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EREFARESAAHESTHRZ RER
AR FERENNESR
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(FmAkFHMEERRE, Kb 410008)

[HE] BHB:ETHEBBHEEMLH A R {2 (color pattern reversal visual evoked potential , CPR-
VEP) ERAMFARAA AR FRRFHRILEF, Hik: R A %k B Mewo Vision 2 8 £ 7 # Vision
Monitor A 5% &, & ZE ALt 12 4] (17 R) R A I A A F 56 8k & # ( primary open angle glaucoma , POAG) (41
8] (56 Bk ) JB & MM /A A # Sk Bk % % (primary angle closure glaucoma, PACG ) #= 13 4] 4 & 4 (26 X R ) /&£
R R R A (1,2,4,8,16 A32 H2) R&Hm(Z/a,4/%,E/%) Fie 5k CPR-VEP #§ T 1t , 1t
B Pl R MG E A R IE . R AR LA 3 A &AM T CPR-VEP Py, 3% %8 K4 & B 1] 47 & 64
¥ T RE &R BT Py B KB & oF 18] 957 & 49 38 hm @ 2 #1728 K . CPR-VEP Py Jk %8 14 3 5] 3
% :PACG 41 > NC 41 > POAG 4 ; 2/ 8§ > /% > 40/ %, POAG 414= PACG 40 P, i tk 2118 39 42 NC 21 3¢
%, 12 POAG 41 4= PACG 4018 R 43t % £ F . 458 : PACG # POAG # % 49 CPR-VEP P, 3% - 0¥ /4] 37 & o
KAH A B R E, Py k1B 1E PACG #4 % m POAG 8K, B KRB R EF LK,
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Color pattern reversal visual evoked potentials in primary
open angle and angle closure glaucoma

TONG Yang, WANG Pingbao, XIA Zhaohua, XTA Xiaobo, XU Xueliang

( Department of Ophthalmology , Xiangya Hospital , Ceniral South University , Changsha 410008 , China)

Abstract; Objective To investigate the difference in color pattern reversal visual evoked po-
tential ( CPR-VEP ) between primary open angle glaucoma ( POAG) and primary angle closure glauco-
ma ( PACG) patients. Methods  Vision Monitor visual electrophysiograph made by Metro Vision
Inc. in France was used to record CPR-VEP in 17 eyes of 12 POAG patients, 56 eyes of 41 PACG
patients , and 26 eyes of 13 age-equivalent normal persons at an ascending series of temporal frequen-
cy(1,2,4, 8, 16, and 32 Hz) and color stimulation ( black/white, red/green, and blue/
yellow ) . P, wave amplitudes and latencies of these patients were compared respectively with those of
the normal group. Results ~ With black / white stimulation, the P,,, wave amplitudes were reduced
with the increase of temporal frequency in the 3 groups. The P, wave latencies were extended with

the increase of temporal frequency with different color stimulations. The P, amplitudes were PACG
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group > NC group > POAG group and black/ white > blue/ yellow > red/ green. The P,,, wave laten-

cies in the POAG group and the PACG group were extended compared with the NC group, but there

was no significant difference between PACG group and POAG group. Conclusion

CPR-VEP P,

amplitudes in the PACG group and POAG group have their own characteristics. The P,,, amplitude of
PACG is higher, and POAG is lower than normal. The P,, wave latencies of PACG and POAG are

extended.
Key words : primary glaucoma ;
frequency ;  amplitude ; latency

color pattern reversal visual evoked potential ;

