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ABSTRACT

The early diagnosis has an very important role in curing dementia. But there was not an
effective method to diagnose it until now. In this paper we analyzed the EEG in Alzheimer’s
disease and normal control groups to compare by nonlinear parameter such as the largest Lyapunov
exponent Li. We found that patients with Alzheimer's disease have significantly lower L; than
normal groups. And we propose the nonlinear analysis of EEG as a useful tool for the early
diagnosis of Alzheimer’s disease.
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3 patients and 3 normal healthy controls were studied. Patients were diagnosed according to
DSM-I as probable Alzheimer’'s disease and were free of psychotropic medication for at least one
week before EEG recording. Additionally, Mini-Mental State Examination(MMSE) were carried out.

The sample characteristics were (mean * S.D.) :

patients ‘n =3 age = 6667=4.11 years,
(Alzheimer’'s disease) MMSE = 11.3%2.49 (maximum : 28 = non - demented)
age at onset = 61.67%t4.11 years
month of illness = about 60 months

controls ' n =3, age = 69.33£3.09 years,
MMSE =27.3+057

Al )} 2ube 9B NIJHON KONDEN 3jA1¢e] 29 EEG-4421K X 3719 output ©AFZH
E] Z2% EEG analogue signal® KAIST Z2gty} ANZSAFA)A #Ad Hd9 Analysis
System Personal Computer® InterfaceAl# digital signalZ v}4#o] datag +3& At FHZAE
e oHfst AN RE A HAFAEANN F8E e 33254 FML #5387
(KAIST) 28383 AM3gdad oA EAstgon, A3 AL&d FHXAES <Table 3.1>7
=3

<Table 3.1> A A&8 FAHZZ

Hyr)e] Sz HA9Y SR A=
Time Constant : 0.1 sec (1.6 HZ) AMEeg A7r 2 msec (500Hz . 32.678 sec)
Sensitivity © 7(N/mm Data 1 16384 (500 X 32.678)
Hi Freq Filter : 35 Hz F54 35 13@HEA 19D

EEG channels : ( F; T3 Fp, F3 Cs, EEG montage : Al / A2 9] Referential
Py 0, Fg Ty T Fpy Fy Cy Py Oy (International 10-20 Electrode Placement)
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<Table 3.2> The largest Lyapunov exponent of EEGs in for all subjests in all lead positions.
(the unit is bits/sec. A: A patient with Alzheimer’s disease. N: Normal control)

Lea Subjets A, : A, ’I A; N, : N, : N3z
Position : : ! :
Fy 723, 136 |, 74l 864 | 921 |, 838
Fy 732, 862 |, 162 816 | 869 | 872
F, 742, 741 | 182 912 |, 889 , 974
Fy 787 , 815 | 7162 792 | 898 | 812
Fp, 79 |, 831 |, 821 837 | 839 |, 828
Fp, 733, 762 | 716 932 |, 972 | 936
Cs 810 |, 827 | 789 878 |, 868 | 912
C, 712, 762 |, 732 863 |, 869 | 854
T, 789 . 792 | 79 832 |, 82 , 869
T, 710 |, 721 |, 79 789, 832 |, 701
Ts 721, 736 | 7182 896 | 79 , 798
P, 802 | 891 | 812 810 |, 916 | 878
P, 713, 832 | 7123 813 |, 809 | 810
0, 525 , 721 | 724 762 | 812 | 872
O, 672 | 679 | 812 743 | 812 | 803
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<Table 3.3> The average values of the largest Lyapunov exponent of EEGs for patients with
Alzheimer’s disease and for Normal controls in all lead positions, with stnadard
deviations. (the unit is bits/sec)

Lead Subjets Alzheimer’s disease : Normal controls
Position !
F, 7.33+0.08 ] 8740234
F, 7.85+0.56 : 852+0.26
Fy 7.55+0.19 : 9.25%0.36
Fy 7.88%10.22 : 8.34+0.46
Fp, 8.16£0.15 : 8.35%0.05
Fp, 7.37+0.19 : 9.47%0.17
Cs 809+0.16 : 8.860.19
Cy 7.3510.21 : 8.6210.06
T3 7.91%0.02 : 8.43%+0.18
T, 7.42+0.38 : 8.04%£0.20
T 7.4610.26 : 8.30+0.46
P 8.350.40 : 8.68+0.44
P, 756054 : 8.11+0.02
O, 6.90+t0.46 : 8.15%£0.45
0, 7211064 : 7.86+0.31
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<Fig 3.1> Comparison the Lyapunov exponent of EEG in Alzheimer’s disease
with those in normal control groups
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<Fig 3.2> Difference of the Lyapunov exponent of EEG in Alzheimer’s disease
from those in normal control groups
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