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— Abstract—

Comparison of the Pattern Reversal and Light Emitting Diodes
Stimulating Visual Evoked Responses

Hee Jong O, M.D., Soon Chun Suh, M.D., Young Choon Park, M.D.

Department of Neurology, Keimyung University School of Medicine, Taegu, Korea

This study was carried out to establish normal values and to compare the pattern rever-
sal and light emitting diodes(LED) stimulating visual evoked potential(VEP) in 30 hea-
Ithy volunteers(20 men and 10 women, age ranged from 24 to 56 Vears, with a mean age of
34 years).

The result summarized in table 1, 2 and 3. VEP wave patterns were similar and easily
reproducible with those different types of visual stimulation, As compared of normal
values of pattern reversal and LED stimulating visual evoked responses, there are no sig-
nificant variations of absolute latencies, amplitudes, absolute amplitude differences be-
tween two eyes, proportional amplitude differences between eyes, and duration diffe-
Tences between two eyes, Only differences were significant in latency differences between
two eyes and duration of .100.

These results suggest that pattern reversal and LED stimulating VEP test will be useful
in clinical test according to various patient’s conditions.
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1} ol AFAARe ezt Asha Wdel W 5
Aol HeZe] T @Hclol WAAGAE o8
a4 gm H@A) AA) YEEA Fahe B9l
<} &% 2 gitHSpehlmann, 1985). @etd & ATE
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‘Table 1. Full field pattern reversal visual evoked patentials normal values.

No. Mean Sp Mean-+3SD Range
Latency of P100 60 eyes 97.3 msec £60  1I53msec  8§28-112msec
Latency difference 30 subj. 2.4 msec +24 9fmsec 0 —10.0 msec
between two eyes.
Amplitude of P100 60 eves 744V +33 1734V 21-18.0 4V
Abosolute amplitude 30 eyes L4gV 13 534V 0 - 454V
difference between
two eyes
Proportional amplitude
difference between
two eyes
Smallest amp. 30 subj. 833% £122 16.7% 57.9-100%
X100
Largest amp.
Duration of P100 60 eyes 62.0 msec 120 gB.0msec  31.2-96.4 msec
Duration difference 30 subj. 7.3 msec +52 229msec  0.6-23.4 msec
betweem two eyes
amp : amplitude
subj : subjects
Table 2. Light emitting diodes normal values
No. Mean sp Mean+3SD Range
Latency of P100 60 eyes 99.5 msec +84  1247msec  8L6-120msec
Latency difference 30 subj. 6.4 msec £55 29msec 0 168 msec
between two eyes
Amplitude of P100 60 eyes 584V £21 1214V 24-12.0 8V
Abosolute amplitude 30 subj. 144V £ 14 564V 0 - 504V
difference between
two eyes
‘Proportional amplitude
difference between
two eyes -
Smallest amp, 30 subj. 80.8% +15.2% 52% 44.4-100 %
X100
Largest amp.
Duration of P100 60 eyes 56.3 msec £150  10L3msec  36.8—99.6 msec
Duration difference 30 subj. 8.8 msec +90 35.8 msec 0 —41.2 msec

betweem two eyes

amp : amplitude
subj : subjects
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Table 3. Normal Latencies of Parital Field PSV
EP (msec)

Mean+SD Range

Absolute latency

Left field 96.9+5.7 86.4—109
Right field 96.86.0 85.2-112
Full field 97.346.0 82.8-112
Full-left field 3633  —16.4- 9.0
Full-right field 3.0+30  —16.0-114
Left-right field 4032 —10.0-13.0
Intereye difference

Left field 32427 0-10.0
Right field 48246 0-20.8
Full field 28+3.2 0-13.8

Normal latency values for sequential partial and
full field PSVEPs in 30 normal persons. For half
fields, latency taken at electrode 5Cm from mi-
dline ipsilateral to stimulated field midline ipsila-
teral to stimulated field ; for full field, latency
taken at midline electrode 5Cm above inion,
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Fig. 1, Full field pattern reversal visual evoked
potential from a normal person,
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Fig. 2-1. Right half field PRVEP of right eye
from & normal person.
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Fig. 2-2. Left half field PRVEP of right eve
from a normal person.