temporal
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JE A 75 6 IR ( primary glaucoma , PG ) & — Ff
FEEE e LI RE YR DL, A% g R A A AL
MR TR AL B o H b WL A A 2 ) IR 75 O IR M
I RE AR % 1 4 bR ifE . R, Kerrigan - Baumrind %
WFFEAE 52« A o 0 7 T A6 DU 1 A 48 T o T SR Bk
0, M s e E e R R 25% ~
35% , $& 7 5 B b v LB Bk 5 B OO AR R
W H AT AT TR SRR U R Ay
5 o R B B 5 L5 5 A H L ( color pattern re-
versal visual evoked potential , CPR-VEP ) J& +5 #) k¥ 5
IR A 52 3 TR A LB ROk 8 i
KUK 200 M A Bz 1 28 75 40 D L i 28 0 7 A B9 R
S IO ST, S e IR 1 81 R R T A W T B
W 1% 5 Y)fig . CPR-VEP 78 & UL % i 30 0 W0 1 &
I 3h il 1 W e 2k e LA AR 8 T
51 E) 6 IR fE B BF 55 o Vaegan 25 B 5%
E BT AL 6E 75 & WL L X T2 T R4 OB IR o)
& HEDE AL 0E 5 A AL A R R AT AR — E AR
JE b SRR ) RS A 2 T A B R R, 24 A 0 B AR
E2I I O N5 AN Y4 = N <ol
JE ] — 2 B b s e WL 0 IR R 22 T AR i 2 4 Y
FERE o SR, CPR-VEP P, 76 % S IR 5 1E # I o
A2 5 AR 22 5K XA RS B 1 A
o HI TS [ 28 B D6 IR & HL ) A 22 ) RT e
¥ W CPR-VEP £ B, 1M H 2 % & #l CPR-VEP 1
P AR WIAE HOCIR PR IE KA, /] — F OB IR A
PR IR R R E B P, IR A, R [ OB IR
AN TE] P oo A8 SR B IE T O AR
1A 2 S BT A W) 75 OG IR 2R B py R B Ol . A
WFFE AU L B kP T A B O IR ( primary open -
angle glaucoma, POAG) 5 J5l Kk 1 M ffi B¢ 5 O iR
( primary angle - closure glaucoma , PACG ) ) CPR-VEP
£

1 ®&57H%

1.1 %

IEH A BRZH (NC 4H) Ry fd e AR B & 13 fi] (26
AR ) 5 JB & M 1 U B IR 44 ( POAG 44 ) 12 fi] 17
MR 5 8 & 1k P ff B 75 O BR 41 ( PACG 41) 41 fi] 56
MR FEARMGHIWE T,

®1 UBEMRHERERL

Tab.1 General condition of subjcts

S 0 FRY) 5 ¢/D MD {g(dB)
POAGH] 12 44.12£16.94 47 (8 R)
0.74£0.23**  -15.17£9.71* *
(21~68)  LHSH9IR)
PACGHL 41  60.80+8.34 HifH20 (29 li})
0.63£0.26%* -12.51£10.45* *
(41~76) 21 BI(271R)
NC 41 13 42.10£20.18 B4 10 (20 [R)
0.300.15 ~1.02£0.96
(23~74) M3 HI(6HR)

5NC 41, + = P<0.01,

JIe A W58 G D6 A JBIE T, G G Al 52 o AL
TRE A ARG , BIR S IE AL ) = 0.5 Ji OB JE <
+3.0 D HEBR ™ B 09 & 0l o0 RS B PR 5 AT
H M0 AR A 508 1 7 OGIR A 2 Humphrey
LT 35 HL A SRS ) 5 O IR PR AL BT Gk, A A B A
T H SR LR A, Jo WY AL O, AR AT AT
a4 25
1.2 7%

% FH i B Metro Vision 2\ #] 4= 77 #4 Vision Moni-
tor [ JE A0 5 & B AL R G K T A 2 O 2
CPR-VEP KB, 10 5 J5 i ¥ A5 1 L 73 i 2 8
Al L AR i k5
1.3 %itsxam

PLSPSS11. 0 4t i % 4 40 %) Bir A5 804 9 17 4k
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B CPR-VEP Py, 3 4% i {8 22 5 S W IR ) 22 37 %
W5 2250 Hr q K s P <0.05 #0822 5 A1 G it %
2 # R

