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Ambulatory electrocardiogram (aECG) monitoring is the com-
monest second line investigation in children with a suspected or
known cardiac rhythm problem used to diagnose arrhythmias as
well as to determine the efficacy of intervention [1]. The traditional
Holter monitor has been the most widely used modality in aECG
monitoring. Holter monitors are available only for a duration of
24e48 hours and require the patient to stay in or in close proximity
to the healthcare facility as the device needs to be returned for
interrogation. This is often a challenge in a large country with sig-
nificant resource limitations like India. Hence patch aECG recorders
are becoming increasingly popular among cardiologists and cardiac
electrophysiologists [2]. One such patch based aECG is the Webcar-
dio monitoring system (Gadgeon Smart Systems, Kerala, India).
Similar patches have been used in the pediatric population
including neonates in the Western world. However, the WebCardio
patch is being recommended only in children more than 2 years of
age due to lack of data and perceived concerns about the effect of
the strong adhesive used in the patch on the infant skin. We report
our preliminary experience with the use of Webcardio Holter in 2
neonates with arrhythmias.

A 25-day old neonate weighing 3.4 kg was referred for manage-
ment of a recurrent tachyarrhythmia. She had multiple episodes of
a regular narrow complex tachycardia (Fig. 1 A) each of which
terminated with administration of intravenous Adenosine. The
baseline electrocardiogram did not show any evidence of ventricu-
lar pre-excitation. A diagnosis of atrio-ventricular (AV) reentrant
tachycardia (due to a concealed accessory pathway) was made.
Dual pharmacotherapy with Sotalol and Digoxin was initiated
resulting in control of tachyarrhythmia 72 hours after admission.
The neonate was discharged after a further 48 hour in-hospital
monitoring during which there was no recurrence of tachycardia.
A Webcardio patch was placed prior to discharge. This provided
good quality 2 channel recording for 92 hours. The neonate was
in sinus rhythm during most of the period. There was a single
episode of narrow complex tachycardia with a heart rate of 280
per minute which lasted for 12 minutes and reverted
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similar to the episodes recorded during hospitalization. At follow
up, 3 months later, the infant remained symptom free.

A 34-year-old second gravida mother was referred for a fetal
cardiac evaluation at 30 weeks gestational age due to an irregular
fetal heart rate. The heart was structurally normal. There were
frequent premature ventricular contractions (PVC) in trigeminy
and bigeminy pattern. This pattern persisted throughout the rest
of her pregnancy with occasional couplets noted during ultrasound
evaluation. The baby was delivered by normal vaginal delivery at 39
weeks and weighed 3.7 kg at birth. The peri-natal period was un-
eventful. The rhythm evaluation documented recurrent episodes
of non-sustained ventricular tachycardia with a maximum heart
rate of 190 per minute lasting 3e20 seconds (Fig. 2A). The baby
remained hemodynamically stable and the heart function was
normal. He was managed with oral beta-blockers (Propranalol)
resulting in control of arrhythmia in the next 12 hours. The baby
was monitored in-hospital for 72 hours. During this period, there
were occasional episodes of non-sustained ventricular tachycardia
and PVC which reduced in frequency. The baby was discharged af-
ter a Webcardio patch was placed (Fig. 2 B). This provided 72 hours
of good quality recording. There were 4 episodes of non-sustained
ventricular tachcyardia with iso-rhythmic atrio-ventricular disas-
sociation or 1:1 ventriculo-atrial (V-A) conduction (Fig. 2 C). How-
ever, the maximum heart rate was only 143 per minute and no
clinical concerns were raised by the parents during this period.
There was no difficulty or skin damage while removing the patch
in both the neonates.

The indications for aECG monitoring in children are similar to
adults.However, there are important concerns regarding the avail-
able modalities. Traditional Holter monitors are often too bulky for
small children and offer a relatively short duration of ECG
recording. Older infants and toddlers are often intimidated by
wired Holters. Hence there has been interest among the pediatric
cardiac community regarding the use of wireless patch aECGmoni-
toring. A number of devices are available worldwide. The pediatric
experience with the Zio XT patch (iRhythm technologies, CA, USA)
has been published and included its use in neonates [3,4]. However,
the device is not available in India. One of the widely used patches
in South India is the Webcardio monitoring system. The device has
been shown to provide good quality diagnostic information compa-
rable to a traditional Holter in adults [5]. The anecdotal experience
of its use in the pediatric population has been reported to be satis-
factory. The Webcardio patch provided good quality recordings in
both the neonates on whom the patch was placed. We did not
compare the findings on Webcardio to that of a traditional Holter
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Fig. 1B. Snapshot from the Holter recording of patient 1 demonstrating abrupt onset of tachycardia.

Fig. 1C. - Snapshot from the Holter recording of patient 1 demonstrating an abrupt termination of the tachyarrhythmia consistent with a reentrant mechanism.

Fig. 1A. Standardized 6 lead ECG of patient 1 demonstrating a regular narrow complex tachycardia with a short ReP interval and a heart rate of 242 per minute consistent with
atrio-ventricular reentrant tachycardia.
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Fig. 2A. Standardized 12 lead ECG of patient 2 demonstrating a non-sustained tachyarrhythmia with broader QRS complexes and 1: 1 ventriculo-atrial conduction.

Fig. 2B. Image of the patch recorder placed on the neonate’s chest.
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or cardiac telemetry simultaneously. The main challenge in obtain-
ing simultaneous recordings is the inability to place both monitors
in the small chest surface of the neonate. We hence have to rely on
similar information obtained from older patients which has been
deemed satisfactory [5]. The arrhythmias detected on Webcardio
were similar to the ones detected on ECG monitoring lending
further credibility to the results. The aECG recording by capturing
the initiation and termination of the tachyarrhythmia helps under-
stand the mechanism of arrhythmia when it is not clear on surface
ECG recordings. In the first case, there was abrupt initiation of the
arrhythmia and the tachyarrhythmia terminated abruptly with a p
wave. This confirmed the AV reentrant mechanism of the
arrhythmia.

Our preliminary experience suggests that the device can be used
safely in neonates and the quality of recordings are good enough to
provide diagnostic information.



Fig. 2C. Snapshot from the Holter recording of patient 2 demonstrating a tachycardia with 1:1 ventriculo-atrial conduction and a heart rate of 145 per minute.
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