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Background

Epilepsy is the second most common neurological disorder behind stroke, . Teager-Kaiser energy operator (TKEO)-based method Tb|zpf .......... f thTKEObd ....... dtt ...... thdthddtttt .....
aCCOI’dIng tO the WOr|d Health Organlzathn (WHO) 1e—3 (a) apble errormance o e ased seizure detection method on € Inadepenaent test se
The discrete TKEO is defined s Sens Spec
* Epilepsy is caused by the disruption of the finely tuned inhibitory and excitatory E . - .
balance in brain networks, manifesting clinically as seizures. = (+/- std) (%) (+/- std) (%) ("'/ std) (%)
o E IAKA Test (N=3 72.1(+/-12.0) 97.5(+/-0.1)  98.0 (+/- 0.7 E
* Electroencephalographic (EEG) monitoring in rodent disease models of epilepsy is ¢[X¢ ] = x2 — X, * X.f o () 5 (N=3) (+/ ) (+/-0.1) (+/-0.7) :
critical in the understanding of disease mechanisms and the development of anti- =4 M : DS Test (N=4) 73.5(+/-24.9)  62.4(+/-25.8)  62.3(+/-25.7)
seizure drugs. =, F s
go_ 7 X T i mm e E E E E E E E E E E E E E H E E E E E E E E E E E E E E E E E E E E E EEEEEEEEEEEEEEEEEEEss .e®
* Seizure detection with EEG requires a direct examination by a physician and T S T T TR
substantial amount of time and effort. Figure 2. TKEO applied to thT::Z(I?L mouse EEG signal (a) the original Table 3. Performance of the XGBoost-based seizure detection method on the independent test set.
] ] ] ] signal (b) the signal after the TKEO approach wasapplied (the red
 Automated detection is a powerful method to devote to this task which can reduce line is the threshold) Sens Spec Acc
the annotation time of experts. (+/- std) (%) (+/- std) (%) (+/- std) (%)
 Research on seizure detection methods applicable to multiple mouse models has IAKA Test (N=3) 93.0 (+/-20.6)  99.3 (+/-1.4)  99.3 (+/- 1.4)
been limited to date. DS Test (N=4) 99.5 (+/-1.1)  98.0 (+/-1.4)  98.0 (+/- 1.4)
* |n this study, an automated method for seizure detection in EEGs from different
mouse models of epilepsy is proposed. std: standard deviation

Conclusion

Data
ST v' XGBoost-based method performed better than TKEO-based method in both
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Figure 1. Examples of the typical seizure patterns in the mouse model | and mouse model Il of epilepsy
(the signal in the red block indicates the presence of seizure event).

Mouse model Il : Dravet Syndrome (DS) F1.Scnla(+/-)tm1Kea

Mice were bred with a mutation which mimics DS, a rare and severe epileptic encephalopathy.
DS, F1.Scnla(+/-)tm1Kea experience recurrent spontaneous seizures. These were recorded
using tethered EEG monitoring from 12:30 to 6:30 pm between postnatal days p21-p28.

Future work

The method need to be validated in data sets from :

L1 Larger numbers of mice

L] Different mouse models of epilepsy

Table 1. Number and duration of seizures labelled by experts Twu Mouse muﬁ-elé
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Figure 4. Structure of the XGBoost-based method that contributed to the research results reported in this paper.
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