2.1 NC # .POAG 4 % PACG 414 CPR-VEP &L

2.1.1 NC«
R/ ERET CPR-VEP Py, 5 15 - R[] 45 2%

2 Wik 7 U R (L Bl 5 R TR A 238 0% 38 g R R D S
CL/ % W/ BRI T 2 Hz B2 8 Hz 4b 9% i 191 7t
B/ B P BB E R, /TR MOk 2
(%2),

FEAS Al 44 % fill 8 CPR-VEP P 3 {R 19 - 1) [1]
GRS RN N R (0=l W ST SO T}
B IE A (3R 3) o 4% BT A A @R fil
Z I P MR 2 5 G2 8 X,

&2 NCZ.PACG A POAG AR ER ESNESHERIH TH Py RIBEILE (X +5,uV)
Tab.2 Comparison of P,, amplitude at different frequencies and colors in the NC, POAG, and PACG groups (x £s,uV)

‘ P % (Hz)
Wil S
1 2 4 8 16 32
NC 4 m/H 8.50 +7.09 7.38 +4.42 6.74 +3.54 6.12+2.64 5.74 +2.43 1.96 +1.02
21/% 4.92 £2.37 5.21 +1.92 4.59 +2.16 5.19 £2.67 5.11 £3.05 2.81+1.47
W/ 5.87 £2.45 6.34 +2.25 4.70 +2.98 5.41 £2.12 4.75 £2.35 1.99 +0.73
POAG 4 g 6.24 +2.61 5.75 +2.60 5.65+1.80 4.86 +2.38 4.01 £2.13* 2.40 +1.08
41/ 4.66 £2.07 4.44 +1.70 4.36 £1.51 4.18 £1.74 3.74 £1.48 2.51+1.36
[V 5.15+2.93 5.67 +2.29 5.39 +3.00 4.75 +£2.27 3.13+1.63* 2.79+1.39*
PACG 4 /e 9.14 +3.74* 9.06 +4.09* 8.07 +3.42* 8.68 +4.52*%  6.65 £3.26" 4.00 +2.19 **
21/ %k 7.63 £3.14**% 6.91 +3.14"# 5.89+3.02 ¢ 8.00 £4.21 **  5.67 +2.64" 2.89+£1.29
Y8y 8.71 +3.68*"  7.85+3.76 ¢ 7.34 £3.79" 8.98+4.86 **  6.53+2.77* 3.57+1.84°

5 NC 4R A LLEL, = P <0.05; 5 POAG A [RIfIBEI A LA, #P <0.05,

%3 NC4H.PACG A7 POAG AAE A ETESEHERM TH P, B AEEILE (X £5,ms)
Tab. 3 Comparison of P, latencies at different frequencies and colors in the NC,POAG, and PACG groups (x +s,ms)

N SRS (Ha)
VYT )
2 4 8 16 32

NC 41 Livas| 110.92 £8.73 114.50 +8.78 115.15 £10.24 118.83 £15.37 117.50 £15.67 118.05 +£10.92
FAWES 110.52 +10.01 112.63 +4.45 114.35 £8.86 115.22 £8.75 120.28 £14.90 127.25 £21.29
W/ T 111.10 £10.33 114.03 £10.35 115.47 £11.58 116.00 £14.72 113.94 +18.69 118.66 +12.83

POAG 2 m/ 124.64 £11.78 " * 125.32 +12.54* * 126.91 £10. 86 132.20 £16.11 " * 133.68 +14.00 * * 138.21 +£15.00 * *
21/ %% 128.26 £13.25* * 130.24 +16.22* * 133.53 +14.64 " * 127.64 +12.99* * 133.00 +12.73 * * 133.76 +16.32
4 123.71 £12.44* % 129.03 £13.07 * * 129.70 £16.04 * * 131.03 +13.08 * * 131.26 +15.72* * 127.97 +9.98 *

