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Summary 

Objective: In this study we investigated the relationship between heart rate variab山ty (HRV) and respiration in healthy and pro­
bably asphyxiated infants using magnetocardiographic (MCG) recordings 

Methods: Ten healthy and eight infants from pregnancies complicated by preeclampsia with indications of mild perinatal asphyxia 
were included in the study. All were near term. Maternal age ranged from 16 to 39 years (mean = 29.05, SD = 6.13). Spectral analy­
sis was used to find out any association between respiration and HRV. 

Results: Respiratory sinus arrhythmia (RSA) was reduced in preeclamptic infants with indications of mild perinatal asphyxia. This 
difference was statistically significant (p < 0.0002, t-test), whereas the heart rate of the two groups was not statistically significant 
(p = 0.1, t-test) 

Conclusion: The results suggest that infants with indications of mild preeclampsia differ from controls in respiratory activity and 
this difference is independent of basal heart rate. Thus, spectral analysis could be useful for the estimation of influence of mild peri­
natal asphyxia in the RSA rhythm of newborns. 
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Introduction 

Heart rate variability (HRV) is affected by many 
factors such as respiration, temperature, state of oxyge­
nation, blood pressure and physiological parameters. 
Respiratory sinus arrhythmia (RSA) is the mechanism by 
which respiration modulates heart rate. A number of theo­
ries have been proposed to describe RSA: increased filling 
of the right atrium during inspiration as a cause of cardiac 
acceleration (I); central modulation of the baroreflex (2); 
interaction between respiration and baroreflex (3). 

During the last decade there has been an increasing 
interest in HRV and its significance to neonatal well­
being. Porges [4] used power spectral analysis in the 
heart rate of neonates and associated it with the respira­
tory frequency band as a measure of RSA amplitude. 
K八ney et al. [5] reported a common frequency in respi­
ratory amplitude, breath duration recordings and HR 
spectra in a 6-week-old infant. Giddens and Kitney [6] 
and Dykes et al. [7] described an interaction between 
respiration and heart rate in which the HR spectra showed 
a frequency from the breath amplitude of full-term 
infants in addition to the RSA and called this phenorne­
non "breath amplitude sinus arrhythmia". Work in 
animals [8] suggests that spectra analysis gives informa­
tion about their neurological development. 

Diminution or absence of RSA and decreased beat-to­
beat variability have been reported in asphyxiated 
infants, in severe cardiac disorders, in sudden infant 
death syndrome, in respiratory distress syndrome and in 
diabetic autonomic neuropathy [9-12]. It has also been 
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reported that RSA regulates the short-term beat-to-beat 
variability [13]. 

An alternative technique for the detection of electrical 
events in the heart besides electrocardiography (ECG) is 
magnetocardiography (MCG). Recordings of MCG do 
not require any electrodes because the detector is not 
even in contact with the body. The ECG is a record of the 
potentials appearing at electrodes attached to the skin, 
thus DC potentials appear at the elctrode-skin interface. 
These potentials are usually highly variable from subject 
to subject and electrode site, they can depend strongly on 
skin preparation and the type of paste, and they often will 
drift in amplitude slowly with time. For these reasons, the 
very low-frequency components of ECG are normally fil­
tered out and do not appear in the tracing [ 14-17]. 

Clinical studies support that the existence of normal 
HRV is based on a well-oxygenated central nervous 
system [28]. As asphyxia is often associated with perina­
tal brain damage an interaction between breathing and 
HRV could explain the appearance of reduced variability 
[9]. The aim of this study was to identify whether heart 
rate power spectra differs between infants born from pre­
eclamptic pregnancies with signs of mild asphyxia in 
comparison to infants from normal uncomplicated preg­
nancies by applying Fourier analysis techniques in MCG 
recordings. 

Materials and Methods 

Ten healthy neonates from uncomplicated pregnancies 
(gestational age 37-41 weeks) and eight infants from pregnan­
cies complicated by preeclampsia (gestational age 37-38 weeks) 
with indications of mild perinatal asphyxia (cord pH < 7.2, I" 








