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Abstract: 
 
This paper presents an experimental study of the behaviour of cardiac 
pacemaker submitted to low frequency electromagnetic interferences. The 
method used in this study is progressive. It consists in starting from the target 
(the cardiac pacemaker), identifying and quantifying the disturbances (the 
source), and then introducing secondary influencing parameters in stepwise 
fashion. The general problematic consists in checking this immunity in 
relation with led disruptions  and in relation with beaming disruptions. The 
experimental approach suggests two kind of tests corresponding to the two 
studied coupling modes. The first one corresponds to a direct applying of the 
disruptive signal between the pacemaker terminals. The objective of this 
phase is to determine the characteristics of the signal (amplitude and 
frequency) which are detected by the pacemaker and which generate 
modifications of its operation. In the second phase the pacemaker is subjected 
to a variable low frequency magnetic field. This last interacts with the 
pacemaker by inductive coupling through the loop formed by the pacemaker 
and its leads and the surrounding medium. This interaction results in an 
induced electromotive force between the terminals of the pacemaker which 
can potentially disturb the operation of this last. The objective of this phase is 
to characterize the signal (magnetic field) likely to generate these 
disturbances. 
Tests are carried out on six single chamber pacemaker and five dual chamber 
pacemaker. The interfering signal frequencies are 50 Hz, 60 Hz , 10 kHz and 
25 kHz. Tracking and programming of the pacemaker housing is achieved 
with the telemetry system. In this study, the devices have all been configured 
in inhibited stimulation (SSI or VVI mode according to the international 
codification), this configuration being the most widespread. The housing 
stimulates the basic frequency in the absence o f intrinsic activity, the 
stimulation can be inhibited in each chamber by a detected activity. 
Stimulation and detection are programmed in unipolar mode. The assessment 
criteria of a housing malfunction, is generated by a telemetry system through 
statistical counters that provide tracking of the pacemaker under test 
functioning. The acquisition of the generated signal  illustrates the 
performances of the pacemaker  according to the different test configurations.  

 