4~100% 24 BT 80.8%B.0 A<t kel FEH
9 71k9) Aol 0~4l.2msec®A H 8.8msecsi
€4 °|F 25& PRVEP 8] )& so|7t &
itk e FFY kel 713HL 36.8~99.6msce 24
H& 56.3msec o7 PRVEPe] 3 frolsin) €3
SAeH(p<0.05).

— 63—



NUMBER OF EYES

0 86 82 8 % 9 %

O PRVEP(n =60, mean =97.3 msec)
3 LED(n =60, mean=99.5 msec)

98 100 103 106 110 14 12

LATENCY (msec)

Fig. 4. Distribution of latencies of PRVEP and LED-VEP in 60 normal eyes.
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Fig. 3. Light emitting diodes stimulating visual
evoked potential from a normal person.
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2714 802 (Ducatit, 1988), AN FF
o] o2& A2 ol H78 AWA LR Y
¥ e G A AR A Y
olo} Halliday(1972)] AABE 84 PRV-
EPE A& olgf o} $AE] g8 A ARz 2
Woll 4 PRVEPS] 33717k 43574 37t 2d€
ohe w7t Atk Asselmans, 1975 : Celesiash
Cone, 1985 ; Celesiash Kaufman, 1985 : Halliday S,
1976).

AZFRAY(VEP) & A 2Hg A53e] g, 9%
&4 (lateral geniculate body)& AH FEY
(occipital cortex) ol P1005}& A4 shed, otz
A P100ske] RAe] FaAl WAAA kA
we 948 A7 % FFUYA} striatest prest-
riate FFHAAN BgAcka FPska YoHChi-
appa, 1083 : Phleps, 1981 ; Spehlmann, 1977 :
Celesia$, 1980).
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e, 2 3 Pl00sish 74 Aol Am FRsE
4 APE 2P dehiv BEom A fuA
919) WFo] RgUE FAsA A Fstolth
222 P100%7} MR AA BRI A% AR
N7oo] vehiA ke 397 e A7l W 7
e obd welAA gkos, B8 PL00skel 12
Fohe B4 M1ARHA BN DK A7 AL
493 29 gk shAch(Chiappa, 1983).
Azg AFHe PEoze FE(luminance)
WERel AFsHe checkerboard patternst Bl
o)7k QU strobe light = pattern flash2 271
e 4 e strobe lightth pattern flash& che-
ckerboard patteniTh @ V2T, FERA ¢S
o4 ®el7k §7) w el (Hallidays, 1973b ; Shah-
rokhi, 1978) WHAZOIY, TR, o} B Y
229 BAE BAE W ABE ] AR
Aok PRVEPE 7 £9] & $ Aloka $A9
AFgesH FLAL, 7L 9 AgsE P90
W92 P A ok dE 4R Al f
o & AZA BE wAAT NP dehte 3
2E AT SRS WA £ Ao, AFA FE
o4 Bgde] RS Ha FAL AR & + 8
o ozl B wol ¥& FEYo2 FASS] e
o AlmF} AZe] gl WAzt PL00H] ol 4E A4
@ 4 ] MEolt. 2AA olelE wH £E F2
A AR WEOE A% Azl E BEsA 9
2 Cobbst Morton(1970)°) X&2.2 wAloF PRV-
EPE &A% & % 7 g Buse
A7 A sl N2AE2) 7153 FhE 17
FEEEEEE L S A A FLESRELE:]

