chstotntetslx] 2010 A 61 # M 9 S
J Korean Ophthalmol Soc 2010;51(9):1217—1223
pISSN: 0378-6471

elSSN: 2092-9374

DOI': 10.3341/jkos,2010,51.9.1217

ClIaX= J—_|_|.

%)I-D_II-XI_-I-?_lE?Z-Ilkl-O."A-l ERG—Jet e Ry |
Burian—Allen F=2%X=9| m}d H|u

2X™: ERG-Jet M2 1} Burian—Allen M=9| YotMO| = Z=XHZADE H| WXt 5t
CHAf D) Hi: 208 S A O 2 ERG—jet =21} Burian—Alle g

i}
gl
|y

2 5 JtX| H3S 0I83H0) [0t YUHIITS 354 &
20 BIDHAD, AN 2 S L AHH U HSS T B 2

- O

2ok YUHPIE ol T=T BHE =T A2l e Xf0

TZO0l 21, HSEE AZ0| 2 A2z LERH, HA 2t
A2 YoH: SHo| A0{A ERG-Jet M22 Burian—Allen
(Cistoratsta|x| 2010;51(9):1217-1223)

= =

| of oot Fe BHX| 2= AR LIEIRSLL, ERG-jet =1t
g2| Burian—Allen H=5 0[8ct0] ¢2 TI=2 4 7o xt0|E E ULt ERGet

MO 2 Burian—Allen M=0f| H|ak
M Ao LIEPRLY,
XE0| 310, YEYo| Ao LaiCtn & 2 QUL

PP e WA= ffjst wuke] vke-& A 714 A
o] Ftg o2 7|Eh= HAfolth 7EHFLREE w2 AE
I HGE 715 S 5 e AEARAT0] FE AR
E, th=2d=9] ERG-Jet A=(Fabrinal SA, La Chaux—

De—Fonds, SZ)3} oF=-&=9] Burian—Allen A=(Hansen
Ophthalmic Development Laboratory, IA, US)o] ¢JAFA
o3 71& wo| #olx 9Jrh(Fig. 1).!

ERG-Jet #15-& Ae)Hom wlgo] A7sha oHa el
2717} ate 5919 ol Weksieh Aol Qo) W)
AgE glom, Q5go wEAgelt Ae gk
Burian—Allen A=-2 d=—7177] dAFolw A7
2 7P Qe TR AEER glon, ulmA shAo]
wet! el 4] ERGE Algats 197] H9e giifoz &

" 4 220100 38 20U = AASTIY: 20104 5Y 17Y

n QAN X0 & &
MEA 52T FSES 47} 156
AYyistm Aotnky 8
Tel: 02-2639-7777, Fax: 02-2677-9214
E—mail: hokyung@kimeye.com

29 @X|= 2007 108 T2{chstmo| N g2l St U2 7
&0 A 2 E ut UCH
AE AU R ZotufEao2 2 A7 X[Y¥S g2 bt Qlch

defx) =)o) i AF7HA] o] Buzh YAkt =
o A= 19994 Choi et al’0] Burian—Allen ZMaA=e
ERG—jet Zlupd=t vlnd =g wEstach. Lejut
o] i=Rols AME ERG—jet Ztepdate] Az AR

H
(e}
©
(@)}

ro
—
D
D
@D
@
®

o

H

=

=2

s

e
=]

ot
e3l
=
9

@
—t

N

N

=]

g,
rN
ar

2y
of Tk =ZollA AT AREA, AAZ FUet tiidol
el 5 AEem AAE ool AL ohfolAl 1 H]w
7} ARHAol2kR Az, o)A e HAFAS ke
2 ERG—Jet A=3} Burian—Allen A=+L v|wsk o
W) gron, TS e o e Bo) Ban
o= Azt

olof o] ALoA=, ERG—Jet Z=3} Burian—Allen
AL olgte] BUASIES Z4ste EabsE Ha
sshes mekstel QAIHS ARston, T Ao &
Ao} RS AP o vmgonn, YA E
g Al 71EAS Ao . Arz Aaat skgich

3, ool +5 tIgH oldtolm, ekgtol Aatelm, of
3 A% 9 oA PHES U 4 Y P, 18
o Fol AAETo] glu, PAS ES] B vl of
22 MM B0l gl 358 PO Stck. Roland

www_ophthalmology.org 1217



- Cfgtotutets|x| 20108 A 51 H M 9 -

rig e s

ConsultAF2] RETI—port system (Roland consult, Brandenburg,
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Figure 1. Burian-Allen electrode (A) and ERG-jet electrode (B).
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Figure 2. Representative waveform of maximum combined response acquired from same eye of same person using Burian-Allen
electrode(left) and ERG-jet electrode(right). The amplitudes of a and b wave acquired using ERG-jet electrode are higher.

