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Abstract

e AIM: To analyze the application value of optical
coherence tomography (OCT) combined with isolated -
check visual evoked potential (Ic-VEP) in the diagnosis
and treatment of primary open angle glaucoma (POAG).
¢ METHODS: Prospective cohort study. Totally 32 eyes of
32 suspected glaucoma cases, 30 eyes of 30 early POAG
cases, 25 eyes of 25 moderate and late POAG cases were
selected from the patients treated in our hospital from
October 2014 to May 2018 were enrolled, and 30 eyes of 30
normal subjects were selected as control group. All
subjects received OCT, Ic - VEP, visual field test,
measurement results were analyzed.

e RESULTS: The sensitivity and specificity of Ic-VEP in
diagnose of early POAG was 83% and 93% respectively.
The difference between the early POAG group and the
suspected glaucoma group was no statistically significant
in the signal -to - noise ratio of 8% SNR (P>0.05), but
were statistically significant in other groups( P<0.05). The
differences of 16% SNR and 32%SNR between the control
group and the moderate and late POAG group, the
suspected glaucoma group and the moderate and late
POAG group, the early POAG group and the moderate
and late POAG group were statistically significant ( P<

86

0.01), but were no statistically significant in other groups
(P>0.05). The retinal nerve fiber layer (RNFL) thickness
parameters in four groups became thinner with the
aggravation of the disease, and the differences between
the four groups were statistically significant ( P<0.05). The
mean defect of the four groups decreased gradually, there
were no significant differences between the suspected
glaucoma group and the control group ( P=0.08), the
differences between the other groups were statistically
significant ( P<0.05). The area under the ROC curve of 8%
SNR, mean RNFL and MD in the suspected glaucoma
group were 0.824, 0.846 and 0.661 respectively, the early
POAG group of those were 0. 898, 0. 969, 0. 889,
respectively.

¢ CONCLUSION: OCT and Ic-VEP have high diagnostic
ability for the early changes of POAG and can evaluate the
degree of optic nerve injury, which can be combined used
for early diagnosis and efficacy evaluation of POAG.

o KEYWORDS.: primary open angle glaucoma; retinal
nerve fiber layer; isolated-check mode; signal-to-noise
ratio; visual evoked potential
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ZERWE G272 X (P<0.05) ;16%SNR M 32%SNR ; 1E
W5 T POAG 41 Lbig  ml &8GR 5 h g POAG
A IH FIH POAG A5 il POAG 4 IL#, 22 5 A
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FHOCHR B W ke — A SUE TR IR R, Wi =
2040 4F, T OGHR 1 o ABCK R 142 ARk FRE
Ji P IT fB B 6 BR ( primary open angle glaucoma,
POAG) HY R N BGZAE A F s R B w %D
SRR TR AR E R, B4 POAG B
GNP SR ) e T R U Y- o N U
PEB G, DRI 0032 36 I A DA 53 o8 ™ 2 R B A AR
PR LBE R A R AR ISR LA T 2 S
(optical coherence tomography, OCT ) K 43 B #% M 41 v 75 &
A/ (isolated — check visual evoked potential, Ic — VEP ) 7£
POAG 23R B R AR , DA Ry iifs IR B2 Dl 42 (1 5 A5 {1
5 R .

1 X F %

1.1 3% ELPEVER 2014-10/2018-05 52 T4 )&
M5 —BEBEIR B IFFE X2 AL 117 ) 117 IR, Hrp 46 AT
BETOGHR 8 32 ) 32 B FLH] POAG 2 30 4] 30 HR |
P POAG H3 25 fi] 25 HR Ko 5] 4 34 AH DT e A4 1E
A 30 151 30 BR, T AL B AR 9T 24 i Rl . %
SEiE L BB B B A,

