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Detecting Hemodynamic Abnormalities Using
ECG and Cardiac Acoustical Data
Michel Zuber, MD, Peter Kipfer, MD, Patti Arand, PhD, Peter Bauer, PhD and
Robert Warner, MD
Facharzt and Inovise Medical, Inc., Othmarsingen, Switzerland, Frauenfeld,
Switzerland and Portland, OR, USA

Background: Hemodynamic abnormalities can be associated with ECG
changes. For example, the ECG evidence of left ventricular hypertrophy (LVH)
is a consequence of the hemodynamic abnormalities that produced the LVH.
However, we hypothesized that abnormal hemodynamics are more likely to be
associated with the presence of a third heart sound (S3) than with ECG find-
ings.

Methods: We obtained recordings from 50 ambulatory subjects (39 men, ages
36-84, mean 65 years) using Audicor™, a device that records and algorithmi-
cally interprets simultaneous 12-lead ECG and acoustical data. We used un-
paired T tests to determine if there are significant differences in the values of
BNP and of 4 echocardiographic parameters of cardiac function in subjects
with vs. without an S3 and with vs. without ECG evidence of LVH, prior myo-
cardial infarction (MI) and ST-T abnormalities.

Results: The following table shows all p values <0.05:
Parameter S3 LVH ST-T Prior MI
abn

BNP <0.001 -- -- --

EA ratio <0.01 -- -- --

T decel <0.05 -- <0.05 --

EE’ ratio <0.05 | <0.001 -- --

Hi diast pressure | <0.001 -- -- --

Conclusions: The electronically recorded S3 is associated with a wider range
of evidence for hemodynamic abnormalities than is ECG evidence of LVH, ST-
T or prior MI. The electronically recorded S3 can therefore augment the diag-
nostic capabilities of the ECG.




