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The true unipolar 
electrocardiographic device
Researchers at the University of Western 
Sydney have developed a revolutionary new 
unbiased electrocardiography conduction 
model and device.

Since its introduction into standard 
clinical practice almost forty years ago, 
electrocardiography (ECG), has been 
recognized as the principal screening and 
diagnostic tool for cardiac diseases. However, 
aside from some minor improvements (e.g. 
digital image storage instead of direct printing), 
electrocardiography has remained largely 
unchanged since its invention. In particular, 
despite the advances in the field of bio-
amplifiers, modern electrocardiography is still 
biased by the need to measure the voltage 
difference between electrodes twice, and by 
the use of a questionable virtual reference 
(Wilson Central Terminal) for the majority of the 
signals; this reference also relies on the perfect 
contact of four electrodes placed on different 
limbs in order to be accurate.

Advances in the field of bio-amplifiers have 
been applied to electrocardiography creating a 
new unbiased electrocardiography conduction 
model and device.  

While this new device allows more precise 
evaluation of the cardiac phenomenon, it also 
preserve the current practice as electrode 
placement is unchanged and simple point by 
point subtraction allows precise calculation of 
standard signals.

Using our true unipolar electrocardiographic 
device we are also able to precisely measure 
the Wilson’s central terminal (WCT), to show 
its unpredictable variability during the cardiac 
cycle. We also introduce a new cardiac 
conduction model that uses a new central 
terminal (CT) that has negligible variability during 
the cardiac cycle and lead to a more concise 
formula for the mean cardiac axis.

As example, in figure is depicted a true unipolar 
limbs ECG recording taken from a volunteer 
subject (top panel), the point to point subtraction 
of LA and RA allowed calculation of the standard 
Lead I (middle panel). In the bottom panel, 
WCT and CT are compared showing that WCT 
introduces artifacts in the critical ST segment.
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