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To effect the latter, we consider phase increments, and define the
conditional mutual information. And then define a directionality
index.
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In anaesthesia a chemical perturbation of the organism leads to a I
temporary loss of consciousness, but just how this happens remains to a O s
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Itis perhaps not surprising, therefore, that the incidence of awareness
among patients undergoing surgery is nonzero. The problem can be
particularly severe in cases where for clinical reasons the anaesthesia is

kept as light as possible, and where a patient is unable to give any = Different
voluntary indication of awareness. - B phase-locked
A well advertised approach to assessment of depth of anaesthesia it states |

bispectral index technique known as BIS. But Its use is controversial and * = - - - (]
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itis certainly not 100% accurate.
So, a reliable approach is needed!!
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& 1 In order to reduce the effects of noise and artifacts by
- concentrating on the information of primary interest, the

Schematic diagram of 3-oscillator model of mutual interactions
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resultant time-series were preprocessed prior to analysis by

20 - = = —3 - e am e selecting out the frequency bands of interest.
r\"‘ Iﬂ v The EEG power spectrum is conventionally divided into several
0 | frequency bands: 5(0.5-3.5 Hz), 8(3.5-7.5 Hz), a(7.5-12.5 Hz),
L i L.] B(12.5-25 Hz), y(25-100 Hz).
"5“ 1 The frequency ratios all underwent changes at the transition.
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During the deep phase of anasthesia, the &/respiration ratio f5/fr Project Go al

remained close to unity, suggesting some possibility of
synchronization.
But it was impossible to reveal any synchronization between The synchronization indices of cardio-respiratory system can be also seen when

waves and respiration, despite their closeness in frequency. i i R fl q PR "
There is abundant evidence favoring the perception of the cardio- Thils conclusion wasttastottand confifiod. cardiac and respiratory activity interact in a similarly causal way during the forced
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E 10d S e s e et et e 22 (i tho o tre of interactions and causal relationships between them. we con5|de|f a netw_ork of thre_e oscillators. In this poster, frequency analysis and
t anaesthesia, transitions between different phase-locked states are one way of interaction analysis are shown.

= 0 1111 1111 found to occur in a reproducible sequence, suggesting that the state

:2:;“‘;';;‘::::‘,‘;"5::{ L’:","::r:e';‘t’"""a“y useruliraasipolitie; The aim of this project is to find out other methods to analyze these interactions
0 1 2 Y- IR e | S s fm'm A T between three oscillators and find out some other indices to define the depth of
Time [s] the similarities in cardio-respiratory dynamics and in other anaesthesia in order to create a reliable measure of depth of anaesthesia by

characteristic frequency ratios between humans and rats, it seems combining several such indices.

plausible that similar results may also apply to humans.
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