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Electromagnetic interference (EMI) can affect various medical devices. Herein, we report the case of EMI from wireless local area network
(WLAN) on an electrocardiogram (ECG) monitoring system. A patient who had a prior myocardial infarction participated in the cardiac re-
habilitation program in the sports medicine center of our hospital under the wireless ECG monitoring system. After WLAN was installed,

wireless ECG monitoring system failed to show a proper ECG signal. ECG signal was distorted when WLAN was turned on, but it was nor-
malized after turning off the WLAN. (Korean Circ J 2013;43:187-188)
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Introduction

Use of mobile communication devices and wireless data transmis-
sion in the hospital environment is increasing.” Electric devices such
as cellular phones, walkie-talkie radios, wireless local area networks
(WLAN), personal digital assistants, and Bluetooth devices can
cause electromagnetic interference (EMI).? Medical device malfunc-
tion related to cellular phones has been reported.” However, reports
describing EMI from WLAN on electrocardiogram (ECG) machines in
routine clinical practice are limited. Recently, we experienced a case
of EMI from WLAN on ECG monitoring system.

Case

A patient, who had experienced a prior myocardial infarction, par-
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ticipated in the cardiac rehabilitation program in the sports medicine
center of our hospital, under the wireless ECG monitoring system
(Quinton Q-Tel Cardiac Rehabilitation Management System, Cardiac
Science, Bothell, WA, USA). The patient's ECG signal was transmitted
from a transmitter to a receiver at frequency of 2.4 GHz by the sys-
tem. Five leads were attached to the patient's chest wall for ECG
monitoring during exercise. The ECG monitor had shown clear ECG
signals until WLAN (SK Telecom, Seoul, Korea) was set up at the
sports medicine center. Therefore, EMI from WLAN on ECG monitor-
ing system was suspected. The WLAN signals were transmitted at
100 mW and in the 2.4 GHz frequency bands. Wireless access point
was located 2 m apart from the receiver of the ECG monitoring sys-
tem. A distorted ECG signal was displayed when WLAN was turned
on (Fig. 1A). The ECG signal was normalized after WLAN was turned
off (Fig. 1B). Abnormal ECG signal reappeared right after turning on
the WLAN (Fig. 1C). We concluded that WLAN signal interfered ECG
signal. Thus, we removed the WLAN device from the sports medicine
center.

Discussion

Mobile cellular phones and other wireless communication devices
are widely used by in-hospital care providers.? It has been recogniz-
ed that wireless devices can induce EMI that may interfere in the
operation of cardiac monitors,” pacemakers,” implantable defibrilla-
tors? and ventilators.” It has been reported that mobile cellular ph-
ones produce EMI on modern ECG machines when activated in di-
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Fig. 1. Electromagnetic interference of wireless local area network (WLAN) on ECG monitor. A distorted ECG signal was displayed on the ECG monitor after
placing ECG leads when the WLAN was turned on (A). The ECG was normalized after turning off WLAN (B). The abnormal ECG pattern reappeared right af-

ter turning on the WLAN (C). ECG: electrocardiogram.

rect contact to the acquisition module and EMI impairs ECG inter-
pretation.s) In addition, it has been shown that magnetic field based
wireless auto identification technology produces hazardous EMI in
two 12-lead ECG machines.”

It has been known that WLAN is far less likely to produce EMI than
mobile cellular phones and clinically relevant EMI is very uncom-
In our case, the WLAN signal in-
terfered ECG monitor signal, though wireless access point was lo-

mon at distances greater than 1 m.?

cated 2 m apart from the receiver of ECG monitoring system. We
speculate that EMI occurred because WLAN and ECG monitor oper-
ated in the same 2.4 GHz band. A different ECG monitoring system
(Philips Medical System, Andover, MA, USA) has been used at the
cardiology unit in our hospital. The frequency range of the system
allows operation in both the 590-632 MHz and the 406-480 MHz
frequency bands. WLAN in the cardiology unit operates in the 2.4
GHz frequency bands. There is no interference between ECG moni-
toring system and WLAN in the cardiology unit. Therefore, sharing
the same frequency band may lead to interference.'”

To our knowledge, this is the first case of EMI from WLAN on an
ECG monitoring system in Korea. WLAN is used more frequently than
in the past, therefore, EMI from WLAN on medical apparatus should

be carefully monitored.

References
1. Gladman AS, Lapinsky SE. Wireless technology in the ICU: boon or ban?

http://dx.doi.org/10.4070/kc}.2013.43.3.187

Crit Care 2007;11:165.

2. Lapinsky SE, Easty AC. Electromagnetic interference in critical care. J
Crit Care 2006;21:267-70.

3. Klein AA, Djaiani GN. Mobile phones in the hospital--past, present and
future. Anaesthesia 2003;58:353-7.

4. Tri JL, Severson RP, Firl AR, Hayes DL, Abenstein JP. Cellular telephone in-
terference with medical equipment. Mayo Clin Proc 2005;80:1286-90.

5. Hekmat K, Salemink B, Lauterbach G, et al. Interference by cellular ph-
ones with permanent implanted pacemakers: an update. Europace 2004;
6:363-9.

6. Fetter JG, Ivans V, Benditt DG, Collins J. Digital cellular telephone inter-
action with implantable cardioverter-defibrillators. J Am Coll Cardiol
1998;31:623-8.

7. Shaw Cl, Kacmarek RM, Hampton RL, et al. Cellular phone interference
with the operation of mechanical ventilators. Crit Care Med 2004;32:
928-31.

8. Baranchuk A, Kang J, Shaw C, et al. Electromagnetic interference of
communication devices on ECG machines. Clin Cardiol 2009;32:588-92.

9. Kapa S, Pierce T, Hayes DL, Holmes DR Jr, Asirvatham SJ. Electromag-
netic interference of magnetic field based auto identification technolo-
gies in healthcare settings. IntJ Med Inform 2011;80:239-50.

10. Garcia CU, Sigler FG, Duran MD, et al. On practical issues about interfer-
ence in telecare applications based on different wireless technologies.
Telemed J E Health 2007;13:519-33.

www.e-kej.org