1.1.1 MNERE (1) POAG HAAFRYE 1) AT R &
PEE IR Wi FNiG 7 & K AL (2014 4F) DR ks e, 12
Wi POAG [ ;2) S EBFIEM ) = 0. 6;3) 308k 2
FEHUNTF-6.00D; 4) BRI, (2) ATEEd JEIRAL 98 A
Frif 1) FAEBFIE 1 =0. 6;2) 24h % & IR JE > 21 mmHg;
3) SRR EEBUNT 6. 00D ;4) G fFFIL;5) Tois G IR M
PR 2 e S BT ks, [t 2D B FAINE Z —.
D) E IR FEE L ;2) 8 ¢/D>0.5 SR ¢/D 2>
0.2, (3)IEHWHMAbRE: 1) AR IEM 1 =0.8;2) R
JE <21mmg;3) 30k A% BEBUN T -6. 00D ;4) Ji £/ Tk
5) To T JEHR % s e HoA HR &89 5 6) #R 4% HE C/D<0. 5
I HAUR C/D 2<0.2,

1.1, 2 HEBRERAE (1) JEOLRIFIR M ; (2) BRITHHN; (3)
PR 22 Fi N 0 BORS # 2R G0 5 (4) HR AMG3 B P9 HR F
AR H 5 (5) 4k & PETGHR B R & M M AL JEHR 5 (6) K3
RN,

1.2 Fik

1.2.18EHE A A4 G AT SUIR LR A (L
71 .Goldmann £ IR & 506K 52 B B A B 7 IR
%) .OCT fEF Ic—VEP, (1) OCT 7% . i FH Heidelberg
Spectralis OCT, >R A A i L 25 J&] 6] A0 0o s pft 25 28 24 )2

F1 BEARFRNKEERFE

2R BIECCIRED) Ay (ks ) M/ 22, B)
IEHAH 30(30)  42.53+8.92 18/12
AT EER IR 32(32)  45.88+12.84 19/13
B POAG 4 30(30)  46.13x13.33 16/14
il POAG 2 25(25)  47.36+14.42 13/12
X/F 0.79 0.59
P 0.51 0.90
£ 2 Ilc-VEP #iEH POAG SIS LREENH AR
R iR
[c-VEP EH:45
ZH HI
A Rt it air
B POAG H 25 5 30
S LR A 22 10 32
E#HH 2 28 30

(retinal nerve fiber layer, RNFL) #2J7 . SR EH$ (1RL.L A
Frpoy , HAN 3. 4mm) , H A — 7 B RN S, AR IE EE
TREORT , DN DL R B0 . S 24 RNFL R B K & & |-
I BT i EJ BN 7 RNFL R, (2) HLEF KA . 0
FHZE 7L 43 474X ( Humphrey —750i ) , 5% JH H.0 30035
PRUEFRF . TR AR o 0T [ A0 25 25 /N T 20% , (BB Ak
IR BHE RN T 15%, 15 0 503 . 90 57 S 2 B 45
(mean defect,MD) , (3)Ic—VEP 8 . v FHZERHR A A4
FRASC PTG ) , R FH H: 50 5 4% M =X (isolated — check ) 119
FEPEKGE B (8% \16% 32% ) Ko AR J7 , 15 1 AH W AR 5/ I
H b ( signal—to—noise, SNR) SEVERRAE . SNR<0. 85 M FH
£, H ROC 40 AT SE FOGIR 41 & POAG R4 v
8%SNR “F-3 RNFL K& MD fi2 Wik k.
1.2.2 POAG #rHi#R#  {K¥E Hodapp—Anderson—Parrish
(HAP) #EF43 231 . (1) FAHABLR . MD = — 6dB ; 11 2 1h
ZEHP P<5%HYEEUNT 18, P<1% 0 S EUNT 10; 4
5O T S SOGHUE = 15dB, (2) HPE R . - 12dB<MD<
—6dB; B 22 & P<5% A9 55BN T 37, P<1% 1) 15 550N
T 20 g 5o I 7 S GEUEE >0dB, HAY 1 A4~ 40EF
HAELE SO EBURE <15dB, (3) FHEEHUR . (755 F Ak
HEZ—) :MD<-12dB; B 2= T P<5% B9 S8R T
37,P<1% B AR T 205 e 5o N E=/AFEAE 14 06T
RS <0dB, H A - IR H ¥ 47 A7 SRR < 15dB
GeiteEartr N GE T SPSS19. 0 X Bl 3 47 43
o FIRRE T 200811 416 % SNR . RNFL M MD 4
£ 5 LSD—¢ K58 147 20 1] W 9 L 42 5 4 4 Y 22 41 1) Eb
B L R T 22538, M ARG A L i 22 A 1) b R 7
55,P<0.05 WESHGIFE X,