Table 1. Comparison of the amplitude and the implicit time of each resoponse between right and left eye (N =29). p-value by paired z-test
Parameter Right eye Left eye - -
mean mean
ERG-jet
Amplitude
Rod response b wave 352.7 + 58.7 358.1 + 83.6 0.417
Maximal combined response a wave 306.3 + 44.6 302.9 + 39.8 0.470
Maximal combined response b wave 574.2 + 86.1 568.3 + 89.7 0.407
30 Hz flicker response 46.2 + 11.0 46.7 + 9.9 0.555
Implicit time
Rod response b wave 84.2 + 4.1 83.6 +44 0.446
Maximal combined response a wave 20.8 £2.3 20.6 £ 2.4 0.234
Maximal combined response b wave 444 4+ 43 44.6 + 4.4 0.605
30 Hz flicker response 32.1+£2.8 323 +3.0 0.537
Burian-Allen
Amplitude
Rod response b wave 266.5 + 66.8 282.9 £ 79.5 0.025
Maximal combined response a wave 214.7 +40.8 225.6 +44.4 0.080
Maximal combined response b wave 458.8 + 64.2 462.2 + 86.3 0.654
30 Hz flicker response 355+ 104 37.7+£11.3 0.044
Implicit time
Rod response b wave 924 +9.1 91.0 + 9.6 0.352
Maximal combined response a wave 22.1+1.6 21.5+23 0.136
Maximal combined response b wave 458 +3.4 46.2 £ 3.0 0.396
30 Hz flicker response 312 +£2.6 312 +£2.2 1.000
ATE o] 83 Aol = ket 7ho SJT pol7k Gllh  ZHAINES-O] buko] AES 355.4 + 64.0 pVE Burian—Allen
T-BE S o] WS Rolel Bl £ A URS o8 A28l Nk 2747792 WV I £
= gt thEA] Blalgt A, ZHARES-2] but, oSk SHA & A2 Y th(p<0.001)(Table 2). 253wt
o] astol sk, 30 Hy ARMGON A% W WSESA  $2) avlol bul 1 30 Hy GEWSe] UEE ERGjet 7
ZrolA ogere] Aol o] BFA| folt JFL WA 3L ol$3E 17} Burian—Allen A o] §H L c}
o Ao Uehdrh Sol8lA] ATH RS p<0.001). W=D A7H] 7
ERG—jet =3} Burian—Allen =2} W]iLof glojAf= AH-g-2] bufe} M EoES-0] aul, bul= ERG—jet X*J
Gols) Sel RS P 59US O A B4 £ 0|88 497} Burkan—Allen A3 o $3E uc) v
S Ate] feJEkA Ao w (742} p<0.001, p<0.001,

& 319tk BRG—jet 43 ol&alo] @& webas| w4
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Table 2. Comparison of the amplitude and the implicit time of each response between Burian-Allen electrode and ERG-jet elec-

