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PAIN-EVOKED POTENTIALS IN AN ODDBALL DESIGN

TAO ChurrLi, HAN Ji-Sheng, LUO Fei

(Neuroscience Research Ingitute, Peking Universty , Beijing 100083)

Abgtract Objective: To diminate the psychologica influence on pain evoked potential and get further
access of human centra mechanisms of pain. Methods: An oddball desgn was adopted. Fourteen hu
man subjects were recruited. Electric stimuli of two different intendties (moderate non-pain and mod
erate pain, respectively) were delivered to the middle finger of the right hands via surface electrodes.
Blectroencephalographic (EEG) sgnds were recorded concurrently with stimulation markers. Each
subject accepted two experimenta sessons. Inone sesson, painful stimuli were st as the oddball tar-
get and non-painful stimuli asthe standard. In the other sesson, the desgn was reversed. Evoked po-
tentidlsof painful target (25Pa) and pain standard (75Pa) stimulation were compared. Result: Inthe
11 subjectswith quaified data, three componentsof pain-evoked potentia s were identified in vertex Cz
ste,i.e. , N1, P1, and N2, for both 25Pa and 75Pa stimuli. Satistical anayss showed that the am-
plitudes of 25Pa at Cz/ N1 and Cz/ P1 were dgnificantly larger than those of 75Pa, while no statitical
difference was found for Cz/ N2. Sngle dipole modeling identified their likely source as dorsa anterior
cingulate cortex for N1, paracentra lobule for P1 and posterior cingulate cortex for N2. Concludon:
Pain evoked potentia in thisoddball design (75Pain particular) are more switable for objective eval ua-
tion of pain.

Key words Pain evoked potentids; Oddbal paradigm
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N1 Table 1 Mean amplitudes of each evoked potential component
“10 T T T . .
from 25Pa and 75Pa stimulation
0.5 0.0 0.5 1.0 1.5 “ev)
time(s) N1 PL N2
25Pa -6.814+0.9860 11.33+1.542 - 1.785+0.3885
2 25Pa 14
75Pa - 6.418+0.9631 10.25+1.416 - 1.907 +£0.4091
, 25Pa &z s N1 N2 P1
P vaue 0.0482 0.0013 0.5910
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Fig.1 Components of Evoked potentids of panful target stimulation
(25Pq) . The group average waveform of the painful target stimulation
from eectrode Cz is diglayed. Three components, N1, P1, and N2, 2 25Pa  75Pa (ms)
were identified. Smilar waveform was observed for standard pan Table 2 Mean latencies of each component from 25Pa and

(75Pa) gimulation.
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75Pa gtimulation (ms)

N1 P1 N2
25Pa 113.3+£3.4 212.4+6.7 370.7+8.2
75Pa 114.3+£3.7 209.5+£7.1 364.3+£12.2

P vaue 0.2536 0.4053 0.5156
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Table 3 Source dipoles parameters of the three components from 25Pa and 75Pa stimulation
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Postion(mm)
Magnitude (nAm) GOF( %) Power RMS{ V)
X Y z
N1
25Pa -5.2 -1.2 45.2 138.2 97.1 17
75Pa - 6.3 -0.4 41.4 148.4 97.6 17.6
P1
25Pa - 20 -0.9 52.8 96.4 96.5 29.1
75Pa -22.3 -0.6 54.9 84.5 95.6 26
N2
25Pa -22.7 -9.1 41.3 35 98.6 13.3
75Pa -25.9 -0.9 32.7 36.6 98.3 13
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