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Abstract 
The possible pennanent pacemaker function interference by mobile telephones is con­

cerned worldwide. Previous studies from the other countries with different mobile telephone systems 
and permanent pacemakers provided useful but indirect information. We in vitro studied the 
interaction between local mobile telephones and permanent pacemakers in Thailand. Seventeen 
mobile telephones from different systems and brands were tested in the laboratory with seven 
pennanent pacemakers from different companies. We found no interference in the function of 
permanent pacemakers. The application of the information may be limited from the in vitro nature 
of the study. However this would be the useful reference for the future in vivo study. 
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At the present time, there is widespread 
in the use of mobile phones in Thailand. The elec­
tromagnetic interference of pennanent pacemakers 
due to mobile phones is frequently brought up by 
patients. The physician's advice is based on data 
mostly from Europe and North America0-5). This 

creates some uneasy feelings since precise infor­
mation is dependent on different local factors. A 
study of the interaction between local mobile 
phones and pennanent pacemakers would directly 
provide the answer to this concern. The purpose of 
this study was to investigate the effects of different 
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mobile phones on single and dual-chamber pace- Table 1. Details of telephone system and its brand 
makers that are commonly used in Thailand. name. 

MATERIAL AND METHOD 
We systematically in vitro tested the inter­

ference of seven permanent pacemakers (both sin­
gle and dual-chamber) from four companies with 
seventeen mobile phones. The cellular phones were 
in analogue (800 and 900 MHz), digital (1800 MHz 
and GSM) and PCT system. 

After the selected sensitivity of the pace­
maker was programmed (1m V for ventricular 
channel and 0.5 m V for atrial channel), the pulse 
generator was placed in a 0.9 per cent saline solu­
tion to simulate the body situation. The tip of the 
pacemaker lead was connected to the PRUCKA 
system to monitor the output from the pacemaker 
generator. The effect of a magnetic field on each 
pacemaker was verified before the mobile phones 
were tested. The sensitivity mode was tested in both 
bipolar and unipolar, if possible, for each pace­
maker. 

The phones were placed as close as pos­
sible to the pacemaker (around 20 mm) and care­
fully withdrawn (10 mm) each time to determine the 
maximum distance of interference. The test was 
performed in two modes: calling and receiving, with 
three phases in each mode: calling in or out, trans­
mission and termination. 

Mobile Phone Characteristics: The cellu­
lar telephones used in this study are listed in Table 1. 
For each telephone brand, we asked the companies 
to provide us the model with the strongest electro­
magnetic interference. 

Pacemaker Characteristics: We used seven 
pacemakers from four manufactures for testing 
which are shown in Table 2. Currently these repre­
sent more than 80 per cent of the permanent pace­
makers implanted in Thailand. 

Recording System 
The tip of the pacing lead was connected 

to the PRUCKA system which was routinely used 
in the electrophysiology study and radiofrequency 
catheter ablation. The amplifier of the PRUCKA 
system has high-pass filters of DC, 0.05Hz, 0.5Hz, 
5.0Hz,30Hz,l00Hz and low-pass filters of 500Hz. 
The gain of the amplifier was 50-10000 with gain 
linearity more than 96 per cent. The sampling rate 
of the recording part was 1000 samples per second. 
The monitor and recording system had the capa­
bility to measure the signal interval in a couple of 
milliseconds range. 

-------------------------------------
Telephone System 

Analog 800 MHz: 
Analog 900 MHz: 

Digital 1800 MHz: 
Digital GSM: 

PCT: 

Brand name 

Motorola Star T AC 
Nokia 434 
Ericsson NH 238 
Nokia 7110 
Alcatel one touch view 
Bosch 608 
Dancall HP2731 
Ericsson GF788 
Motorola Star Tac X 
Nokia 5110 
Panasonic G500 
Philips Genie NF 
Siemens SIO Active 
Uniden TP II U 
Panasonic VE5058 
Sharp SD-C4T 
NEC TN 401 

Table 2. Details of pacemaker manufactures and 
brand name. 

Manufacture Pacemaker Type 

Medtronic: Premia VVI 
Thera DOD 

CPI: Vigor SSI 
Vigor DDD 

Teletronic: Reflex VVI 
Reflex DOD 

Pacesetter: Regency VVI 

RESULTS 
For each pacemaker the effect of a magnet 

was verified. There was clear change in the pacing 
rate with the magnet as shown (Fig. I and 2). 

However when the test was performed on 
seven permanent pacemakers and seventeen cellu­
lar phones, we found no interference in the pace­
maker function at all. There was no change in the 
pacing rate, or programmed function with all moda­
lities of the cellular phones. 

DISCUSSION 
The result of the study is surprising since 

we did not find any interference with the pace­
makers at all. This would give us some information 
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Fig. I. In baseline, there was pacing output in the rate of 70/minute. 

598 ms 
100 b-pm--

Fig. 2. With magnet, pacing rate increased to 100/minute. 

to answer the question when the patient with per­
manent pacemaker wants to use cellular phones. 
However there are a lot of limitations to this study. 
The undersaline system that was used to simulate 
the inside body situation may not represent the real 
situation. The pacemaker models, cellular phone 
models and systems are rapidly changing. The 
models and systems used in the study would be out 

of date soon and the result of the study may not he 
relevant to the new devices. The most important 
issue is the "in vitro" study. Until the information 
from the systematic "in vivo" study is completed, 
one still has to be extremely careful to advise pace­
maker patient since the chance of interference to 
pacemaker function by cellular phones cannot he 
completely excluded. 
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SUMMARY 
In the in vitro testing, there was no inter­

ference in commonly used permanent pacemakers 
from cellular phones in Thailand. However, there 
are limitations in the clinical utility of the study. 
The data would serve as basic information for sys­
tematic in vivo testing. 
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