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Figure 1. Stimulus array of 61 hexagonal elements; ring 1
(red) and ring 2 (blue) correspond to fovea and parafovea,
respectively.
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NI

herence Tomography (Stratus OCT 2000,
Zeiss Humphrey systems, CA, USA)E o] &3]
Wbt (subretinal fluid)e F55 #E3HRL
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M o2 AT BT B4} 1979 v
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=4 HHEa9s AAE RETIscan system
(ROLAND CONSULT INSTRUMENT GmbH,
Wiesbaden, Germany)2 ©]&3 3t At
0.5% Tropicamide¢} 0.5% PhenylephrineS 9]
&3t 5 1HAS=E 33 o) At TS FIEI
2HsA1Z1 % 0.5% proparacaine hydrochloride
(Alcaine™, Alcon)E Hetate FanHE &
ERG-jet corneal contact lens electrode (Universe
SA, La Chaux-de-Fons, Switzerland)ell 23]
1% methylcelluloseE &3 & 7AIQte] Zhuto] 3
2ttt B S =5 AHHA7)a, HAHS (ground
electrode)& PIZF F4lolA 3 cm 9] ofnfo] F
2319, 7158 (reference electrode)S 7AARQH
o] oJQtzt K-9jof] RASIATE HFE F23)7]o A
IRE ARFAZ & Fa AxA aEs det 1714
AES A 3t gFdTA1019] AFgke] 10 k ©]3)
7} = A skt

2191 CRT (Cathode Ray Tube) monitors
AHEEER AL, sHE T AAREES] AZE 29 cmE frAl
StAth $xte] g§S g a1 s FAle] wt
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= StiTt. sl 61709 §43 o 2%H pseudo-
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275 WY, e sessionoZ Holrt & 8719
sessiond gt A#E At EA45T FOK
(first order kernel)9 4&& #A3tom filter
T cut offE 5914 100 HzZ 3}4] band passE
=g

AZ2 oE gurEo)|A 7]EH multifocal electro-
retinography trace® TAFZHE FHEZ g3}
£ 9479 98 (concentric ring) FEN) 578 79
02 Y, 425 (Ring 1)& Area 1, Ring 1
7 FALERZ(Ring 2)9 998 3l Area 28411

A& (Fig. 1).
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Figure 2. The typical waveform of the primary multifocal
ERG response is a biphasic wave with initial negative
deflection followed by a positive peak. There may be a
second negative deflection after the peak. The preferred
designation is to label these three peaks respectively NI,
P1, and N2.

7125 3¥8e 27] $49 (negative wave) S
N1, 7] ¥4I (positive wave)E P1, 37| &4
3= N2Z 33 tHFig. 2). =& A<t Area
1 2 20149 N1 AZ(amplitude), gl Azt
(implicit time)¥ P1 & & A7HS S35}
7} o] Hagks Fete] vl

EAsy 248 SPSS 12.0 (Windows, SPSS,
INC., Chicago, IL)¢] Fisher's exact test<}
Mann-Whitney U testE ©]83l92H, P-value
€0.05% f SAIEHA oJo7} e A= 73t

Table 1. Comparisons of clinical data of two groups
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PIAREL ATo] 40.2+14.0 (18~52)4, Bie]
96 (17T~THAHNZ BT o Egroy EA
o2 {93 ol HolA FUTHP=0.065). &
U HES ATo|(Fiad=5:4) BTe(giod=7:3)%
B, B gt 717+ AFol 4.0+1.8Y, BT
o] 21.5+7.1¥42 EAZOE {3 zlo]2 HYT
(P0.001). & ¥ BT A9S ATl 0.73, BEol
0.52 BAAHSE o3t Aol7t YA P=0.004).
T T ET ‘rr—r7biﬂ oo, AT B9 24zt
1ol A A o] sjuiyago] s Art, dete] A2
W ATOA FHEFE 54, AT Ee 47
o], BFAAME FHEFE 674, 7AYYFEE
47401"*5} = A BEEee T oA Zol7t gidlo
(Table 1).

Area 1914 N1ZZ& AT Bate]l 242 51.50+
10.52 nV/deg®, 35.63+11.33 nV/deg’ o2 BA4
o2 Fo3 Aol BAFOM(P=0.010), P1 AF2
A7} Bl A Z47F 164.23+12.57 nV/deg?, 98.84+
21.45 nV/deg’o.2 BAACZ foJdt o]s HY
THX0.001). N1, P19 &9 Azt AT3} BT
R A BAHCE gt Afol7} §lUTH Table 2).

Area 2914 N1 RZe AFF Bio| 7+ 32.07+
9.59 nV/deg?, 23.88+9.04 nV/deg’o.2 B4 3
o2 §93 ol QYoM P=0.053), P1 AEL

Features Group A Group B p-value
Number of eyes 9 10
Age (years, mean=SD) 40.2+£14.0 55.6+19.6 0.065™
Sex (Male/Female) 5/4 13 0.650"
Duration of macular detachment 4.0+1.8 21.5¢7.1 <0.001*
Method of reattachment
SB 5 6 +
PR 4 s 1.000
Refractive error -4.1+1.9 -3.0+1.8 0.182*
BCVA
Preoperative
< 0.1 5 6
0.1~0.2 4 4
Postoperative 0.730.1 0.500.1 0.004*
Extent of detachment
< 1Q 0 0
1Q~3Q 8 8
> 3Q 1 2

PR=pneumatic retinopexy; SB=scleral buckling; BCVA=best corrected visual acuity; Q=quadrant(s);

" Fisher’s exact test.

