cHstetarsts|x| 20133 M| 54 # M 12 3
J Korean Ophthalmol Soc 2013;54(12):1875—1881
pISSN: 0378-6471

eISSN: 2092-9374

http://dx, doi.org/10,3341/jkos,2013,54.12,1875

SO HAL)

EX: MOl THot OkA| EXto] 2 AAL &
LT e 2000 122 E 20113 122 7HK] HARS RITHA &
Hx(parameters)E 2O 2 EAM5IRALC

Zoh HOF A2 478, HY R 2 39FHOIUC. AAZUAM =
0|2 HQICt Al TITA| 7|& £X[&= ROC ZM(Receiver Operation Characteristic Curve)S S35l ¢t I(Cut
S04, Pioo ZH=7| 113,50 msec, Pioo &=7| H| 1.05, Pioo A=719] &0t Xt0| 8,50 msec, Ppo TIZ2| 2ot

S

DIZtE = 51.1%, 70.2%, 53.2%, 31.9%2 WA ZHZQICt

FE: SUNQUME| AN 40| MEIYS W BlYzE
N R|EZ 28 2 4 Ut
(CHSOt S S| K| 2013:54(12):1875—-1881)

NRede dAr 208 o
H1<2
=H=

SYNRLHE| HAQ| HAE BE HNZT SHHOZ RoJ8
off value)% FSp=
Xt0] 525 uwla, 2t

olsh ofAlel FlEt JEORE S o, ZEH HIE 4 9l BX

OPAE AlEA QLowA SATA R HAA ol
HA gk 29 ARl o] Aol & o)y
Ro|7h Lpr, QEFujALE okA Ado] Aol AlshA 0.

2% ZAfo] Ao upalc) okx] 3xjo] Ftho] 9lo]A] A]
g 99 WA %7} ZQ3l
SERELERE RS
G Ao FpAe B we SR Ao Wil

8 AA W 5 oAl o] 5ol Gl ko] A9 A
Ao APINE e Aol ] el AEAel
w27 Basp s Rolct

AGHEAS] AR AR} olat whuko] g R
B o] 3R w7l A7]A whe-S el A
Atz AAZARERe] ZrEATE 2 okA] Shajol| o] gt
olol A AMaAQl BEARRA de] o]gF o] gt
AGHH 9] HAPE 9RA] Fnte] ©2-8 & 4 9k A
2 ezl om, Park et al’2 OFAIQFO)A] Pigg ZHE7]7}
106.39 + 8.56 msecO.Z AARRIoA2] 98.96 + 5.08

rlo

m Received: 2013. 1. 4.
m Accepted: 2013. 10. 8.

® Address reprint requests to Key Hwan Lim, MD, PhD
Department of Ophthalmology, Ewha Womans University
Mokdong Hospital, #1071 Anyangcheon-ro, Yangcheon-gu,
Seoul 158-710, Korea
Tel: 82-2-2650-5154, Fax: 82-2-2654-4334
E-mail: Limkh@ewha.ac.kr

m Revised: 2013. 6. 5.

/ww . ophthalmology.org

mseco] B3] 5L 2 AAEE A4S

Sokol and Bloom’& Pigy Z1Zo] oFA]

3 6-100%% 1 Arx choFsir|ut Zashs A3 2
kil Barstgleh Tejuh AAR AAfelA R BAE
ekt A9, Al AAF Ao Ad7]E =3 o
gl AFeE A= Lol ofo] & AollA= Tt AR
ZIehih2 Aol BEke] AEEI 9] ALY W45 4

= S

w3} vlalsl O =M oFAIS] ZIekollA arEdt = Q= Al
2
=

2000 1€HE 2011 129747 whet AlEiztas
AR AehA] HE-S 9Jste] WUst Al dAE giAke
7| ES AR ARSI Tt ofAlREE B
FEEA YR Ft) AlFo] 45 Ol“ Zpo| 7} vl 9FA
|

JJ_XJ/\]Eﬂo] 0.9 o

Sl WpyFolt S AAAWE SO b Aol
AL, kb 44 o] Gl B9 ohAlLeIA A
stk A4 azomt 9l



“ITr‘
>
1o
o,
o
s
o B
g
it
iy
i)
-
ol
2
>
S~
e
>
12
>,
>
b
R
|y
)

15 Ol ol Aol7h Ut A2, AL AT-2F

P APAIZE e AR, AR 2ot 2

Al 6HEA 9] A= Neuroscreen plus® (Toennies, Jaeger—
Toennies Inc., Heochberg, Germany )& Al8-sF9iow, A
=9 fA= 71EHTE SRR ®2sal, 7T
Srojmke) vi= 9] HEEo ASAloll, FAH=S Aol 72
7 x)sioict. AAre) 2e A4 st w4
o 2

Ug Atole] Ash 1nl82 shgich BE oA Sk A2

.