WAJoF PRVEPS) tie 9ub<l 445 siaoe
£ IS 55 WACKRRE dojd NG{uAS W
gol ¥l%ay) Bie] Am} Aol Wulo] g W
Qe 52 WAk AFO2YY AojA Wbl
o Aolzk gloel, A el Wame ek §
2 AokgFalA dhato] o272 (uncrossed asym-
metry) & A& & Ark EF NuAE P
Weol edE Fbe] hE WAk TN e o]
327 (crossed asymmetry)§ A& 4 Yoka A
cH(Hallidays, 1972 ; Blumbardt®, 1977 ; Blumh-
ardt % 1978 ; Blumhardt 9} Halliday, 1979).

whAjopAEolA 7185 E VEPS Hold e
“paradoxical lateralization™ 16l o] 212 ¥kA|oF A
W 2P0 E AZE Aokl B FF9
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& ¥5ode Bee 49597} /1S e cH(Barrett 5,
1976). ©12 2 P1005%2] paradoxical lateralization&
ASE wAoe] g8 AR VLY AALE
o} 2 AFeF(current vector) 3 BA7} sled, &
g Aok $29 T2} 9o 7155 PL00sE ¥l
4 occipital poles] el AHF AL 3 &
ARE ARTFel A9 S22 FAgle 53 /1%
A9 w7 WEold Poh(Blumhardtst Hall-
iday, 1979). 23 $% P1003Hs Aloke} F4lv-9
ASo] A EASH FAN WA Wiy 24
She woh FAolel AFe] els) wAED A¥A
o2 FA%Hl e e §5 PU0HE AFo)
438 ZasE wE, wud F4de A% B
4 4 AT ST Blumhardts, 1978). e
Haimovic} Pedley(1982b) = $419H4¢ 74 2%
FANCKE AT T M vEe A3} FHlAokE
A W A3 BoE SHHN00E e |
d, FAACLE AFE W Bo} o} we IFE Fe
R RAL, F3 PL00she] wAolE st FHAoF
7b o 2ol 329 98¢ dntm FFGe2A WA
ok PRVEP9] ZZolit 3402 Ao} e Aote
SNE 2= 042 & Advked BaME Uy
ek

AZole 93 AS71715 WFA, BB R
AN Fol lolM A& AHAR A7) WEd) o]
& 2987] 98 Evans$(1974) & light emitting
diodes(LED) & #&<22 ANt °l& LEDE
4% A%, I R NES A3 23 F e F
3 BEHA ESBAT NET VIHERY M
AHEE 4 slE FEE 7S SlckEpstein, 1979
Mushin, 1984 ; Spydell, 1983). £ Mushin§
(1984) & 4Ajo}el»] LED$} stroboscope B4
o Qg W& Mg A Furle] Fol& WA
A ®Her 939 LEDS 33 & Axe%ch

VEPsg ] a7 Aol 9% & 5 %
€ ARARA Y, 9%, A AT FF/, check7),
%% A7), B9} o Z(contrast) Fo] Y2EE F
4 93¢ =AM PAkske 2ol Fa8eHChi-
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appa, 1983). @R % 4ol VEPS] mlXe 932
dgo] 4007HAE P100se} Z¥7le] Wske glo
o, 2 o) 1044 27} & 45 2~5msec F7HATH
2 g, dxel Fauc R Fun S
(Asselman, 1975 ; Hennerici%, 1977 : Stockard
5, 1979). 227 AYE 49E 9FE oAl
P100sHe] F¥7)E Aol AY FFAW /HE de
o Gd AFelA Aol 20/2007H) Fagd
P100ste] F¥7)E 20msec F7h@rha SHATHSo-
kol3} Moskowitz, 1981 : Collins¥, 1979). & ch-
eck 27)7h P100ste] H|zHE7]0] A& 3ol o
ste] @& B7h s Meredithsh Celesia(1982)
€ A& checkaA7)% AF Aok sh(fovea)ol J
AP AFE o3, 2o & checkA/)% AF Aloke
<kske] Fuiwoln AT@ckn ARk AsselmanF
(1975) & 18%9] checkerboard 434 24 308
3} 574 check=7]# ¥ ¥ W 30¥ checkold
2 A% duG2 A,