28R
2.1 —fEIER  SHFR ST E L (P>
0.05,% 1) .

2.2 B4 Ic-VEP £ RMLE 1c-VEP &4 % . 1
POAG #H #8U8%E Jy 83% (25/30) , 4 51l 93% (28/30) ;
Al B OGR4 ABURNE N 69% (22/32) , W3 2, Ie-VEP &
R LR T 250581t 8% . 16% ,32% SNR 4
A2 2 S B HA GIF2EE L(P<0.01) , JE 1T P
Fe#s, R LSD—1 K56, 8% SNR 4 W5 [ #% . X R 1] POAG
N5 AT EER AR 22 57 G iT 243 L (P>0.05) , Hisxdl
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#*3 #£4HSNRBLLE XEs
20 5 8% SNR 16% SNR 32% SNR
IEHAH 1.110. 42 1.56+0.75 1.92+1.15
A EEROGIRAH 0.78+0. 49 1. 30+0. 54 1. 60+0. 71
L] POAG 41 0. 64+0. 37 1.23£0.75 1.57+0. 84
THEEHE POAG 4 0.42+0. 19 0.51+0.23 0.78=0. 47
F 14.99 14. 07 8.78
P <0.01 <0.01 <0.01
P(A vs B) 0.02 0.55 0.74
P(A vs C) <0.01 0. 46 0. 69
P(A vs D) <0.01 <0.01 <0.01
P(B s C) 0.16 0. 99 1
P(Buws D) 0.01 <0.01 <0.01
P(Cws D) 0. 04 <0.01 <0.01

A TER A ;B T BEFHOGIRAL ; C. 548 POAG 41;D . Ik POAG 4,

%4 %% RNFL & MD Kyt x*s

RNFL( pm

Al W E BT Wi il W vy MR
EH 4 113.53+27.42  71.13+10.65 112.87+24.43 145.33+23.84 88.00+19.94 152.87+18.73 105.03+7.94 -0.93+0.53
A BER LR 100.25+19.05  62.44x9.97  99.47+18.58  128.63x25.80 79.16=x11.82 136.88=19.51 93.47+8.24 —1.39=0.88
B POAG 41 81.63+20. 46 56.90+11. 34 86. 80+21. 52 99.50+19. 71 68.53+18.22 110.07+28.17 78.73+x11.79 -3.08+1.49
] POAG 4H 66.92+£19.94  49.64+11.02 68.28+24.78 75.40+27. 59 58.68+16. 58 84.48+36.99 64.08+13.72 —10.54+6.42
F 24. 11 19. 82 19. 85 45.13 15. 83 36. 32 79. 18 54.92
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
P(A vs B) 0.02 <0.01 0.02 0.01 0.04 0.01 <0.01 0. 08
P(Aws C) <0. 01 <0.01 <0.01 <0.01 <0.01 <0. 01 <0.01 <0.01
P(Aws D) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
P(Buws C) <0.01 0.04 <0.01 <0.01 0.02 <0.01 <0.01 <0.01
P(Buws D) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
P(Cuws D) 0.02 0.01 <0.01 <0.01 0.03 0.04 <0.01 <0.01

