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Epilepsy is a chronic neurological disease showing a symptom of repeated seizures without any other physical
disorders. Among the diagnostic examination for epilepsy, the electroencephalogram (EEG) has been known as an
important test. This study aimed to investigate the EEG with photic stimulation in the pediatric epilepsy patients. They
underwent digital sleep and waking EEGs or waking EEGs with photic stimulation. Epilepsy type, seizure history, and
season of occurring seizure were analyzed. Epilepsy patients showed more response during the period of photic-on and
eye close at the frequency of 10~20 Hz during the EEG activation procedure. Photoparoxysmal response (PPR) was

shown in 206 patients out of total 1,551 epilepsy patients. PPR was appeared more frequently during summer and winter
seasons, and especially in the patients who had a history of seizure. During the PPR, EEG pattern showed spike (77.18%),
theta (9.71%), and spike + theta (13.11%). On the other hand, beta and theta waves were not significantly changed by
photic stimulation. However, alpha wave was decreased and delta wave was increased by photic stimulation (P<0.05).

These changes may be due to temporarily altered electrophysiological function of the epileptic patient's brain by the
photic stimulation. There was no difference in the EEG pattern between the left and right side in the brain. In conclusion,
condition of photic-on with closed eyes and frequency of 10~20 Hz during the procedure of EEG activation could be
appropriate for obtaining a definite photoparoxysmal response in the electroencephalogram of the pediatric epilepsy

patients.
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Table 1. Gender of the photic stimulation responders among in
total epilepsy patients

Gender
Total
Male Female n (%)
n (%) n (%)
PPR 95(10.94%) 111 (16.25%) 206 (13.28%)
Total patients 868 683 1,551

PPR: photoparoxysmal responders among epilepsy patients

n (%): number of patients (percent of total patients)

No significance was shown in gender distribution of photopar-
oxysmal responders by Chi-Square test.

Table 2. Number and rate of the epilepsy patients under the
conditions of open and close eyes during the photic stimulation

Number
Condition Rate (%)
Male Female Total
Photic on
l 123 168 291 21.67
Photic on + Eye open
e 83 101 184 13.70
Photic on + Eye close
e 176 292 468" 34.85
Photic off
i 207 193 400 29.78
Total 589 754 1,343 100.00

Condition: photic stimulator was on or off, patient's eyes were

open or close during the EEG activation procedure.

Rate (%): {(male number + female number) / total number} > 100

*: Significance was shown among the conditions by Chi-Square
test at P<0.001.
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Table 3. Frequency of the photic stimulation in the epilepsy
patients

Gender
Total
Frec%}llglcy Male Female

( Number %;S: Number %]Z[;: Number I({(;S:
2 42 12.61 37 9.00 79 10.62
3 40 12.01 45 1095 85 11.42
10 56 16.82 79 1922 1357 1815
12 50 15.02 80 1946 130" 1747
15 60 18.02 66 1606 126" 1694
20 47 14.11 61 1484 108" 1452
25 38 11.41 43 1046 81 10.89
Total 333 100.00 411 100.00 744 100.00

EEG was measured for 2 minutes and 20 seconds per each

frequency.

Number: patient number measured EEG at each frequency

Rate (%): {(male number or/and female number) / total number}

<100

*: Significance was shown among the frequencies by Chi-Square
test at P<0.001.

& ZFolE HA3L(P<0.001, Table 2), 7F3
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- 0 &FE 1

Table 4. Seasonal distribution of the photoparoxysmal responders
in the epilepsy patients

Number
Season Rate (%)
Male Female Total
Spring 11 17 28 13.59
Summer 33 31 64" 31.07
Autumn 19 20 39 18.93
Winter 32 43 75" 36.41
Total 95 111 206 100.00

Rate (%): {(male number + female number) / total number} < 100
*: Significance was shown among the seasons by Chi-Square test
at P<0.001.

Table 5. Waveform of the electroencephalogram in the photo-
paroxysmal responders among the epilepsy patients

Number
Wave form Rate (%)
Male Female Total
Theta 10 10 20 9.71
Spike 71 88 159 77.18
Spike & theta 14 13 27" 13.11
Total 95 111 206 100.00

Rate (%): {(male number + female number) / total number} >< 100
*: Significance was shown among all the wave forms by Chi-
Square test at P<0.001.

