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Overview — A recently developed, physiologically inspired, electroencephalographic
method for monitoring anaesthetic drug actlon is expected to show superior performance
compared to existing heuristic approaches’. It is hypothesised that this method is capable
of dissociating the effects hypnotic and analgesic agents have on frontally recorded
electroencephalographic activity. Such a feature is absent from all other existing
processed electroencephalographic depth of anaesthesia monitoring approaches. In order
to test this hypothesis electroencephalogram collected during propofol-remifentanil
anaesthesia was evaluated using a physiologically constrained fixed order times series
analysis method.

Methods — Forty five ASA | patients were randomly allocated to one of three groups based
on target effect site remifentanil concentration (0, 2, 4 ng/ml). Subsequently all patients
received stepwise increased targeted effect site concentrations of propofol until loss of
response to all measures of alertness and sedation. At each step change the Observer’s
Assessment of Alertness/Sedation score was determined. Raw electroencephalogram
was continuously acquired from a bipolar frontal montage and analysed offline using a
fixed order autoregressive moving average model to give derived measures of Cortical
State (CS) and Cortical Input (Cl). CS is designed to quantify the response of cortex to
arbitrary input whereas Cl is designed to quantify the magnitude of actual input to cortex.

Results — CS was found to clearly decrease with increasing levels of unconsciousness (Px
= 0.814) whereas Cl was largely independent of the OAA/S assessed state (P, = 0.527).
Regression analysis revealed that CS was significantly negatively correlated with
predicted effect site propofol concentration but uncorrelated with predicted effect site
remifentanil concentration. In contrast Cl was strongly correlated with target effect site
concentrations of both propofol and remifentanil. In particular it was observed that Ci
decreased with increasing remifentanil concentration. 2
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Conclusion — Because CS responds principally to variations in target effect site propofol
concentrations and is strongly correlated with OAA/S assessed levels it may represent an
alternative measure of hypnosis to existing indices. In contrast as there is a clear
dependency of Cl on target remifentanil concentrations it may be useful as a measure of
analgesic efficacy and the nociceptive — antinociceptive balance, though prospective
studies with noxious stimuli will be needed to validate such speculations.
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