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Abstract

Background : To compare the parameters of photopic negative response (PhNR) among normal, primary open
angle glaucoma (POAG) and diabetic retinopathy groups, and to estimate the clinical utility of PhNR,

Methods : Electroretinography (UTAS E-3000%, LKC Technologies, Gaithersberg, MD, USA) was performed for
totally 30 subjects, 60 eyes (Normal group, POAG group and DR group). Amplitudes and implicit times of
PhNR were compared among groups, Mean deviation (MD) and pattern standard deviation (PSD) were
evaluated with standard automated perimetry (SAP), and mean retinal nerva fiber layer (RNFL) thickness and
cup-disc ratio (C/D ratio) were measure with optical coherence tomography,

Results : a-wave and b-wave showed no differences among groups, Conversely, amplitudes of PhNR were
reduced in POAG and DR groups compared to Normal group (p<0.001), Implicit times of PhNR were
prolonged in POAG and DR groups (p(0,001), Parameters of PhNR had correlation with MD and RNFL
thickness,

Conclusions : PhNR may be useful to detect the inner retinal dysfunction including glaucoma and diabetic
retinopathy.
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Fig. 1, Characteristic waveform of photopic negative
response (PhNR), PhNR is the slow negative potentials
follow b-wave in photopic electroretinography (ERG),

Table 1. Demographic and clinical data of current study

Normal POAG DR p-value®
Patients (Eyes) 10 (20) 10 (20) 10 (20)
Age (years) 54.2+21.5 57.5+18.7 58,1+26.3 0.072
Gender M / F) 6/4 6/ 4 5/5

a-wave
Amplitude (uV) 35.95+18.52 33.71%£20.90 30.73+£9.37 0.625
Implicit time (ms)  16.00+1.01 16.10+0.91 16.05%0.93 0.946
b-wave
Amplitude (uV) 102.70£14.92 103.99+£20.73 100.23+£19.35  0.809
Implicit time (ms)  28.92+2.51 29.3712.42 29.42+2.66 0.791
PhNR
Amplitude (uV) 30.46+10.50 15.92+8.29 18.14£9.12 <0.001
Implicit time (ms)  44.10£2.03 16.756+2.94 49.05+3.88 <0.001

* 1 tested by Kruskal-Wallis H test

AMEE ek W AL 30 cd/m’ B WA =9 3 3Qx, FF AFS 500 Hz, A% AL 03
ofl 24297 cd-s/m’* 719 N AFFL ol 43t HzE Fgown, 2& ol AL T3, sHe uke
o}, 2T A& AlFL 5 ms (milliseconds) o]3l® & Hol ole] FFAE syt FAEe yut
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Fig, 2. Comparison of a-wave and b-wave among three groups,
Amplitudes and implicit time of a-wave showed no significant

difference among groups (A, B),

In addition, amplitudes and

implicit times of b-wave were not different among groups (C, D)

A9z 7AdeZRE b o|F v $A ©
Fo A7A2 HAn(Fig. 1), B IAF
o R EEARNS A5t flo BEE AAlg W
9 A Ag2 FIF HAA ols Al se], A
AR Zke] Aolo] o3 vg F e 2AE HiAS
et ol Hos BE dPdNEe dstd g
FA=EE AT F, I oe F39se 34
% AbolE ¥7l -?—13}04, A o9l axte} b, B
ikl AEF} Mgz gAte] WEd EEUAE
el Az vlmahelct.

g e o2 Hd J|EE  (diagnostic
parameters)¥} WSR-S kel ARAAE 4V 9
slo],  Normaldst  POAGTA  AZAlokAA}
(Humphrey® 30-2, Zeiss Meditech, Dublin, CA,
USA)el 93k SITA 30-2 Alob HAE Al3st,
mean deviation (MD)®} pattern standard deviation

(PSD) & Z4 Tt aEln YIAMEFEY
(Cirrus® Optical Corherence Tomography, Carl
Zeiss Meditech, Dublin, CA, USA)& Al3sld, %4
2NAMF-F (retinal nerve fiber layer, RNFL) 57
9t AAARFEEY (cup-disc ratio, C/D ratio)E

27439k,
BAEML SPSS  version 150 (SPSS Inc,
Chicago, lllinois, USA)& o]&3 H¥HIAEA,

