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Objectives

The power spectral analysis of electroencephalogram has been widely used to reveal the pathophysiology of the alco-

holic brain. However, the results were not consistent and the three dimensional study can be hardly found. The purpose of this study
was to investigate characteristics of the three dimensional electroencephalographic (EEG) activity of alcohol dependent patients using
standardized low resolution electromagnetic tomography (SLORETA).

Methods

The participants consisted of 30 alcohol dependent patients and 30 normal healthy controls. All the participants were

males who had refrained from alcohol at least one month and were not taking any medications. Thirty two channel EEG data was col-
lected in the resting state with eyes-closed condition during 30 seconds. The three dimensional data was compared between two groups
using SLORETA for delta, theta, alpha, betal, beta2, and beta3 frequency bands.

Results

sLORETA revealed significantly increased brain cortical activity in alpha, betal, beta2, and beta3 bands each in alcohol

dependent patients compared to normal controls. The voxels showing the maximum significance were in the left transverse temporal
gyrus, left superior temporal gyrus, left anterior cingulate, and left fusiform gyrus in alpha, betal, beta2, and beta3 bands respectively.

Conclusions

These results suggest that chronic alcohol intake may cause neurophysiological changes in cerebral activity. There-

fore, the measuring of EEG can be helpful in understanding the pathophysiology of cognitive impairements in alcohol dependence.
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Table 1. Demographic characteristics of alcohol patients and nor-
mal controls

Variable Patients (n = 30) Controls (n=30) p

Age (years) 48.03 + 4.91 46.47 + 539  0.244
Education (years) 9.57 + 3.54 13.47 £ 1.57  0.000
AUDIT-K 27.43 + 0.97 5.6 +3.33  0.000
OCDS 2527 + 2.42 7.07 + 1311  0.000
Age at the first 19.37 + 4491 1890 + 1.826 0.4601

drinking (years)

AUDITK : Korean Version of Alcohol Use Disorder Identification
Test, OCDS : Obsessive Compulsive Drinking Scale
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Fig. 1. SLORETA source image revealed signifi-
4 cantly increased brain cortical activity in alpha (A),

5 0

+5em (X))

beta1 (B), beta2 (C), and beta3 (D) bands each in
alcohol dependent patients compared to normal
controls. Increase of cortical activities are shown in
yellow and red. The maximal differences were found
in the left transverse temporal gyrus (A), left superi-
or temporal gyrus (B), left anterior cingulate (C), and
left fusiform gyrus (D). Statistical significant level was
set as p < 0.01. sLORETA : standardized low reso-
lution electromagnetic tomography.
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Table 2. Results of sSLORETA voxel-by-voxel independent t-test compared alcohol dependent patients with normal control subjects

Local max coordinates

Band Region BA

X y z
Alpha (8—12 Hz) —40 -30 10 Transverse temporal gyrus 41
Betal (12.5—-16 Hz) —40 —40 10 Superior temporal gyrus 41
Beta2 (16.5-20 Hz) -5 20 20 Anterior cingulate 33
Beta3 (20.5-28 Hz) -35 —40 —25 Fusiform gyrus 20

The local max coordinates is presented. BA : brodmann area, sLORETA : standardized low resolution electromagnetic tomography
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