5537 B 10 1 = K BEORK ¥ ¥ W Vol. 37, No. 10
1030 2015 4E5 A 30 H J Third Mil Med Univ May 30 2015

—+
% DOI:10. 16016/j. 1000-5404. 201411166

vlf
Ao

58 35 A& FE AL 0 25 55 m A ) R R B FE AR S 8  Th e iR P B A

FHE, W w2 Bk & k4N (710032 P42, 55 VU ZE B2 K27 - 0 2 A R I8 2% 2 00 25 A I R
S s , SR TS R B S s s P 5t I B IR, & ZE MR B 5T )

(=] HiY B85 & 7 (visual evoked potential , VEP) F122 A2 45 A1 i H, 4] ( multifocal
electroretinogram , mfERG ) WAk I H 6520 M 75 PEAL IR G O v DO RE TR IO EL. 778 X§2012 4F
11 H % 2013 457 H kTR B gtz 1 44 (5] Sl IR 48 475 16 5 20 4 7 400 0 i i, 161 (ERG ) (L9215 & LA
(VEP) . Z £ UL 5 18] (mfERG ) Ko Ax , 55 8 B @ MIIR Sy xf BRER Le s, [R]ist 23 A 81JE VEP(P-VEP)
A mfERG ZEIZ W IREEFE 0 b —35rk , LRSS 52 00 RECFIAL I AR DG HE . 852 SRR b il ue i
A PRAAE AR, 45 3 R B IR R IN K P-VEP P, 19 B (B f 35 JE K AT (0 25 P IR (P < 0. 05) , F-VEP
P1 (IR 2 FEAR (P <0. 05 ) Rl mfERG (1 .0 52 0 MR 5 25 R (P < 0. 05) . P-VEP I mfERG il
JriEXT A4 5] F 35 B2 T BRI 38 25 SR B 2 (ELZ PR A2 B 246 2R 0 — B AR AT, 150 BH R b A A 32k mT A
B T AR EREE A5 A T2 Wi 52405 KA P-VEP AR AR AE . mfERG w0 S 324 B A0 56
PEo MI15 P WERHEEAACHE, 8518 IRAMI S BAILeh 232 A [R) Bt T RE AT S BEDI B T B, IF:
H VEP Fl mfERG PP 5 86 G HIXTIR S M 12 W, 45 = BAYE 2 SR 22 iy T TAER A B2 L,

[ R8IR | RSNy IREEPE 7 s PR A4 4 5 o 5 A FRLA 5 22 4 KA I R

[ FEZESES] R770.43;R779. 12 [ XEkFRERL] A

Visual evoked potential and multifocal electroretinogram in diagnosis of ocular
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[ Abstract | Objective To investigate the value of visual evoked potential ( VEP) Combined with
multifocal electroretinogram ( mfERG ) in the diagnosis of ocular contusion. Methods VEP,
electroretinogram (ERG) and mfERG were detected in 44 patients with unilateral optic nerve contusion, and
the results were compared with those of contralateral healthy eyes. In addition, VEP and mfERG consistency
in diagnosis of eye contusion was analyzed, and the correlation of the VEP, mfERG, injury duration and visual
acuity was further analyzed. Results There were significant differences in the amplitude and the latency of
pattern VEP (P-VEP) P, (P <0.05), and in the amplitude of mfERG (P <0.05) and the amplitude of
flash VEP (F-VEP) P1 (P <0.05) between the damaged eyes and the contralateral healthy eyes, but there
was no significant difference in ERGs. The injured duration had no correlation with the amplitude and the
latency of P-VEP P,,, and mfERG, but the visual acuity was significantly relevant with the amplitude and the
latency of P-VEP P, and the amplitude of mfERG. Conclusion Ocular trauma can lead to optic nerve
damage and also may be associated with decreased macular function. The combination analysis of VEP and

mfERG is beneficial to early diagnosis of ocular trauma, and can improve the positive rate in clinic practice.
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F1 44 GIRRFERGEERGIRSEER ERGs . VEP 5 mfERG #ilZERALLE (3 £5)

ZH Rod b(ms) Rod b(uV) Max a(ms) Max a(puV) Max b(ms) Max b( V) OPs Cone b(ms)  Cone b(pV)
IR IR 76.68 £7.05 107.00 £39.35 24.13 +3.78 156.02 £44.87 47.34 +3.24 364.61 £59.58 137.23 +43.61 36.29 +1.65 73.97 +23.73
IR 77.68 +7.73 100.91 +42.63 24.95+2.10 140.50 +44.61 48.25 +3.62 353.00 +80.16 126.32 +56.78 36.84 +2.17 73.66 £26.17
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P 0.799 0.009 0 0.003 0.38 0.053 0
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i T2
2.3 P-VEP P100 % i fet& {4 5 mfERG P & B 5