trode(N =58). p-value* by paired ¢-test

ERG-jet Burian-Allen *
Parameter p-value
mean mean
Amplitude
rod response b wave 355.4 + 64.0 2747 + 73.2 < 0.001
maximal combined response a wave 304.6 + 42.0 220.2 + 42.6 < 0.001
maximal combined response b wave 571.3 £ 87.2 460.5 + 75.4 < 0.001
30 Hz flicker response 46.4 + 104 36.6 + 10.8 < 0.001
Implicit time
rod response b wave 83.9 +43 91.7 £ 9.3 < 0.001
maximal combined response a wave 20.7 £ 2.3 21.8 £2.0 < 0.001
maximal combined response b wave 445+ 43 46.0 £ 3.2 0.009
30 Hz flicker response 32.1+29 312 +24 0.039
Table 3. Interpersonal coefficients of variation (COV) (N=29)
Response ERG-jet _ Burian-Allen _
COV (%) 95% CI COV (%) 95% CI
Right eye
Amplitude
rod response b wave 16.7 15.7-17.7 25.1 23.0-27.6
maximal combined response a wave 14.6 13.8-15.4 19.0 17.8-20.4
maximal combined response b wave 15.0 14.2-15.9 14.0 13.3-14.7
30 Hz flicker response 21.2 19.6-23.0 30.0 27.0-33.8
Implicit time
rod response b wave 4.9 4.8-5.0 9.9 9.5-10.3
maximal combined response a wave 11.3 10.8-11.7 7.3 7.1-7.5
maximal combined response b wave 9.7 9.4-10.0 7.5 7.3-7.7
30 Hz flicker response 8.8 8.59.1 8.3 81-8.6
Left eye
Amplitude
rod response b wave 19.5 18.2-21.0 28.1 31.3-25.5
maximal combined response a wave 13.2 12.6-13.8 19.7 18.4-21.2
maximal combined response b wave 15.8 14.9-16.7 18.7 17.5-20.0
30 Hz flicker response 23.8 21.9-26.1 29.3 26.5-32.9
Implicit time
rod response b wave 53 5.2-54 10.5 10.1-10.9
maximal combined response a wave 11.5 11.1-12.0 10.9 10.5-11.3
maximal combined response b wave 9.9 9.6-10.3 6.5 6.4-6.7
30 Hz flicker response 9.2 8.9-9.5 7.0 6.8-7.2
*95% CI: 95% confidence interval.
p=0.009), 30 Hz H¥-5-2 Burian—Allen H=2] 7$- 6782 FetollA 33l AA AT YA =E Sl
7} o AATHp=0.039). = ATe] MEASS uudt 23 gHdes ERG—iet
2999 oL TgOR 7 el MEASES T HIL ogdtel A Yupue|wst Burian—Allen e
ERG—jet 7} Burian—Allen 5] Mz W5 vlm Aok WA} Zgkon], 53] 71AuES2] ko] 7
Stolh(Table 3). 90| RZO| AL ZhANE0] but, 2] EL EAHOR GoJahAl ERG—jet

Hk-2-0] au}, 30 Hz AdukgoAx] ERG—jet AZ+E A tH p=0.046; Wilcoxon

iRl B
ol P& WAL= WA Eo] Aglen, ke

&L 2= vkgoA ERG—jet A=9] 7HA7F ¥HEo] & __l|_ )
ek 8hE, SRS =G AR TR0 bukE A 9]kl
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Table 4. Intrapersonal coefficients of variation (COV)(N=6). p-value* by Wilcoxon signed rank test

ERG-jet

Burian-Allen

Response Cov (%) Cov (%) p-value
Amplitude
rod response b wave 5.8 11.0 0.046
maximal combined response a wave 4.4 9.3 0.116
maximal combined response b wave 52 5.1 0.753
30 Hz flicker response 6.9 10.2 0.249
Implicit time
rod response b wave 5.5 7.7 0.248
maximal combined response a wave 4.9 5.4 0.917
maximal combined response b wave 6.7 2.9 0.144
30 Hz flicker response 2.8 2.3 0.684
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=ABSTRACT=

Comparison of Electroretinogram Waveforms Acquired Using
Monopolar ERG-Jet Electrode and Bipolar Burian-Allen Electrode

Jihyun Park, MD, Hokyung Lee, MD, Sung Joon Park, MD, Yoon Hwa Kim

Department of Ophthalmology, Kim's Eye Hospital, Konyang University College of Medicine, Seoul, Korea

Purpose: To compare electroretinogram (ERG) waveforms acquired using an ERG-jet electrode and a Burian-Allen
electrode.

Methods: ERGs were recorded with an ERG-jet electrode and a Burian-Allen electrode from both eyes of 29 volunteers.
Three consecutive recordings were obtained with both electrodes from the left eye of another 6 volunteers. Peak-to-trough
amplitudes and peak implicit times were compared between both eyes, and between the 2 types of electrodes.
Interpersonal and intrapersonal variation were also compared.

Results: The differences in amplitude and implicit time between the right and left eyes were not influenced by the type of
electrode. The amplitude of the ERG acquired using the Burian-Allen electrode, however, showed significant differences
between both eyes, contrary to the amplitude acquired using the ERG-jet electrode. ERG recordings obtained using the
ERG-jet electrode generally showed higher amplitude, shorter implicit time, and less interpersonal and intrapersonal varia-
tion than ERG recordings obtained using the Burian-Allen electrode.

Conclusions: In this application, the ERG-jet ERG electrode appeared to be superior to the Burian-Allen electrode in terms
of both usefulness and consistency.
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