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Summary 

Purpose: The aim of the present study was to test the validity of magnetocardiography (MCG) in the estimation of neonatal 
cardiac rhythm using a single channel superconductive quantum interference device (SQUID) 

Materials and Methods: Our study population consisted of 50 neonates who were delivered normally between 37-41 weeks of 
gestation from clinically uncomplicated pregnancies. There was also a neonate included in the study in which the diagnosis of 
"hypoplastic left heart syndrome" was demonstrated by U/S Doppler examination. Maternal age ranged from 18 to 39 years 
(mean=29.15, SD=6.13). 

Results: Our study results revealed 44 neonates with normal cardiac rhythm, four with ventricular tachycardia (VT), one with 
ventricular tachycardia (VT) and extrasystolic beats and one with bradycardia. The neonate with the hypoplastic left heart syndrome 
presented frequent episodes of ventricular bigeminy in the magnetocardiographic trace. M-mode echocardiography confirmed the 
diagnosis of the seven cases of a订hythmia in our study group. 

�onclusion: R:esults ga_ine? from_the st_udy lead us to belkve that MCG cou_ld provid� cl_ini�al �ractic� wi�h a n�n-invasi�e, r��id
and easy to perform method, which could be used as an adjunct to conventional methods for the evaluation of neonatal cardiac 
rhythm 
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Introduction 

Cardiobiomagnetism is the study of magnetic signals 
originating from the human heartbeat. As these signals 
are extremely weak, high sensitivity instruments, the 
superconducting quantum interference devices (SQUIDs) 
are used for detection. The whole detector system opera­
tes in a magnetically-shielded room. Magnetocardio­
graphy (MCG) is a promising, completely noninvasive 
method to obtain functional information about electrical 
activation in the human heart. The electrophysiological 
activity is associated with a magnetic field detectable 
without contact to the body surface. In 1986 Roth and 
Wikswo [I] presented calculations of a theoretical 
example of electrically silent magnetic fields. They 
showed that for tissues with an assumed complex con­
ductivity, some information was lost in the electric poten­
tial, but was detectable with a biomagnetic sensor. Van 
Oosterom and co-workers [2] concluded from measure­
ments and simulations of MCG and ECG that, for the 
ventricular depolarization, the contribution of electrically 
silent magnetic fields is only marginal. In contrast 
MacAuley et al. [3] suggested that MCG signals of the 
QRS offer information that is not available with the ECG. 

Although MCG has been known for almost 30 years [ 4, 
5] its clinical use has been limited to localize myocardial
conditions such as Wolff-Parkinson-White (WPW) syn­
drome [6], ventricular tachycardia (VT) [7] and myocar-
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dial ischaemia in adults [8, 9]. It has also been reported 
as a useful method for determining an accessory pathway 
in children with a congenital heart defect [ 1 O]. The 
magnetocardiographic investigation of patients with 
WPW syndrome, ventricular extrasystoles, VT and paced 
ventricular arrhythmias demonstrated that MCG permits 
a non-invasive localization of arrhythmogenic tissue with 
high spatial accuracy [ 6, 7, 9, 11]. 

To our knowledge there are no reports in the literature 
concerning the efficacy of MCG in the estimation of neo­
natal cardiac rhythm, thus the goal of this study was to 
investigate the validity of MCG in the estimation of neo­
natal normal and pathological heart rate. 

Materials and Methods 

Our study population consisted of 54 neonates who were 
delivered normally between 37-41 weeks of gestation from cli­
nically uncomplicated pregnancies. Maternal age ranged from 
18 to 39 years (mean=29.15, SD=6.13). In three of the 54 neo­
nates it was not possible to measure the MCG signals due to 
technical reasons. 

The MCG was recorded digitally for IO min by a single 
channel biomagnetometer (DC-SQUID model 601, USA) (12]. 
The SQUID gradiometer operates at a low liquid helium tem­
perature of 4° Kon the basis of the Josephson effect of super­
conductivity [ 13]. In order to minimize the incidence of stray 
electromagnetic variations, recordings were taken in an electri­
cally-shielded room of low magnetic noise. We digitized the 
signals using a 12-bit precision analog to d屯ital converter with 
a sampling frequency of 256 Hz. The MCG signals were band-
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