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Introduction

Advanced Automated EEG signal processing

with Morpheus uses multidimensional

mathematical analyses of digitized biologic

signals applying adaptive segmentation

with fuzzy logic. Sodium Oxybate is used 

to treat narcolepsy with cataplexy and

excessive daytime sleepiness. Sodium

Oxybate is known to increase stage 3, 4

(slow wave) sleep. This study applies

advance signal processing in patients 

treated with sodium oxybate.

Methods

Ten polysomnography (PSG) studies were

analyzed by Morpheus. Five patients who

had their initial dose of sodium oxybate

administered in the sleep lab were 

compared with their baseline PSG results.

Morpheus fundamental frequency changes

were quantified as an outcome measure 

of improvement in sleep state with drug

therapy. Fundamental frequency is the

modal frequency of quasi-stationary 

states represented as adaptive segments.

Adaptive segments include mixed 

frequency 1, mixed frequency 2, low 

frequency, and high frequency segments.

Fundamental frequency values below 4 Hz

are believed to represent EEG synchrony.

The percentage of fundamental frequency

below 4Hz as a function of total sleep time

was calculated during the baseline PSG 

and compared with the treatment night.

ESS and SMI data were collected on each

patient at baseline and after treatment to

assess effects on daytime sleepiness and

sleep continuity, respectively. T-tests were

performed to assess statistical significance.

Results

Of the five patients included there were 

3 women ages (15- 58) and 2 men ages 

(70-75).  All five had baseline PSG studies

prior to their treatment studies with 

sodium oxybate occurring between 9/04

and 7/05. Means and standard deviations

for the percentage of time under 4 Hz in

the baseline period was 17(14) while 

treated with sodium oxybate was 40(15).

The range of percentage in the baseline

period under 4 Hz was 0-32%; while the

range when treated with first dose of 

sodium oxybate in the sleep lab was 19-

56%. A t-test comparing  the percentage

of 4 Hz at baseline compared with first

night of sodium oxybate treatment in 

the sleep lab were statistically significant

p<0.02. ESS and SMI scores showed

improvement following treatment with

sodium oxybate.  

Conclusions

Morpheus automated analysis differentiat-

ed baseline and treatment PSGs as to an

increase in the percentage of time at

modal frequency below 4 Hz. Sodium 

oxybate enhances fundamental frequency

below 4 Hz demonstrating EEG synchrony.

Enhanced resolution by automated analysis

may offer improved efficiencies, 

reproducibility, and insights into sleep

states and processes. 
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t-Test: Two-Sample Assuming Equal Variances

On Sodium Oxybate under 4 Hz
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Adaptive segmentation of the EEG signal enables 

performing sleep fragmentation and microanalysis.
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