=

Stk A= el S AR AAR s15leH, 4
A37)= 32 x 32 (25 min) 2 skt F2]4 38 (pattern
reversal rate)2 1.9 Hz=2 8191, 4 7]7-2 250 mseco
2 5}9aL 1003] HHEste] uko] FejE Fakgict
Al Q] AARlA A= AJRE & 2] Fdute] A
(Proo) 7HA1 9] A1ZHE Proo AE712 3+ AL, Pioo A8 &
kel Nos AR 7ke] Zpol& Pigo ZIEZS R 313iTh o]
EYE ohE HeE oA AR HAR W
Aot &, kAol A= AT Qe S-S F
([Value of amblyopic eyel/[Value of fellow eyel) Pigo
ZH27] 8](Ratio of Pioo latency) & Pigo Z1Z B](Ratio of

ol

Table 1. Clinical characteristics of the subjects

Pigo amplitude) & A3t L, B4 2wt A= P 75
7] H]9] AL =2 22x2]9) ko 2=x]9] u]L-2([higher value
of Pioo latency]/[lower value of Pigo latencyl), Pioo 1=
H19] oA W X9t =2 A9 v]&([lower
value of Pigo amplitude]/[higher value of Pigo ampli—
tude]) 2 A3t Piog ZE7]Q] kot z}o](Interocular
difference of Pioo latency) @ Pipg ZZE9] <Fol 2fo]
(Interocular difference of Pigo amplitude): Z+zFof| 4] ok
¢F 7te] a2 Asholet &, Aol Al Pioo 75712} Pigo

L O =] [ =] o) o
NEZ Aohz A5 Ha9uds sl 5 e 4

OFX| 2} AALEO] A FAL 142] Aol stu-
dent (—test2 B715loAc) oAlS AT ) ALGuH Y
A #429] 7|25 AXs7] 9l ROC 4 (receiver
operation characteristic curve) W ROC 24 ofg] HZ
(area under the receiver operation characteristic, AUC)
= o83k, NIZE=S} Bo|=F R a12ste] Youden's
index (VIZHE+Eo0]E=—1)2 olgato] HLIgh AAISH
oh.! ORAlZOA AL AR gl AlY zhe] A
IAIE ol 7] LJ8) Pearson's correlation coefficientE o]
galo] BAjsleiy. o|2jst BAEA A2l SPSS” version
18.0 (SPSS Inc, Chicago, IID& AMg-3Fch gt 7+ W4
Z sheo] =20 w2 1al7] 9ste] Stata® version
10.0 (StataCorp, College station, Texas)ol|A] roccompZS

olgato] EAT.

Amblyopia Normal p—value*
Subjects (numbers) 47 39
Age (years) 19.3 + 1.7 20.5 + 6.2 0.25
Visual acuity (log MAR) 0.88 + 0.48 0.00 + 0.01 0.00
Spherical equivalent (diopters) -3.49 + 3.15 0.30 + 4.96 0.00
Parameters of visual evoked potential (VEP)
Pioo latency (msec) 118.69 + 27.02 103.13 £+ 5.53 0.00
P10 amplitude (uV) 5.89 +3.23 10.46 + 5.25 0.00
Ratio of Pgo latency 1.18 + 0.32 1.03 £+ 0.02 0.00
Ratio of Pigo amplitude 0.65 + 0.36 0.78 + 0.14 0.02
Interocular difference of Pigo latency (msec) 17.80 + 28.73 2.82 +£2.13 0.00
Interocular difference of Pioo amplitude (uV) 4.04 +2.72 2.35 + 1.81 0.00

Values are presented as mean + SD.

In the group of amblyopic patients, ratio of Pioo latency = (value of amblyopic eye)/(value of fellow eye), ratio of Pigo amplitude = (value of
amblyopic eye)/(value of fellow eye); In the group of normal patients, ratio of Pioolatency = (higher value of P latency)/(lower value of Pigo
latency), ratio of P amplitude = (lower value of Pioo amplitude)/(higher value of Pio amplitude).