PACG 4 m/ g 121.57 £15.70* * 123.14 £16.03 * 128.00 £16.89 " * 128.77 +17.36* 132.75 +13.37** 131.33 +20.06 * *
21/ 4% 120.78 +15.42* * 123.50 +14.28 * * 125.83 +16.55* * 126.40 +24.92 131.96 +16.57 * * 130.45 £15.80
[V 120.91 +14.09* * 124.15 +15.39* * 128.81 +18.07 * * 128.64 +16.95* * 128.81 +14.05* * 128.64 +15.70 *

5 NC AR I, « P <0.05; + + P <0.01,

2.1.2 POAG 4
CPR-VEP P\, iz 1 - If 5] 451 < ity 8 2 71 0 0
I P S ) | T IR O i o

2 Ha B0 37 0 WA [l T 5 4% i AR R A R @
R B Z 8] P, MR fE 22 S G S i R B L
(%£2),
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CPR-VEP P, V& fR 9 - i ] 450 5 il £ & 7 v AR
(6 B 5 B ) A0 6 11 94 o T 2 7 AE K 4% I [R) AR
RN R f  Z E] P, Y AR (E 25 R RSt
FRUL(EI),

2.1.3 PACG @

CPR-VEP P\, i 1 - B 5] 31 2 iy £k W 7 U e {EL
Wit 5 Bt ) A0 23 0% 384 o i R B B R, #E 8 Hz &b
i (L W% A5 11 T 58 Hz Al 16 Hz B AS [A] € % il 34 T
1 P, P MR AH 25 S/ (R 2) 6

FER TR 8 % fil # T CPR-VEP P, 3% fR - it
[Fa) A3 23 i 2% 7 v AR 0 M8 BE A B ) A R 1
B WA & (R 3) o 45 B (A4 2R T O 6] 68 % ol
Wz E) P BRI 22 F G # 3 L
2.2 3HAETRABHRARERRBEH A KT

CPR-VEP 3% %8 & # 1k # Yt &
2.2.1 POAG 415 NC 413t

POAG 41 P, % I fE AR T NC 21, 76 2/ 1 il ¥
™ 16 Hz Fl 5/ 2 fil 3% T 16 Hz F1 32 Hz I 8 {H
ERAGIFE X (£ 2), POAG H P, &K 1
H 4 NC 41 3E K, BR &1/ 4k fil % F 32 Hz 4b, AN [
00, S [i) B ] 30 % T 1Y P, VAR I 22 B
Gt E L (£3),

2.2.2 PACG 44 NC 411t %

PACG 41 P, I I {8 &5 F NC 415 76 2B/ 1 fil %
N 8 Hz f132 Hz, 2T/ %44l F 1,2 F1 8 Hz ) %
W/ WM 1,4 ,8 132 Hz i iiE {22 5 4 %3t
FRU(E2),

PACG 4 P, IR WA 58 NC 4148 K | B &1/ 4%
Hl 3 T 8 Hz Ml 32 Hz 4b, AN [A) & {4 A [a] B 8] 45 %
T B Py IR 22 57 A %3t % A X
(%£3).

2.2.3 PACG %14 POAG %11t 4%

PACG 41 P, i I {8 & F POAG 41 ; % 41./ 4 il
¥R 32 Hz DL JC /s iR 1,4 A1 32 Hz AbAS
IFi) 2300, AN [ B ) 430 6 038 1) P D MR 25 2
Gt Em L (£2),

PACG 41 P, 1% K W1 {H % POAG 41 %5 ; AN [A] Bl
0,7 [ B R] 50 56 080T 1Y) P o VAR I 25 S 3 T
Giit¥m L (£3),

3 W #

CPR-VEP ff: Jy — B % WL 4 €4 5 K6 & 75 %, H

BIERKR FZHFREREAERFHRAE, BT
W T O IR M T O IR T B ) RE A (H
S GE 22 Jn BR AR B — B ] 571 %, 5 — 28 A 3 Ok
MRk R 2r M ORI R WFgE . wmms s A/
RONAWE N VRS LA EE I R TN IR
CPR-VEP [ B¢ 4 N FH A 1 4 1) POAG AR ] i Ty g
BAg . W PR AR 2 Hz F AT 4 0B R IE B A
B35 v 6L A CPR-VEP #5945 R 8 7R A [A) 3 34
B 8] 75 G AR AL P o VAR AN P, U R 1 A5 b TG 22
5o HATEEA SCER E R W OB R 26 B CPR-
VEP £