* Mann-Whitney U test;
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Table 2. Amplitudes and implicit times of Groups A and B

o :wateo WRN T OEL

Parameters Group A Group B p-value
Amplitude (nV/deg’)*
N1 51.50+10.52 35.63£11.33 0.010*
Pl 164.23+12.57 98.84+21.45 <0.001°
Area 1 C +
Implicit time (ms)
N1 19.0243.21 20.38+3.00 0.661
Pl 40.64+3.44 42.53+3.37 0.400
Amplitude (nV/deg’)*
N1 32.07£9.59 23.8849.04 0.053
P1 95.03£9.10 65.71£17.69 0.001"
Area 2 C +
Implicit time (ms)
N1 20.11£2.11 22.7543.19 0.053
Pl 41.35+2.77 41.74+3.28 0.905
All values are presented as meantstandard deviation unless otherwise indicated.
* nV/deg’=nanovolt/square degrees; ! ms=millisecond,; ' Statistically significant (P<0.05), Mann-Whitney U test.
Table 3. Amplitudes and implicit times of Group A and control group
Parameters Group A Control p-value‘t
Amplitude (nV/deg’)*
N1 51.50+10.52 59.82+17.04 0.498
P1 164.23+12.57 173.06+17.83 0.172
Area 1 . +
Implicit time (ms)
N1 19.0243.21 20.24+2.50 0.332
Pl 40.64+3.44 40.17+2.55 0.699
Amplitude (nV/deg’)*
N1 32.07£9.59 41.50+9.17 0.054
P1 95.03+9.10 103.57+10.72 0.068
Area 2 . U
Implicit time (ms)
N1 20.11£2.11 20.27+1.56 0.699
Pl 41.35+2.77 39.37£1.89 0.095

All values are presented as meantstandard deviation unless otherwise indicated.

* nV/deg’=nanovolt/square degrees; ! ms=millisecond,; ' Mann-Whitney U test.

AT Bio] 95.03+9.10 nV/deg?, 65.71+17.69 7} #EE A
nV/deg?’S.2(P=0.001) EAHCZ F3 x2S (Fig. 4).
EAth. Area 13 vi7HA2 N1# P19 #§9H

AlZEe A3 Bt Atolo] BAIASR s atole

AN (Table 2).

Area 1 2 204 A?L% A4 gzl vls) N1 watdlE] =
Pl A& 25 Ao gloy FAHSZ o3t do7|a,

=
2ol AATHP)0.05) 3‘4@ A= AT 2T f&ﬂr. SIAR

Atelo] BAIHOZ gt 2ol7t §

Figure 32 2t olA9] P1

st TA8ket Ao 2 A7 tRTS & Abolrt
)
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482

= A= i e) aplcal processA Al o]
W Bttt Hls) 4es] ZAAE e AS Yol AJME o1de) wshrt e 7o
& 4 Aok(Fig. 3). W AAE(glial cell)d 54
S =4 A7 ool AlZETky B sty gk’
o] A ZLE|H AJA|E

CEER RS

o

T2 Aol Hlsl Fo] Faw o] it

14
12—
[
oX,

=

o] 212} 24417F o],

A3)e] AR e



— Ot et It ot o

XA 49 # M 3 = 2008 —

Area 1 Area 2
Azw- = B 210

g
1

g
1

[Area 1] P1 amplitude (nV/deg?)
2
L
|
[Area 2] P1 amplitude (nV/deg2)

g
i

B
1

8
1

8
1

8
I

3
L

2

i

I I I
A B Control

Group Group

> —
=]
o
o
3
=
e

Figure 3. Comparison of P1 amplitudes of Group A, B, and control. The box-and-whiskers plots include the 25", 50", and 75"
percentiles. The whiskers define the minimum and maximum values. Figure 3A and 3B show data in Area 1 and 2, respectively.
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Figure 4. Comparison of N1 amplitudes of Group A, B, and control. The box-and-whiskers plots include the 25™ 50" and 75"
percentiles. Except for outliers, the whiskers define the minimum and maximum values. Figure 4A and 4B show data in Area 1
and 2, respectively.
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=ABSTRACT=

Multifocal Electroretinography After Reattachment of
Macula-Off Retinal Detachment

Jung Hyun Ahn, M.D., Moo Hwan Chang, M.D., Seong Eun Kyung, M.D.
Department of Ophthalmology, Dankook University College of Medicine, Cheonan, Korea

Purpose: To assess macular function by multifocal electroretinography after reattachment of macula-off retinal
detachment and to evaluate relationship between duration of macular detachment (DMD) and functional
recovery.

Methods: Nineteen patients (19 eyes) with macula-off rhegmatogenous retinal detachment underwent
pneumatic retinopexy or scleral buckling. Retinal reattachment was obtained successfully in all patients.
Duration of follow-up of all patients is at least more than 12 months. Eyes were divided into 2 groups,
corresponding to the DMD : Group A (within 7 days, n=9 eyes), Group B (>7 days, n=10 eyes). The
amplitudes and implicit times of N1-wave and Pl-wave of mfERGs in Area 1 (Ring 1), Area 2 (Ring 1+2)
were compared between Group A and B and between Group A and control group.

Results: The P1 amplitudes in Area 1 and 2 were significantly different between Group A and B (P<0.05).
N1 amplitudes in Area 1 were significantly different between Group A and B (P<0.05), but no significant
difference of P1 amplitudes in Area 2 between Group A and B (P>0.05). There were no significant difference
of all data between Group A and control in Area 1 and 2 (P>0.05) The implicit times of N1, P1 were not
significantly different between Group A and B.

Conclusions: The DMD plays a key role in recovery of visual function after reattachment. The mfERG is a
useful tool to evaluate the recovery of macular function after reattachment of macula-off retinal detachments.
J Korean Ophthalmol Soc 49(3):479-486, 2008
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