"Student 7-test.
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Table 2. Area under the receiver operating characteristics curve (AUC), sensitivity, specificity by each parameters of visual evoked

potential (VEP)

AUC 95% CI Sensitivity (%) Specificity (%) Cut-off value”
Pigo latency 0.776 0.673-0.858 51.1 97.4 113.50 msec
Ratio of P latency 0.743 0.637-0.831 70.2 92.3 1.05
Interocular difference of Pigo latency 0.773 0.670-0.856 53.2 97.4 8.50 msec
Interocular difference of Pig amplitude 0.696 0.587-0.791 31.9 92.3 5.25 uv
CI = confidence interval.
*Cut-off value determined highest value of Youden's index (Sensitivity + Specificity - 1).
Table 3. Value of each parameters of Visual evoked potential (VEP) in case of 100% specificity

Sensitivity (%) Specificity (%) Value

Pioo latency 46.8 100 115.10 msec
Ratio of Pjo latency 48.9 100 1.10
Interocular difference of Pigo latency 44.7 100 11.10 msec
Interocular difference of Pigo amplitude 6.4 100 9.15 uv

Folct. ofAle] Hat A
0.5 + 6.242 EAS oz
CHp>0.05). ofAlze] it

A2 (logMAR) 0.88 + 0.48, AA2l 2% 0.00
i

o

o Oo

o
©
N
§2
a2

0.012 ofAfQtollA] FAIA R {o3t ZpolE H
(p<0.05). FH]&x|(spherical equivalent, SE)& ¢k
2o —3.49 + 3.15 TS, AL 0.30 + 4.96 U] S
2 F & Al FASHCR {3t ztolE ESGlth
(p<0.05). Proo E71= kA4 118.69 + 27.02
msec, ZAo A 103.13 + 5.53 msec, Pigo AZL 9FA]
ol A 5.89 £ 3.23 nV, FAEo|A 10.46 + 5.25 pVE
T 27t SASHOR Fogt Zpolg HHrHp<0.05).
E3t Proo F57] vl ofAIEollA] 1.18 £ 0.32, /<t
A 1.03 £ 0.02, Pro FZ = 2FAlZof A 0.65 + 0.36,
Aol A 0.78 £ 0.14, Pigo FE719] et Zpol= oFA]
oAl 17.80 + 28.73 msec, AAoA] 2.82 + 2.13
msec, Proo X1E9] RF jo]= SFA|Fo|A] 4.04 + 2.72 pV,
Aol 2.35 £ 1.81 W& F F7bo] A&
2J3}t zlolE HPTH p<0.05)(Table 1).

OFA| T} Aol Al AR AAR] MeE b
weto] oRAE A XA 7EXE AAEH] Yt
ROC &AL E3)| Youden's index (RIZAE+Eo|x—-1)E
o|-gsto] AgkE Attt Puo FE719] 49 113.50
msec (QIZHE 51.1%, 0% 97.4%), Pryy 7] 1]e] 7
21,05 (WZHE 70.2%, E0]% 92.3%), Pig ZE7]o] oF
oF zpo]i= 8.50 msec (WZHE 53.2%, EO|%= 97.4%), Pioo
ZEO] oFotl Zpol= 525 puV (WUPE 31.9%, Eol=
92.3%)7} Atgrol $ck(Table 2).
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Figure 1. Receiver operating characteristics (ROC) curve of
the parameters of visual evoked potential (VEP).

100% Eol=g gt Z--ollA Pio 7] 115.10
msec (1% 46.8%, Eo]% 100%), P ZE7] Hl=
1.10 (YI7H= 48.9%, Eo0]% 100%), Pioo ZHE7]2] oFot
zpol= 11.10 msec (MZAE 44.7%, Eo0|% 100%), Pioo
A Z 9] ofot 2foli= 9,15 pV (WAL 6.4%, Eol% 100%)
Sth(Table 3).

ROC Al ofgl) H&(AUC)E 3t (Fig. 1), EHAH
] AARe] W F Puo 5719 AUCTZE 0.776 (T17F
% 51.1%, Eol® 97.4%)02 7} =9kal, o]o]A] Py
ZE7)o] ool zlolzb 0.773 (YIHE 53.2%, Eol:
97.4%), Piop ZE7] 87} 0.743 (U= 70.2%, Eo|%
92.3%), Pioo ZAZ2] oFot o]z} 0.696 (W= 31.9%,
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Figure 2. Correlations between visual acuity (log MAR) and Visual evoked potential (VEP) parameters of amblyopic patients. Log
MAR and ratio of Piq latency (A) and interocular difference of Piqo latency (B) have positive correlation which is statistically sig-
nificant (p < 0.05). Log MAR and P9 amplitude (C) and ratio of P1oo amplitude (D) have negative correlation which is statistically
significant (p < 0.05). Log MAR and P100 latency (E) and interocular difference of P99 amplitude (F) have positive correlation

which is not statistically significant (p > 0.05). ‘BCVA

5ok 92.3%) 02 ettt ¥iH, ROC Ao 4] Pigy X
Z(AUC=0.221) ¥ = H](AUC=0.300)2] 7Z-$-ox+=
BAAOR ol ol ol g,