WL AEFA ;B AT SEEOGIRAL; C. A POAG 41;D. it POAG Hi4l,

(8] 2% S H it 2r 3 X (P<0.05) ;16% SNR } 32% SNR
PO oA . TF 2 5 P e 3 POAG 4 M4 T BE 5 OLIR 5
FRHEI POAG 4H % 30 POAG 45+ i3 POAG 4 L
L EFIES S L(P<0.01) , KA g h 2% B8 T8
H2EE X (P>0.05) , W% 3,
2.3 %% RNFL & MD RyLb#  PU414l a4 RNFL 24
AT R Oy 2200, BIR 22 R YW B G038 L (P<
0.01) ,HEMWI LA, 2 S8 2 (8] 22 R 398 G it 78 X
(P<0.05), 4iiE) MD Efk2: 5B geit 248 X (P<0.01),
PR LA, nT B LIRS 1E W Al 22 RS T X
(P=0.08) , HAgxdl (8] 22 S5 YA it 2# 7 L (P<0.01) , I
*4,
2.4 8% SNR.FE RNFL & MD 3t POAG i R Hii2 3L
g8 ROC 4 F AL (AUC) 43 M1 & S M2 W Ak fE
8%SNR ,F-] RNFL Jz MD {4 1 £& T 1 A1 78 1T 58 5 6 IR 41
4350 K 0.824,0.846 . 0.661; 7E 1 1 POAG £ 4 71 Ky
0. 898 .0. 969 .0. 889,
3iTie

JEURMETE F A IR A0 B WA IS I A AR R A 22
LR AT AR T 7, DR T R 276 & POAG HE B
iR MR, AR A B &, POAG 1Y 1
WER R &, UL AR T Be oy AT A 2450 (OCT)
T RE2AAGIN (PLEF R AEBE) |
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8] i 23 el R o R R B2 o ey O [
(ET IR & R LR R AR (L I AR B ARG HhonT
BETFCHRAL MD %) ROC BHZE T AU R 0. 661 , LIk T
[d]2H SNR F1E-34 RNFL 4 AUC 18, 2 Wik BeAIL , ixX 5 REAE
SEVS (LA ZE 5 4 25 2k > 50% , R AF 14 75 ' IR 40 85 4 fig
R ) Sy, BT RS I A7 AR SR BR A . R R
YA S FERTK 2 E E R R, L5005
A BN PE T A 00 5 R 1R 22 SR A 15 & fRL 61 B T PR B
I B R OGCAR A2 TR SR T sk S G ) Bl = 5 7
P AL I 5, P 55 3 058 e i 3 A 0 2 WD O, B0 R
SEAT]EE  Z AR & A 2 R H SR RS A Y 5
Wi, 25 SR AR SRR, Te—VEP XHE S8 B 05 B 2R SR AT T
MR SR S M E R BT S8, BRAIR T B0 S R 8, $2
THEER Y SRt RS A R R (55 T &
Hahfbie e, HXTANE AR B ZOR AL, BME— AT B N
{25 SRR A 28 T RE 2 A ik | 38 FH 17 G IR A 07 2 R
T ER, HTARFEIRANT « B OGHR 3= 24500 00 I s pf 22715
ZM i ( retinal ganglion cells, RGC) ,RGC FEALFE 5 10% 1
FAMMI (M ) A28 80% /N (P 4018 ) , H OGR4
Z SRR M AR O M4 S P A 5 B
TEAREAL T D REAS ], i 28 e fEK 4 () g v sf () 33 R A8 b
HURK J5 % v s 1) B A A ()00 R AR AR AU Te— VEP
T 3 T A M PR R R e, e M R M 41 15 S
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fESINEE, S M 41 32 i, 1) R0z A% S 15 Sk,
1M SNRABAE/IN, %A 1545 I 8% %of b 438 1) SNR
AT EPERS , L) SNR<0. 85 g FH AR , k3R M il
T I S 8% . 16% 32% %F Hv B H3 F (9 SNR
A, A PPA 7 G HR 2B 11

