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It is well-known that arterial pulse pressure variation can be induced by positive pressure ventilation. Arguing that positive 
pressure ventilation would likely also influence the electrocardiogram (ECG) through variations in thoracic blood volume 
and thus thoracic electrical conductivity, like Cannesson’s  team [1], we hypothesized that a similar effect might be obtained 
with the electrocardiogram. We set about to test this hypothesis using a custom data acquisition system to collect intraop-
eratve data at 600 samples per second per channel in patients with an arterial line in situ undergoing general anesthesia 
and positive pressure ventilation. Airway pressure was obtained by connecting a clinical pressure transducer to the patient 
breathing circuit. The figure below shows a sample result including a period of apnea.

The presented data clearly confirms the findings of Cannesson  et al. that the amplitude of the electrocardiogram does vary 
with positive pressure variation.  We hypothesize that the amplitude of the electrocardiogram increases as the volume of 
blood in the thorax decreases as a result of positive pressure ventilation. Note also how this variation vanishes under apneic 
conditions.

This hypothesis is also supported by the work of Madias and Guglin [2], who investigated the effect of  fluid removal by 
ultrafiltration  (UF) pump on the on the ECG amplitude in patients in heart failure (CHF). They concluded that “augmenta-
tion of the amplitude of QRS complexes correlates well with net fluid loss in response to UF in patients with CHF, and can 
be employed as an index of effectiveness of therapy.”
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Figure: A plot of electrocardiogram (ECG) amplitude and airway pressure against time. Note how the regular 
respiratory variation in ECG amplitude vanishes with apnea.


