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 
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وَعَلَّمَكَ مَا لَمْ تَكُهْ تَعْلَمُ 
 وَكَانَ فَضْلُ اللّهِ عَلَيْكَ عَظِيمًا
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INTRODUCTION 

The development of implantable cardioverter-defibrillators 

(ICDs) during the past 25 years has revolutionized the approach to 

prevention of sudden cardiac death (SCD). Multiple clinical trials 

have defined the indications for ICD therapy in the prevention of 

primary and secondary SCD. Our current understanding of risk 

stratification is a victory for evidence-based medicine; perhaps no 

other area of cardiology has been so rigorously evaluated. 

(Margaret et al., 2007) 

Electromagnetic interference (EMI) is defined as any 

signal, biological or nonbiological, that is within a frequency 

spectrum detectable by the sensing circuitry of the ICD. EMI can 

result in rate alteration, sensing abnormalities, asynchronous 

pacing, noise reversion, or reprogramming.
 
EMI can also cause 

failure to deliver antibradycardia pacing, inappropriate delivery of 

antitachycardia therapy, resetting of programmed parameters, and 

damage to the pulse generator or myocardial interface. (Hayes et 

al., 1997) 

Mobile phones (also known as cellular or cellphones) allow 

communication from any location via a network of base stations. 
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The information is transmitted from the mobile phone to the base 

station and vice versa via high-frequency electromagnetic fields. 

The proportion of the radiation that is absorbed by the body 

when making a call varies according to the model of mobile 

phone. It is expressed by the specific absorption rate (SAR). The 

lower SAR of the device, the lower the radiation that is absorbed 

by the body. (Bit-Babik et al., 2003) 

A SAR value is a measure of the maximum energy 

absorbed by a unit of mass of exposed tissue of a person using a 

mobile phone, over a given time or more simply the power 

absorbed per unit mass. SAR values are usually expressed in units 

of watts per kilogram (W/kg) in either 1g or 10g of tissue. (Bit-

Babik et al., 2003) 

 

AIM OF THE WORK 

To investigate whether electromagnetic field generated by 

mobile phones with different SAR values can interfere with the 

function of implantable cardioverter defibrillators. 

 

 



CHAPTER 1 

 

3 

 

HISTORICAL PERSPECTIVE 

The implantable cardioverter-defibrillator (ICD) was the 

vision of Michel Mirowski, who first implantated a defibrillator in 

Baltimore in 1980, after more than 10 years of development. The 

devices were not approved by the US Food and Drug 

Administration for widespread use until 1985 (Kastor et al., 

1989). The discovery that defibrillation could successfully restore 

sinus rhythm to fibrillating dog heart was made in the late 1800s 

in Switzerland and was applied in humans with an external 

alternating current defibrillator in 1947 by Claude beck at 

University Hospitals in Cleveland during open heart surgery using 

paddles applied to the myocardial surface (Beck et al,. 1947). By 

the mid 1950s, external closed chest defibrillators had been 

developed, and by the late1950s alternating current was replaced 

by direct current power sources. As units became smaller, the 

1960s saw the development of smaller, portable units that could 

be placed in ambulances. The discovery that a biphasic waveform 

could successfully defibrillate with smaller amounts of energy in 

greater than 90% of patients has allowed both the external and 

internal devices become even smaller. (Mirowski et al., 1982) 

The earliest implanted devices had limited capabilities with 

respect to pacemaker function, stored telemetry, and arrhythmia 

discrimination ability. The only criterion for detection of 