Table 6. Seizure history in the prolonged and self-limited photoparoxysmal responders among the epilepsy patients

PPRs
Prolonged Self-limited

Seizure history. Number Number TOIE ?

n (%)

Male Female g?l}/ao ; Male Female g?lf/? 1)

+ 67 62 129 (63.24%) 27 48 75 (36.76%) 204 (99.03%)"
- 1 0 1 (100%) 0 0 0 1 (0.49%)
Unknown 0 1 1 (100%) 0 0 0 1 (0.49%)
Total 68 63 131(63.59%) 27 48 75 (36.41%) 206 (100%)

PPRs: photoparoxysmal responders
n (%): number of patients (percent of total patients)

*: Significance was shown in comparison with negative () seizure history and unknown seizure history by Chi-Square test at P<0.001.
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Table 7. Right hemisphere changes in total EEG power of the photoparoxysmal responders before and after photic stimulation

(Before-After) 3D Mean 95% confidence level , df P
Mean S.D. Lower limit Upper limit
Delta -3.52549 8.63173 2.22870 -8.30559 1.25460 -1.582 14 136
F Theta -39113 8.39281 2.16701 -5.03891 4.25666 -.180 14 .859
Alpha 2.67185 5.32892 1.37592 -27920 5.62291 1.942 14 .073
Beta 42411 3.51962 .90876 -1.52499 2.37321 467 14 .648
Delta -.04331 9.22843 2.38277 -5.15384 5.06723 -.018 14 .986
T Theta -2.55368 5.40995 1.39684 -5.54961 44225 -1.828 14 .089
Alpha 3.31627 5.93648 1.53279 .02876 6.60379 2.164 14 048"
Beta -.10149 3.74281 .96639 -2.17419 1.97121 -.105 14 918
Delta -2.29859 9.21294 2.37877 -7.40055 2.80336 -.966 14 350
P Theta -1.90012 11.26744 2.90924 -8.13982 4.33958 -.653 14 .524
Alpha 4.02726 7.21846 1.86380 .02981 8.02471 2.161 14 049"
Beta -.07957 3.37352 .87104 -1.94777 1.78863 -.091 14 .929
Delta -5.45237 9.06320 2.34011 -10.47141 -43334 -2.330 14 035
o Theta -.18810 5.28630 1.36492 -3.11555 2.73936 -138 14 .892
Alpha 7.83415 7.15620 1.84772 3.87118 11.79713 4.240 14 0017
Beta -36365 2.14990 .55510 -1.55422 .82693 -.655 14 523

F, frontal lobe; T, temporal lobe; P, parietal lobe; O, occipital lobe
*P<0.05 by paired #-test (compared the EEG powers measured before photic stimulation with the EEG powers measured after photic
stimulation)
**P<0.01 by paired t-test (compared the EEG powers measured before photic stimulation with the EEG powers measured after photic
stimulation)

Table 8. Right hemisphere changes in total EEG power of the non-photoparoxysmal responders before and after photic stimulation

(Before-After) SD. Mean 95% confidence level df p
Mean S.D. Lower limit Upper limit

Delta -2.43761 4.22648 1.09127 -4.77816 -.09707 -2.234 14 042

P Theta -1.17095 3.80102 98142 -3.27589 .93398 -1.193 14 253
Alpha 4.04525 5.56798 1.43765 96181 7.12870 2.814 14 014"

Beta 44632 3.71369 95887 -1.61025 2.50289 465 14 .649

Delta -2.72356 6.51552 1.68230 -6.33173 .88462 -1.619 14 128

T Theta -17919 5.88382 1.51920 -3.43754 3.07916 -118 14 .908

Alpha 2.52064 5.21388 1.34622 -.36671 5.40799 1.872 14 .082

Beta 94767 4.91398 1.26879 -1.77360 3.66895 147 14 467

Delta -3.41938 9.13962 2.35984 -8.48074 1.64197 -1.449 14 .169

P Theta -.98936 3.86507 99796 -3.12977 1.15104 -.991 14 338

Alpha 5.28250 11.12261 2.87185 -.87699 11.44200 1.839 14 .087

Beta -1.68139 3.56005 .91920 -3.65288 29010 -1.829 14 .089

Delta -3.69680 6.88431 1.77752 -7.50920 11561 -2.080 14 .056

o Theta -1.05528 7.44878 1.92327 -5.18028 3.06971 -.549 14 592
Alpha 6.41224 6.55171 1.69164 2.78402 10.04045 3.791 14 002"

