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Clinical Applications of Event-related Potentials*

Jun Soo Kwon, M.D.**

——ABSTRACT

"The event-related potentials are difined as the changes in voltage that occur at paticular
time before, during and after something that happens in the physical world or some psychologi-
cal processes. The possibilities of clinical applications of ERP are considered because the endo-
genous potentials such as P3 and contingent negative variation(CNV) are determined by the
psychological significance of the stimulus. The P3 is a positive wave that occurs when a subject
detects an informative task-relevant stimulus. The P3 amplitude and latency are affected by
the various factors as subjective probabilites. stimulus meaning and information transmission.
It is suggested that P3 wave is associated with the decision making, cognitive or perceptual
closure, memory updating and transfer of information to consciousness etc. Although the intra-
cerebral origin of the P3 wave is not known, the P3 may have multiple intracerebral generators.
The CNV is a slow potential shift occuring during the foreperiod, between warning and response
signals, in a reaction time experiment. It is related to expectancy, preparation etc. The abnormal
findings of P3 wave and CNV in various psychiatric disorders are also discussed. »
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Fig. 1. This figure shows how the ERPs of one subject
changed as a function of which ear was being
attended. Note the enhanced N1 component
(¥) to the attended tones. The ERP to the
detected targets also contains a larger P3(A)
that is not present in the ERP to the targets
in the attended channel(Picton and Hilyard,
Handbook of Electroencephalography and Clini-
cal Neurophysiology, 1988 : P367).
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Fig. 2. Auditory evoked potentials during sleep. Note the attenuation of the N1 wave during
sleep and the addiction of a large N2 wave during non-REM stage of sleep(Picton
and Hillyard, Handbook of Electroencephalography and Clinical Neurophysiolog, 1988

: P364).
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Fig. 3. P3 waves averaged across all subjects for the
target and non-target tones at four levels of a
stimulus probability from Pz electrodes(Kwon et
al, The Seouol J Psychiatry, 1992 : 17 : 91).
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Fig. 4. Event-related potentials elicited by visual stimulus in schizophrenics before and after medication and
in a normal control subject tested twice. One the left are shown the waveforms for a schizophrenics
who improves drammatically following the administration of neuroleptics(“Responder”). In the center
are shown the data for a patient who did not improve on neuroleptics(“Non-responder”). The responder
exhibited a substantial increase in P300 following the administration of neuroleptics(Duncan, Schizophre-

nia bulletin, 1988 ; 14 : 201).
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Fig. 5. Inverse correlation between degree of thought
disorder and volumn of left posterior STG in pa-
tient with schizophrenics(Shenton et al, N Engl
J Med 1992 ; 327 : 604-612).
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g3 wAFAed, AU AF5E F(S1, war-
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Fig. 7. Contingent negative variation(CNV) appears fol-
lowing the conditional response and submerges
the negative component of the imperative res-
ponse(Water et al. Nature, 1964 ;203:P
381).
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dure), & oW o] Hojdti= A g 7,
dige] HE e e SAAY A/ E & F
AtH(Fig. 7D). o] AL s27} Y}2.7) AR 7%
A Vel £5498 o] Fd) oA o A2
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Fig. 8. Averaged vertex CNVs from a normal control subject(top). a high anxiety patient and
schizophrenic patient under standard conditions(left column) and with distraction(right
column). (McCallum and Water, Electroenceph Clin Neurophysiol, 1968 ; 25 : 319-

329).
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2% 9482 magnetoencephalogram(MEG) &
0] &3d &t 2L AEE S ENA AF3}o
Z Aol HZ ERPY ¥HYHoz FA7A
AHgE gl dedl AFoly FRIIG 2
o 22 (univariate analysis)o] ohd 2<1#4
(factor analysis) 52 58 thd ¥ ¥4 (multivariate
analysis) & A|=33 1ol & Ago] }E Fol¥
2AEE AHEEY FEEL Fdded ol8E
HedE &% /71T e ARt

ZACHo] : Ald #¥A Y - P8 - Contingent nega-
tive variation.
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