Yiannikass} Walsh(1983)%& 3 Aloks] $4 4=
& AFY W, 2% checkol M A NFW$E AR
2, 6 & AFA R AFE W(32E) ) AF NS
& 55% checkolA uebsttha Sich Hughess
(1987)-& check271st A3 £#& ¥lwatr) Adhe
ot 7 8HE(MS) @ajol A 281 PR, 56 PR 3
ABATe) Weg VT Wt 288 PRo| definite
MSe| Agkl| 7 F& W el=, possible MSe| A
€ 28%9 PRo| 43453 28 A3t A B
Stk £9 A4AT FH7F VEPSYE S Ao
7\ AFol 4FE Y& T, Wilsonzh Keyer
(1980) & definite MS#2to) 4] PRVEP$} 44 (dif-
fuse light) VEP¥g-& wagh 23} PRe] Abguct
Za7lel loiH H% WRgn dfd. a2da
Mushin(1984)-& 414okel Xl LEDS} stroboscope 4
Ao @ VEPRHg 4 2ol & @A% 5 it
o Rk 223 fwst iz e P10
o] Z%7)8& $7M17)% flo) BrH(CantF, 1978).
EY A7 Gu zdel g F/AEA
P100stel 71l Gl vlAlEd Hawkess
Stow(1981) & Bt F¥2717} 1.75mm HEHW 3
FRA7)E 46msecFTI FFLE Folow W
9] go] 7] W) SR WA<le] W Aol F
stsich.

£ 7oA ¥& WAlok PRVEP 43 e 24
AdA 2@ PPN} vias u®, ARFRIE
F5(1989)9 S 9415 +4.48msecl T, Shahr-
okhi§(1978) 102.3 £5.Imsecl o7, & |74
£ 973 +6msec2A ¥52) 4Ruvhe 4L 29
U Shahrokhis o 4Amrhe okt #ich 2¥L
Shahrokhiol 91342 101 £424VeIAT, & AF
SME 7.4£33,VEA & Fol7t Aich Jk ]
2+#7) #o]i= Shahrokhis (1978)& 1.3+2.0mseco]
An @ AFIME 24 224msec2 A 2 Aol7t 8
Sich. 22k LEDS} PR3] g VEPHE-2 ¥l
2@ 2o A glom, ¥ AFA PR LEDA
2AA2E AN 22 AgaAN 2 Bgg M
A3 2% AUPEIS VF, P ) A VE
A, Pt ¢ tlaste] VE ¥ za Pk 29 H
712ke] A} §9) AR e FT ol FAE Hol7k AR
on, ek 3He Zu7) A} AALe FEUA £
@ Aol7} lgont, ol AH oz & 9Anzt go
ug PR LED Ao A3 VEPE 94%02 &
9] ApE) wet Wolah ol ¥ & A& A
2 Azdd.
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AZFLRAAAN YA EU] T PR E
© LEDAS VEPZANE 8% 9 2 2z B4
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Qo) S-85t7] At AR A P 0BE A
oz §UAM PR3 LED A ZAFA AA oksh
3. § whAlof VEPE E718t2 2 VEPste] Bl
#7, Pk ) W) Aol, VE, P F A% 2
o, et 7be) taste) AFel v g, FPITY 7]
2 223 P As) Pyl A1 ol F& A
sol Qe AAe 1 2 3% uoh AAF¥IS A
F, gt 0ol A AFS A, F A Ao AF
¥lg 7@ Rk 2o} 3t A)e) A o] 4 PR
5} LED-VEPZro] 2] @ alo]7} iter] ek o)
2¥7) 29} s} 717+ PR3} LED-VEPZlol §9]¢
spol7k A%k WekM PR3 LED-VEPE @9 1
Apzzio] wel WolshA o) §¢ & Aok AR€Th
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