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Editorial comment: High-frequency ECG in acute myocardial ischemia

Elin Tragardh, MD

Department of Clinical Physiology
Lund University Hospital

221 85 Lund, Sweden

By convention, the standard 12-lead electrocardiogram
(ECG) contains frequencies below 100 Hz, but it is well
known that the ECG signal, particularly the QRS complex,
also contains higher frequencies. Different techniques to
extract the high-frequency QRS components (HF-QRS) have
been used in previous studies, as well as different frequency
ranges.

It has previously been shown that changes in HF-QRS,
in the 150-250 Hz range, are more sensitive than is standard
ECG for detecting myocardial ischemia, both during exercise
tests and during angioplasty-related coronary artery occlusion
[1-3]. In this issue of the Journal of Electrocardiology,
Rahman et al investigate changes in HF-QRS during
adenosine myocardial perfusion imaging (MPI) stress tests.
They conclude that analysis of HF-QRS is highly sensitive
and specific for detecting reversible perfusion defects, and
significantly more sensitive than conventional ST-segment
analysis. The results are promising for the future of HF-QRS.

It is very interesting that the authors find a high
sensitivity when using adenosine MPI as gold standard. It has
been debated whether administration of adenosine causes
“true myocardial ischemia” (oxygen deficit) or only reflects
the impairment of flow reserve caused by the atherosclerotic
stenosis. One study has shown that cardiac output doubles in
healthy individuals during adenosine infusion [4], thus
causing a real workload on the heart, whereas others argue
that “true ischemia” during adenosine administration only
occurs in the presence of coronary steal [5]. It is not possible
to know whether “true ischemia” occurred or not in the
present study. The findings of highly sensitive and specific
changes in HF-QRS could therefore occur be due to “true
ischemia” or due to other factors.

The mechanisms underlying HF-QRS are not fully
understood. Studies suggest that HF-QRS depend on the local
conduction in the heart [6]. The phenomenon has been
simulated in a computerised heart model, and one possible
explanation for the decrease in HF-QRS during acute
ischemia is slowing of conduction velocity in the region of
ischemia. There is also some evidence that the autonomic
nervous system affects HF-QRS, but so far no basic studies
have been performed.

The article by Rahman et al is an important contribution
to the studies on high-frequency ECG. The article uses
software, recently developed by the authors at NASA, that
allows HF-QRS to be analysed and displayed in real-time [7].
This new method has shown promising results in detecting
various cardiac conditions and could be an important future
contributor to the clinical electrocardiography.
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