89 A8 % PE AT

P-VEP P100 WERHE 5 mfERG A0 i TG i 35 AH
Ft:(r=0.190,P =0. 105) ; P-VEP P100 5 {5 mfERG
UL SOW TG ARG (r =0. 183, P =0.233)
2.4 P-VEP P100 %} {& A=t {4 . mfERG ¥ & B p 5

A% R B A8 KT
P-VEP P100 B E 5 32 3 K %G 1 35 A1 O pE

(r=0.280, P =0.315) ;P-VEP P100 g {& 5% {55 K%L
TCREMEME (r=0.200, P =0.308) ; mfERG H1.0> %
N 5 32 A0 RETC . A e (r =0.073,P =0.712)
2.5 P-VEP P100 % 8 i #= t& 15 .mfERG + . BB 5

A7 09 A8 R

P-VEP P100 Ui {H 5 W ) JC & 3 #H ek (r =
0.000,P =0.986) ; P-VEP P100 I&{H 5% 14 T 2
Kk (r=0.061, P =0.000) ;mfERG H.0> 523 501 /1
T M EE(r = —0.009, P=0.204) .
2.6 HA IR

W 1. B, 39 %, ZEIRAMG 3 A AL W AT IR
1.0, ZHR 0.01, Z=HRHR R AT DL AR 2800 % 1, & B v
O AT, L5 8 42 B P-VEP & A 5] i, F-VEP i
A, IR ERG 254, (H mfERG 2z R ey Jiz o7 B 5
FEIR(EI1.2),

AR JFE AR AH oCT

FHR

AR

kT EEP RS RE
1 ERMEEERIES OCT RI

W2 2,25 % HIRSMI 1A A AR
0.01,7:HR 0.8, A7 HRHRJFE Al DL AR #3530 (0,1 1, o 5
SUHLOCROHETR) , 58 R AE B R VEP IR {E A, T
PRIHE A, BIHR ERG ZE {81, mfERG A7 AR w0 5z 37 B
AR (K 3.4) o



537 5 10

B O= O KB R ¥ o R

Vol. 37, No. 10

2015 4E5 A 30 H J Third Mil Med Univ May 30 2015 1033
il ER 20 WV 3 itig
PVEP N\ Y —————— -

20 WV

F-VEP m/\/V\J\/ ,/\/\/\_,\,\\/ |_40 )

o 400 nV
0 ,_'_/\-—’
|—40 ms

1mV
~

'\/_\/ W |—40 ms

333.5 wV
F-ERG v s e |_40 ms

500 wV
N e " |_40 ms

500 wV
N~ |_40 ms

mfERG 400 nV
el \ / |_40 ms

B2 ZAZER5MGEZE F-ERG F-VEP P-VEP & mfERG B8

MR J HEAH OCT

Al

el

A5 sk s Ea AL AL
B3 ARIMIEFRES OCT kI

iR Sl 20 v
P-VEP———— " —_ N |—40 ms
20 wV
- - LT ’\-\/\/\,u\/v\,
F-VEP AN~ I_ 40 ms
400 pV
;___/*\‘_-’ J\/
L40 ms
1 mV
-~ l\/\—/
|—4() ms
333.5 uV
F-ERG - eermnmrmeoe—me—oo— SR 40 ms
500 pV
N —N - s
40 ms
500 wV
—~— NN NN N
40 ms
400 nV
mfERG
w0 R N/\/\r |— 40 ms

B4 HAERSMGEE F-ERG . F-VEP P-VEP X mfERG £ R

FEVA AP i S5 v, b e 405 22 el 2 T () 42
BT EL, 5 A 245 AR T ol R, DT S 3000 s
T AR BT o I IR b 38 Je AR Je AR AT S DA o
FHR KA IE 3, AL CT A0 MRI 2546 25 %t L3112 iy
PHPE R &, O 545 5 B M o S BE HE B 90 fh
1300, AT L B 22 1 2 WA AT L4 s LR R 25
AR HERPE

