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 Introduction It is currently felt that PPG AC and PPG DC modulation (mod) reflect stroke 
volume and preload, respectively. Ventricular function sets express cardiac work as a function 
of pre-load. The classic left ventricular stroke work (LVSW) per beat formula consists of mean 
systemic arterial blood pressure minus mean left atrial pressure*body surface area indexed 
stroke volume*K. This work measurement (pressure gradient*volume*K) can be abbreviated 
to mean systemic blood pressure*stroke volume. Accordingly, mean systemic arterial blood 
pressure*PPG AC mod as a function of PPG DC mod should provide the data required to 
evaluate left ventricular function. This premise was tested by evaluating the impact of 
phenylephrine on mean systemic arterial blood pressure*PPG AC mod as a function of PPG 
DC mod. 
 
Methods Eight adult patients (average age 47, range 15 to 64 years) undergoing shoulder 
surgery were studied. Phenylephrine was administered to support blood pressure during 
assumption of beach-chair position.  Systemic arterial blood pressure and pulse oximetry data 
were measured pre-phenylephrine and post-phenylephrine (doses 100-200 mcg, 13 data 
points). The study fulfilled Institutional Review Board criteria. 
 
Results Increases in AC mod represent decreases in stroke volume. To normalize this 
reciprocal relationship absolute values for AC mod were expressed as 1 minus AC mod (Y axis 
values). Increases in DC mod represent decreases in preload. DC mod values were normalized 
by inverting the numeric scale (X axis values). Phenylephrine administration was associated 
with increased or maintained ventricular function in seven patients. The remaining patient 
(aged 62 years) manifested decreased function. Relationships are presented in Figure 1 and 
table 1. 
 
Conclusion A series of left ventricular function data sets were constructed from systemic 
arterial blood pressure and PPG AC mod and PPG DC mod measurements.  The directional 
changes in the data with phenylephrine administration were consistent with established 
cardiac physiology principles. Findings infers that the combination of PPG AC, PPG DC 
modulation and systemic arterial blood pressure measurements may provide the raw data 
required to construct valid non-invasive ventricular function curves. The precise numeric 
impact of changed PPG modulation as a result of changes in the caliber of the 
microvasculature requires further study. 
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