AT RN (1) Ie—VEP REE K POAG Y .12
Wi HE I REFAK I . Te—-VEP K3l POAG By SR m (B
1 POAG 4y 83% , n] BET JGHRAL N 69% ) , 4 5 VI8 &
15 93% ;8% SNR ) ROC <k F iR /R Ie-VEP Y1
LWiskEE R, B POAG 410 0. 898, 1T £E & MG HR 41 =
k0. 824, FHEE N e~ VEP B 5E PEKG I S BERFSY T
34 5] POAG 3%, & I Ie—VEP #l B15] POAG By BUS M
}1 83% ,POAG 2 8% SNR 1) AUC 4 0. 872, 5 AW 57 45
WA, HATFIMA T TS H OGR4, st — L8k T
Ie-VEP7E POAG Ry RIS By S 4kEE . (2) Ie—VEP fig
W PFAG POAG BT . #5410 8% SNR {HEIE #4348
/N, R POAG #H 8% SNR {H# 1 POAG #H K A ¢+
JEHR A /0N TP AT 6 Ay Bt 5 175 N =, M 4 Bt 43 o .
SNR {HAE/IN; 1M v 56 GHR 41 8% SNR 5 H.H POAG 417G
25 R R ] RE T BE T OGR4 P A B L POAG
B (H AR A 2P E . 7E 16% .32% SNR {H 1Y
i, il SE ORI 5 1E % 41 0 POAG 415 1IE# 4
Rl SEF R 22 R I G 124 5 X AUAT h ] POAG
A H A =20 SNR {HZE/)N, JRF W R4 8% SNR EER
M A0 B AR 407, 16% . 32% SNR =450 P40 ifg At 44
i P BB T M 4B, Xu 250 R Ie- VEP
B 5 A D BEAIE 5T T 90 ] POAG M3, & BL1E 1)
POAG A& 8% SNR /s 4 vy, A 38 18 SO Mk
%, 5IAT L5 —2, RIEF, FRATIA T AT 485 EHR 241 A
] POAG 12T LA, 9K UEA 8% SNR F 24 /R
PR 287177 4 M 3 % B 40 05, i — 2D UE W 16% .32% SNR
FE BN PR 20 A P R R R A

OCT LA HT LIS Wi EE A | K A Pt ] 5 (E 42
filh oy HEcEr oI ) | RE S TE 20 A 2% K T SRAT R I R Y
D 17T PR R , 3 AE S 2 U B RNFL J2 3 5 & pras i,
AWF5E R F ¥ RNFL B9 AUC 76 5 ] POAG 41 M
0. 969 , 47 ¥ = 2 W R i, Sania FOWTST 45 SR} F- 14 RNFL
7E POAG 411 AUC K 0. 906, 5 ARG 4516 —8 " e w]
AT OGHR A 73 RNFL IR #4512 Wi fig J1 (AUC
0. 846) , izt = T [RI 4L L BF A 12 WA (B ( AUC 4 0. 661) , IR
HZ T OCT 7£ POAG H A S W b i 2N E, AN E
B2 RE e T ARG AR R & B . 4% 7 i RNFL
Wi 5 1 ) A2 R AR T, 7% OCT ANUAE POAG [ 4
BHS W A 5 R A, 2R BE IR 1 A

L5 FRTR , OCT 453 RNFL JEJ¥ 5 Ie-VEP 75 5
FAETT F AL R 9 L2 W A 8w 2 Wik BE , I AE
Al POAG (918 , 7T FH T 06 938 B A DN, Te—VEP 35
T HLEFFE POAG 2 Wi s REAR A B o, s i T 8%

o B RURAE SR e (DI TR ORG24 AT Bl v
i PREETTE TC I3 D A 38 P T i PRl B2 W A s
TAE . P, B4 B OCT Fil Ie=VEP, 7] M 25 2 Fil 7))
A7 P T TSI DA 28 A4 5 15 DL, 4215 POAG RLITZ I
I POAG 1 M JE
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