PRE LA BRG0S0 AR Y L g
Bl R WALAE R GE R TIRE , I R L BV e —
Tl 72 O M TEAS AR D RE A4 7 ik o 0 R A B (EL AT SR R
D T P A B (AL 2 AR, 7 L T X 00 P - 1 2 3
BT REZE LAY R BEAT B AR . IR L, VEP J&
PR 25 4 455 1 — o 5 FH AL o Rl 2E A A 3, O
VEP #45 , A] % B4 455 AR 5 % 8 R A L 4 P100 4K
100 . 25 A R IR i Sk 2 A, S T A I PR R 2
o e AR LT BRI L SR, 7 I PR R S B
PRALEE VEP — I 5 H, A T AG: 2 4] e 0 28 55 728 38
FEAE—E MR PR | PR SR A REEE o, SR I
A KA B S W R P R B TR 16T B R
HE,

mfERG 3 J& bt H, A P40 dal — o 20 WA I 7 K
(s iR EINA IR Uk dEsh e A L b I N iR
FH 0 0 5 Z2 A AS [R5 A, 28 177 2 X0 52 7 490 ) -5
fifg I fiE. 1992 4F, Sutter 25" B YR ) mfERG $
AR AETRES T A% S0 A0 0 5 e P A R R 1 L B
BRI} iy SRy 451 SR B AL I BB T /i, I 78 BR B Ife IR
SRR

ARG 45 T AR 5 IR 5 %6 PR AR A L4, VEP
H P100 U s {5 35 2B K, I IR (2 3 PR AR, S5 2 TR £
BFFEAE R B A G s e TR A 2
FH IR 5 X MR A LR A ST = ER M
mfERG HCs 2 7 235 5 5 7 5 4 HR A ok B HIR B 38 AR A1
AW S PRAE S0 P LA 22 8 DRI A R0 vy 8403 4 A
WAL mfERG R0 00 (B B 3 AR AR 450148
TN 295 B AR E miERG R 9S4k, T B2 i TR
HMi 2 T BN 28 Z 30 RIS SR B ) RE 1Y T R
it 1) BLRE A B BE s O 6] 2) , 33X AT RE S B BREVR
PR 2537 B A2 1A O X BEF 5T 1] A mfERG ZE 116 R AR
2895 726 1 g P (AL B R ST BB AR

P-VEP 1 mfERG X HR & #6152 Wi fHME R L 22 &
BRI (H R FP2 WS S A — SO, DA A
A 75 1 AT AP AN A [R] 9 07 TR A 22 Al 7 i A 12



%37 BH 10 £ = FE KB K ¥ ¥ R
J Third Mil Med Univ

1034 2015 4E5 A 30 H

Vol. 37, No. 10
May 30 2015

Wro IX— it rl LU P HH SC M B3 i, A e AS
Fo [, 5205 K K5 P-VEP {5 AR 39 F1 iR {EL, mfERG
G SOV AT B AR S, T 7 55 P-VEP P100 1
(ERA A P R, T4 ] PR
IR AT A R, AT RE SRR 2 FRIS 2 g4
e SRS W R, A B T BRSSOk R

[FlF, P-VEP #l mfERG {EHR B0 40 58 D g L fe
Bt LI ASAH TR, P-VEP 3222 Js Bl fu 5 0 28 0 1z 2
SFAEN LSS T DI RENS DL, 1T mfERG 32 2 5 WAL
R SRy B 4% AT, A ) e i TR S HL ] B A EH B, ST HIR
AR R SRR I K3 7 ThT B 37 SCERS 0 A
AR AEFATTHY 44 1] HR Bl P 1 S0 5 v, Bl
P-VEP ZEAL 835 3 4], Fiafl mfERG Hhis RO A2 46 (8
8 5], W G IR 32 i, DA RATT AT A Hh P o A,
77 NI RE_ LA HR B 0 F8 25 73 Dy = 20, B PR i e
L | PR R 5 I A0 045 47 7R R AL A A0
PO i A A TG TR AL M PR 2 T T AT T AN
B BB T T2 BB O A 22 07 T AT RIR T
I EE S IRAR A L I JE i W B A A, LA SR M Y
(ORI B SR 9A 7 o R IDIAT SCHRT o IR 44 093 AR 47
I AT 0 B, BATHE D S B b A BRI T 5
VEP .mfERG #8045 AHIC M , (HR 5 JBAT 2L B i SR B
FG OSSP A LTI 15 B, SR AR EE ) 73 1Y
i PR SO o 2002 4 5 T A= 988 kA B2y 7 ik
IIRARE (IRAT) ) A BARELE 1 448 B DB 47 )
PEEERRAE , 58 T % WUAE bR e D RESR 70 ) LA B9/ E T
TEARSEDIRER O RE E 0 W 75 1T, 1% bm B B 21 140
J1 PREF 2 T Z AR RS, B MUE T KB VEP H1 P100
WS (L 14 R A O 2 LA e s vl o P LAAE S ) B9 1
Ve, FANT75 1A DA A J7 UK IR S IR AR & OCT 45
B AL R BT B AL, IRASRDT VEP &5
mfERG A [ & 5 HR 444 47 58 25 o 64 U 40 0 A i
PRIGIT 45 AR