AWF 5% ot CPR-VEP P, i i i 2 HE 51 4 .
PACG 41 > NC 4] > POAG 41, POAG 41 P, il I {E
T NC 4l 76 2/ [l BT 16 Hz R/ 25 )
T 16 Hz F1 32 Hz 1§ {5 22 % H G it % & X
PACG 4 Py, W IEEH 7 T NC 4 76 B/ H T 8
Hz #1132 Hz, 2L/ 003 F 1,2 #18 Hz D) 2 W/ o
IR 1,4,8 f132 He PR 2 5 A G &
Lo PACG 4 P, i MR 1E =5 T POAG 415 Bk £1./ 2% il
R 32 Hz DL Je /2 iR 1,4 R 32 Hz Ab R
IFi) 230 €0, AN [ b ) 430 6 )38 1) P, DR 25 S5
Giit Lo WA F 26 A OB IR Py, 3 R A
[, T FLAS W) €8 82 400 S 0 ot A 25 00 o LR IR
RiEHE, ol fe i T 7 6 IR & % HLH A9 A ) L R iR
BRfpH M S MM K EN2ZRERRNS
. PACG 41 Z HA W 4l 4 i 18 . A BF 5% BR
FE AR TR A e O B, BT A A T O R 1 OF X IR
K5 IE® X A, 2748 % 8%, B POAG
BEIE &6 BRSP4 R Al . Bl % O IR B E
W JINEE , P, I MR B AR, PACG Py, B, 0 2 A ™
AL T AE LA AN B I, X X 2 R K Y B 9T 5
fiff, 6F 7 O IR R T RE AR E G AR

FEEH SR 3 4Lk, Py, U IR B/ 1 > 15/
B> LI/ H Rt 2 A 20, BT E
IR H A5 0,5 B f5 , 77 76 CPR-VEP % . POAG
1 PACG f v i 07 A0 1l 228 463 35 % W0 BT 40 35 4 oA A
VRRIERTS G EE - NI 7 P S 1/ Sl S |
POAG A7 %5 22 1) 5/ 18 M W 00 J58 bft 2 & 4t 122 e 453,
1M 73 PACG ) W0 i 28 451 5 32 202 Jmy B 174 400 )
Pl 2 41 2 J2 Bt A6 L O G R R Ol B B R
BRI POAG ™, 3 5 W ) R bft 48 27 4 )2 Gl 454
FRfE A — B0, XA FE 2= TR R
CPR-VEP A [a] i J& (A
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PACG 415 POAG 4 P, ¥ K W {H ¥ % NC 41
FE K POAG 4 P WE AR WIH 5 NC 4 HL 82, BR 21/
LEFIPLT 32 Hz A, S [) B8 AN [m) s () 450 % ol 3%
T Py ¥ AR I E 22 7 A 48 2 5 X ; PACG 4
Poo IR IAME 5 NC 41 Hh 4, BR&r/ 4t fil 3 F 8 Hz
F1 32 Hz A, A 6] B8 AN [] B ) 400 2% 30 38 1Y
P KWIEZR AR E L, HORMEMD
A 2 A AE A I S T 4, R 2 R
T IGHR P W R K&, R B R Z Bl . A A 2
o N [R) ) A % S 1 T R T R R P, W AR 0
H 22 538 050 11 2 738 X, UL Py, ¥ AR 0 BB S
HOLIRA A & H 5 HELIRERCRAK,

