19-22]. 

MEG is potentially an ideal technology because it 
directly records the extremely weak magnetic fields asso
ciated with electrical activity of cortical and subcortical 
neuronal groups, has high temporal and spatial resolution 
and is completely safe and non-invasive, since the instru
ment used acts as a receiver and not as a transmitter 
[19, 20, 22]. 

Very few studies in the literature refer to biomagnetic 
recordings of the neonatal brain [19, 20]. 

!he ai� of t�� ?-1:elent stu�y was to report our _p_reli
minary data of MEG recordings on neonates without 
clinical or laboratory signs of perinatal asphyxia, as 
well as on neonates who underwent a pre-eclamptic pre
gnancy, even though they did not have neurological 
signs of affected brain function. Further improvement of 
the equipment used, so as to be applicable at the 
bedside, as well as the method's performance on neona
tes with brain damage, could probably demonstrate the 
method to be a promising diagnostic tool for neonatal 
brain dysfunction. 










