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Novel Electrophysiology Signal Recording
System Enables Specific Visualization
of the Purkinje Network and
Other High-Frequency Signals

Ammar M. Killu, MBBS,a Niyada Naksuk, MD,a Kalpathi L. Venkatachalam, MD,b Samuel J. Asirvatham, MDa,c
H igh-frequency signals (e.g., Purkinje poten-
tials) are of interest in arrhythmia syn-
dromes such as fascicular tachycardia and

ventricular fibrillation. However, restricted dynamic
range and sampling rate in modern electrophysiology
recording systems make it challenging to identify
high-frequency, low-amplitude signals, especially
those temporally situated near low-frequency, high-
amplitude signals or large sharp peaks. Although
increasing gain accentuates their appearance, clip-
ping and artifact may occur.

It is undetermined whether: 1) increased dynamic
range and sampling rate; and 2) use of additional
filtering and processing (PURE-EP, BioSig Technolo-
gies, Minneapolis, Minnesota), will improve recording
of Purkinje potentials and other high-frequency sig-
nals. As such, we performed unipolar and bipolar
cardiac conduction system mapping using various
catheters while simultaneously comparing PURE-EP
(0.05 to 1 kHz, 24-bit A/D conversion, 2000 samples/s
sampling rate, low gain with no saturation in the �250
mV range) with a standard recording system (0.05 to
500 Hz, 12-bit A/D conversion, 977 samples per second
sampling rate). The additional high-pass filtering
and processing in PURE-EP enables the detection
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and visualization of high-frequency signals in the
presence of larger waveforms.

PURE-EP consistently demonstrated superior
Purkinje potentials and other high-frequency signal
visualization compared with the standard recorder in
all sites of the cardiac conduction system. The PURE-
EP system has the capability to display the same
channel with different processing options to highlight
specific features while still displaying the original
electrogram signal. For example, the new system only
demonstrated high-frequency signals which corre-
lated with Purkinje potentials (Figure 1). Traditional
EP recording systems have fixed dynamic range and
sampling rate and, therefore, lack the adjustability
demonstrated by the PURE-EP system. Such features
may improve mapping/ablation outcomes in ar-
rhythmia syndromes dependent on the Purkinje
network.
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FIGURE 1 Intracardiac Electrograms Obtained From CardioLab and PURE-EP Signal Recording Systems

Compared with CardioLab, PURE-EP demonstrated high-frequency signals without artifact and clipping (*). In addition, the PURE-EP

automated filtering algorithm illustrates high-frequency signals that correlated with Purkinje potentials (black arrows). Although CardioLab

demonstrates the Purkinje signals, clipping of the ventricular electrogram occurs (red arrows).
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