ARSI 45 R R, IE W N PACG 41 fil POAG
411 CPR-VEP P, {5 1 - B[] 451 5 iy 2k K v fR 39 -
R[] A0 %6l 2 HL AT A R A, PR OR R S B
SR A A B AN ], P, T AR M 1R G BH B
255, P R (H R A AE W) I 22 5%, B R I8 H i
WA A, AT RE S RS [ 28 R O O IR R R
B A ) LA B B B fife 70 25 46 1) 28 5 G

X # OG R PF i, CPR-VEP 3 4R 119 48 Py,
VMRS A ANE T P IR 5 HOGIR A 5C R, 1 W
KA M BETT, DhHEBR IR BR K LSk S8 & % F
AR A0 i 2 45 5 DA A I P, U8 I 5 T PRI R
5% Xk
[1] Kerigan-Baumrind L A, Quigley H A, Pease M E, et al.
Number of ganglion cells in glaucoma eyes compared with

threshold visual field tests in the same persons [ J ]. Invest

Ophthalmol Vis Sci, 2000,41(3) :741-748.

[2] Xu S, Meyer D, Yoser S, et al. Pattern visual evoked po-
tential in the diagnosis of functional visual loss[ J]. Ophthal-
mology , 2001,108 (1) :76-80.

(3] ®%,BRaMg. AT 2 00 B B 5 K% & 182 W3

WRWALETF N FOCMATI e MM L], &KX
g, 2005, 43(5) : 439-441.

HU Ping, CHEN Hongmei. Estimation of glaucomatic neurop-
athy by different stimulating fields of pattern and color pattern

reversal visual evoked potentia[ J ] . Journal of Shandong Uni-

[4]

(6]

(7]

[8]

(9]

venity . Health Scicnes, 2005, 43(5) : 439-441.
Vaegan , Hollows F C. Visual -evoked response, pattern elec-
troretinogram , and psychophysical magnocellular thresholds in
¢laucoma , optic atrophy , and dyslexia[ J]. Optom Vis Sci,
2006, 83(7) :486-498.

FAE, B, e, R T LR OB E #
HAwE R BRI, PR B
ik, 2008 ,33(9) :821-825.

WANG Pingbao , TONG Yang, XIA Zhaohua, et al. Changes
of color pattern reversal visual evoked potential of primary
glaucoma [ J ] . Zhong Nan Da Xue Xue Bao. Yi Xue Ban,
2008, 33(9):821-825.

Btg, EPE, A9, % 8k EF e R O K E#
lwdkm o [1]. P EBNAESZRE,
2008, 18(18):2709-2711.

TONG Yang, WANG Pingbao, XIA Zhaohua, et al. Studies
on color pattern reversal visual evoked potential of primary
glaucoma [ J ]. China Journal of Modern Medicine, 2008,
18(18):2709-2711.

WG, malE, PR RN R A RE IR @K
A A B o A [ 0] RT3, 2000,20
(4):282-283.

YUAN Li, GAO Yan, LUO Yan. Visual electrophysiological
changes of color pattern in the patients with early primary
open -angle glaucomal[ J] .
gy, 2000, 20 (4).:282-283.

A, KFHE, FEE, S B0 ARERWLIT MR
TOLRM R e [J]. IRFBFSE, 2003, 21(6) .
634-636.

TIAN Ying, ZHU Xiuping, SU Siyuan , et al. Early diagno-

Recent Advances in Ophthalmolo-

sis of primary open angle glaucoma in myopia[ J ]. Chinese
Ophthalmic Research ,2003, 21(6) : 634-636.

Sample P A, Weinreb R N, Boynton R M. Acquired dys-
chromatopsia in glaucoma[ J]. Surv Ophthalmol , 1986, 31
(1):54-64.

Whae =, £TH, Bam i, . & IF R OB IR
P AR HEOCIR W A e H R AR s ()],
RAH, 2007,16(1) :28-32.

CHEN Yanyun , WANG Ningli LTIANG Yuanbo , et al. Com-

parison of early optic nerve damage between primary open an-

gle glaucoma and primary angle - closure glaucoma [ J]. Oph-
thalmology in China, 2007 ,16(1) :28-32.
(A4 HmX)