Beta -1.33652 3.78527 97735 -3.43273 75969 -1.367 14 .193

F, frontal lobe; T, temporal lobe; P, parietal lobe; O, occipital lobe
*P<0.05 by paired #-test (compared the EEG powers measured before photic stimulation with the EEG powers measured after photic
stimulation)
**P<0.01 by paired t-test (compared the EEG powers measured before photic stimulation with the EEG powers measured after photic
stimulation)
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Table 9. Left hemisphere changes in total EEG power of the photoparoxysmal responders before and after photic stimulation

95% confidence level

(Before-After) SD. Mean [ daf P
Mean S.D. Lower limit Upper limit

Delta -1.87607 10.28034 2.65437 -7.56913 3.81699 -707 14 491

P Theta -1.37160 13.11828 3.38713 -8.63626 5.89307 -.405 14 .692
Alpha 3.71078 3.62261 93536 1.70465 5.71692 3.967 14 .001™

Beta 27363 2.93548 75794 -1.35198 1.89925 361 14 723

Delta -2.55853 9.45894 2.44229 -7.79671 2.67966 -1.048 14 313

T Theta -2.23339 8.59548 221934 -6.99341 2.52663 -1.006 14 331
Alpha 5.98002 4.47538 1.15554 3.50164 8.45841 5.175 14 .001™

Beta -1.56923 4.12047 1.06390 -3.85107 71261 -1.475 14 162

Delta -4.97242 14.36928 3.71013 -12.92986 2.98502 -1.340 14 202

P Theta -1.67078 11.15080 2.87912 -7.84589 4.50432 -.580 14 571
Alpha 7.43163 6.93656 1.79101 3.59029 11.27297 4.149 14 .001™

Beta -1.94422 3.85430 99518 -4.07866 .19022 -1.954 14 .071

Delta -2.73833 10.28220 2.65485 -8.43243 2.95576 -1.031 14 320

Theta -.65581 6.64565 1.71590 -4.33605 3.02442 -.382 14 708

0 Alpha 3.36535 8.62216 2.22623 -1.40944 8.14015 1.512 14 153

Beta -.13589 3.19488 .82491 -1.90516 1.63338 -.165 14 872

F, frontal lobe; T, temporal lobe; P, parietal lobe; O, occipital lobe
**P<(0.01 by paired #-test (compared the EEG powers measured before photic stimulation with the EEG powers measured after photic

stimulation)

Table 10. Left hemisphere changes in total EEG power of the non-photoparoxysmal responders before and after photic stimulation

95% confidence level

(Before-After) SD. Mean ‘ df P
Mean S.D. Lower limit Upper limit

Delta -1.85733 8.64706 2.23266 -6.64591 2.93125 -.832 14 419

P Theta -2.01336 6.38736 1.64921 -5.55056 1.52385 -1.221 14 242
Alpha 3.90224 5.78270 1.49309 .69989 7.10459 2.614 14 020"

Beta -.22810 436317 1.12657 -2.64434 2.18815 -.202 14 .842

Delta -3.20463 10.90128 2.81470 -9.24156 2.83230 -1.139 14 274

T Theta -1.43373 5.28542 1.36469 -4.36069 1.49324 -1.051 14 311
Alpha 4.65446 6.44150 1.66319 1.08727 8.22164 2.799 14 014"

Beta 78223 4.14061 1.06910 -1.51076 3.07522 7132 14 476
Delta -5.46189 8.73510 2.25539 -10.29923 -.62455 -2.422 14 .030°

p Theta .53840 3.15198 81384 -1.20711 2.28390 .662 14 519
Alpha 547744 7.56385 1.95298 1.28871 9.66616 2.805 14 014"

Beta -.80532 2.15927 55752 -2.00108 .39044 -1.444 14 171
Delta -4.79527 5.49257 1.41817 -7.83696 -1.75359 -3.381 14 004"

o Theta -1.50046 3.68381 95116 -3.54049 .53956 -1.578 14 137
Alpha 5.93424 6.03583 1.55844 2.59171 9.27677 3.808 14 002"

Beta -.55888 2.50264 .64618 -1.94479 .82704 -.865 14 402

F, frontal lobe; T, temporal lobe; P, parietal lobe; O, occipital lobe
*P<0.05 by paired #-test (compared the EEG powers measured before photic stimulation with the EEG powers measured after photic

stimulation)
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