E3F 7F #i4 749] AUCE ] wshe] =2 v g S 71
TE ok }Stata version 10.0 (StataCorp, College

= best corrected visual acuity.

station, Texas)o)| 4] roccomp® EA5}g o), EAH o=
.93t olulE Holz] %ItH p>0.05)(Table 2).
OFA| o A A& Q] A5}, = logMAR ZFe] Z7}o) w2
Haeke] WAE AHEH, P FHE7] B2 79 0.296,
Pioo F5719] et Aol o] ¢ 0.3172 o) AukatA g
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Bolal, Pip X&E2 —0.380, Pigo X& H|&=

o] A BAZ Ho|H(p<0.05),

—0.3982 &
SAHLR FofsiAl=
AT Pioo FHE712F Proo X139 b Zpol= o A
IAE BcH(p>0.05)(Fig. 2).
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A 7E=AE ;Liﬂx% o2 AASFA} skt ZHEy] 9
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7o) A S-S 91ste] ROC TALE B3] BopAl
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index (MZE+E0|=-1)E F3| P FE719 H$
113.50 msec (VIZ%= 51.1%, E0)% 97.4%), Pioo ZE7]
Hlo] A2 1.05 (UAE 70.2%, EO|% 92.3%), Pioy ZHE-
719] et ZPO]E T35t Ag-olxl= 8.50 msec (VIZH=
53.2%, E°]% 97.4%), P1oo A1E2] 3L 2ol 2] 7oA
=525 uWV (W= 31.9%, Eo|= 92.3%) 2 AT A
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A 7|Eo 2= A Avkal Azhgict

ghd, 100%9] B0l g 2= FLo & 7|EXE AASHH,
Pioy ZH27]9] 72 11510 msec (QIZHE 46.8%, Eo]®
100%), Proo FH57] B]9] 9 1.10 (U= 48.9%, 5]
T 100%), Pio E719] b zfol& 13t AolA=
11.10 msec (V1% 44.7%, Eo|x= 100%), Pigy XE2
Gt zpole] Loz 9.15 uV (UHE 6.4%, Eol=
100%) =, AA AdollAl o] ArRE Sall A 74
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O1]—"‘iE(Negative predictive value, NPV)S vrehy],'’ =)
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fr ko i
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OFAJLO A Al o] whE FFAFEAY AL w4}
o] IAE sl B, AlFo] At met Pigy 57
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7bk= Aoz e on, Yoon et al'®2 204, 304, 40
o A= T ghe] vlssi, 50, 60thE 7hHA 2ol &
Holn Zrlstrta B 15k, Sokol et al'' tpo|7} @
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=ABSTRACT=

Diagnostic Criteria of Pattern VEP in Adult Monocular
Amblyopic Patients

Sun Hee Lim, MD, Key Hwan Lim, MD, PhD

Department of Ophthalmology, Ewha Womans University Mokdong Hospital, Ewha Womans University School of Medicine, Seoul, Korea

Purpose: To suggest a diagnostic criteria of pattern visual evoked potential (VEP) in adult monocular amblyopic patients in
comparison to normal subjects.

Methods: The medical records of patients’ military service certificates from January 2000 to December 2011 were
reviewed. The parameters of pattern VEP were analyzed by comparing monocular amblyopic patients with normal
controls.

Results: This study included 47 monocular amblyopia and 39 normal control patients. All parameters of pattern VEP were
statistically significantly different between monocular amblyopic eyes and normal eyes. The cut-off values for diagnosis of
adult amblyopia using receiver operating characteristic (ROC) curve were 113.50 msec (P10 latency), 1.05 (ratio of P1gola-
tency), 8.50 msec (interocular difference of P1golatency), and 5.25 uV (interocular difference of P1oo amplitude). Cut-off val-
ue sensitivities were generally low: (51.1%, 70.2%, 53.2%, and 31.9%, respectively).

Conclusions: The value of pattern VEP parameters had limitations due to low sensitivity and could be considered as ancil-
lary diagnostic criteria when diagnosing amblyopia.

J Korean Ophthalmol Soc 2013;54(12):1875-1881
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