g LRIk, M B 40 7 1, VEP Al mfERG #FfE
TEAAH 28 S HE o 7 NS B R | S I, BRARAT SUAN 5 4
— 3, RO AR EARN Bea PR A Ty
L 2 W U 2l 4 48 148 5 58 B LA AR ] e
XN A TN A T T ik, % RS540 12 4 s FH
PR KRS ria T TAFRA R EE X,

SE Lk

[1] Steinsapir K D, Goldberg R A. Traumatic optic neuropathy
[J]. Surv Ophthalmol, 1994, 38(6) ; 487 —518.
[2] ChenF, Zuo K, Feng S, et al. A modified surgical procedure

for endoscopic optic nerve decompression for the treatment of
traumatic optic neuropathy[ J]. N Am J Med Sci, 2014, 6
(6): 270 -273.

[3] fRfE, T T R RS M DX HR S5 0 47 s 2 R
[J]. EFRIRBIZLE, 2004, 4(6) . 1069 - 1076.

(4] BAREY, MK, BREZE, 5. W& A 7EIRSM
Mg e LT, E B R, 2011, 8(14):
25 -27.

[5] Eswaran H, Lowery C L, Wilson J D, et al. Functional de-
velopment of the visual system in human fetus using magne-
toencephalography[ J]. Exp Neurol, 2004, 190 (Suppl 1) :
S52 - S58.

[6] BXBKIS. WLBETE R HAr X M o T R0 A 2 45145512 W %) 1
WELT]. PEGIER R, 2014, 22(9) : 206 -207.

[7] Yavas G F, Kusbeci T, Inan U U. Multifocal electroretinog-
raphy in subjects with age-related macular degeneration[ J].
Doc Ophthalmol, 2014, 129(3): 167 - 175.

[8] okdm, Hug, S00F, 45, [P OU5E i AR TSI 2R 48 1E o {H
TWHIMBTTEL)]. IRBHITSE, 2009, 27(8) : 711 -715.

[9] Holder G E, Gale R P, Acheson J F, et al. Electrodiagnostic
assessment in optic nerve disease [ J]. Curr Opin Neurol,
2009, 22(1): 3 -10.

[10] Sutter E E, Tran D. The field topography of ERG compo-
nents in man—I. The photopic luminance response [ J].
Vision Res, 1992, 32(3) . 433 —446.

[11] Campa C, Hagan R, Sahni J N, et al. Early multifocal elec-
troretinogram findings during intravitreal ranibizumab treat-
ment for neovascular age-related macular degeneration|[ J].
Invest Ophthalmol Vis Sci, 2011, 52(6) : 3446 —3451.

[12] Ho W C, Kee C S, Chan H H. Myopic children have central
reduction in high contrast multifocal ERG response, while a-
dults have paracentral reduction in low contrast response
[J]. Invest Ophthalmol Vis Sci, 2012, 53 (7). 3695 -
3702.

[13] Samardzic K, Samardzic J, Janjetovic Z, et al. Traumatic
optic neuropathy—to treat or to observe? [J]. Acta Inform
Med, 2012, 20(2): 131 - 132.

[14] Ikejiri M, Adachi-Usami E, Mizota A, et al. Pattern visual
evoked potentials in traumatic optic neuropathy [ J]. Oph-
thalmologica, 2002, 216(6) : 415 -419.

[15] Fortune B, Cull G A, Burgoyne C F. Relative course of reti-
nal nerve fiber layer birefringence and thickness and retinal
function changes after optic nerve transection [ J]. Invest
Ophthalmol Vis Sci, 2008, 49(10) ; 4444 —4452.

[16] BXHeRE, Solhizs, K, . WRBREEPEA S IR R 0 Y
By BRI [T ]. EBRIRFL 4 3, 2006, 6(5):
1164 - 1166.

(¥r#5:2014-11-18 ;& [E :2014-12-02)

(%4 K %)