Mann-Whitney U test®} Kruskal-Wallis H test &
A3k,

4 =
AA o2 309, 60¢to|a, HE dHe
56,61 22174, (24~81A4), Ade A 174, oz}

139050t} Al ¥ 74 HFE d-Le Ko Aoz}
A 2TH(p=0.072)(Table 1),
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Fig. 3. Comparison of photopic negative response (PhNR) among three groups, Amplitudes of
POAG group and DR group were reduced significantly compared to Normal group (A, p{0,001),
Implicit times of POAG group and DR group were prolonged significantly compared to Normal
group (B, p(0.001), Especially, implicit time of DR was much prolonged than POAG group

Fig. 4. Typical samples from a normal control (A) and a glaucoma patient (B), Normal control
subject showed normal C/D ratio and no visual field defect, Glaucoma patient had RNFL defect,
large C/D ratio and glaucomatous visual field defect, PhNR of glaucoma patient revealed
prolonged implicit time and decreased amplitude ‘

Normal#ellx] avte] 3 WEL 359241852 uV,  £10.50 uwwer, Wh3EgA7re 4410 + 2.03 ms
H Az 16.0011,01 msged, bute] B 2 Jelyth POAGTY HF avt IZFL 3371+
T AZ g vk EEAZEE 1027041492 uV, 2892 2090 uV, HF ¥RFEZAREE 16101091 msTE FALE
+251 msgth, Normalde] HSAWES- AZEe 3046 i, FF byt IZe 103.99+20.79 uv, BT v
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Fig, 5. Typical samples from a normal control (A) and non-proliferative diabetic retinopathy
(NPDR) patient (B), Normmal control subject showed nommal fundus finding. Fundus of NPDR
patient had multiple hemorrhage and exudate, PhNR of NPDR patient revealed prolonged

implicit time and decreased amplitude

o] FeAmkg AZL 15921820 uvgerd WIS E
ZALL 16751294 msE ZAHYY. DRFES H
@ a% AFL 30731937 uV, FF MFEZATL
16,05t 093 ms= Yepsta, bute] BF 2% & vt
SEZAIRE 100.231£19.35 uV, 29421266 msg]
o}, DRTY| BeAuks AEL 181419 12uVH 0w,
HhS T A|7HE 49,0513 88 msE UrEytl

Al o] asts} by}, BEARNEY 2HolE o}
BH, ante] AFL A F 2t FARHoE folF
ZFol7k gigled (p=0.625), bote] AZE GA] H9
g zto]l& Holx gkth(p=0.809)(Table 1, Fig, 2).
dhAe HEAg-o] FES Normal#Rrl POAGT
R DRI FolsHAl Aide e BAd ¢
(0.001)(Fig, 3). A& FlA7Ix2, avhsh buke] ¥
SEGAITE A Tt o AolE JERA &
Skch (p=0946, p=0.791), ukde] HLAuESo] uk-g

ERAZRE 29374242 msE ZAFHYT. POAGE
[e]

EEAIZHE NormalZelA 744 #skal, POAGTA]
FolsAl AEJAR (p<0.001), DRTIME o|RE}
oS QR =Ee FE BATh (p€0.001), &, POAGTE
2 DRTE HeANE$S NormalTol| ®lsle] IZ-&
Ahslglen, EEZAL Sl Aoz e
WcHFig, 4, 5).

a8 =y d3E oe A9 J1EES va
e o, dgd 2L A% Byt MDD HeA
uhgo]l RE(p=0,024, r2=0097) L HIIEYAZ}
(p€0.001, 12=0374)& F3 FFFAEZ e ut
H, PSDE AE U dgEgAzis AuRdAE s
A 29kth(p=0.923, p=0.194)(Fig. 6). gz gt
385 FAS HeAdukso (p=0.007,
12=0,178) % ¥HFEGAZF (p€0.001, 12=0.460)2 ¥
FHAE EQ v, ANBGFEEN s AEdA
7t g Aoz YEth(p=0.211, p=0.499)(Fig. 7).
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Fig. 6. Correlation among PhNR, mean deviation (MD) and pattern standard deviation (PSD) of
amplitudes and implicit times of PhNR from
POAG patients (A, p=0.024, r2=0,097), (B, p(0.001, r2=02374), But PSD had no correlation with
amplitudes and implicit times of PhNR from POAG patients (C, p=0.923), (D, p=0.194)

POAG patients, MD showed correlation with
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Fig. 7, Comelation among PhNR, mean retinal nerve fiber layer (RNFL) thickness and cup-disc
ratio (C/D ratio) of POAG patients, Mean BNFL thickness showed correlation with amplitudes
and implicit times of PhNR from POAG patients (A, p=0.007, r2=0178), (B, p{0.001, r2=0460),
But C/D ratio had no correlation with amplitudes and implicit times of PhNR from POAG patients

(C, p=0,211), (D, p=0.499)
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