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ASSESSMENT OF VISUAL FIELD DEFECTS WITH
VISUALLY EVOKED MAGNETIC FIELDS USING
A QUADRANTIC REVERSAL CHECKERBOARD PATTERN

Masako TAKIMOTO
Department of Ophthalmology, The Jikei University School of Medicine

Purpose : To determine the effectiveness of the stimulus in detecting and evaluating visual
field defects, as we have shown that visually evoked magnetic fields can be obtained from all
quadrants of the visual field simultaneously. It was relatively easy with this stimulus to
determine the relative positions and strengths of the equivalent current dipoles for the four
quadrants simultaneously.

Methods : The subjects were eight healthy volunteers and two patients with homonymous
hemianopsia. The stimulus was a reversed black and white checkerboard pattern. Each of
the four quadrants was stimulated with a different stimulus trigger and interval.

Results : In healthy subjects, peak latencies 100 milliseconds after the trigger (M100) were
recorded from each of the quadrants. In patients with visual field defects, the M100 responses
were absent from the quadrants corresponding to the visual field defects.

Conclusions : These results indicate that the locations and strengths of the equivalent
current dipoles can be recorded simultaneously for each quadrant and that this type of stimula-
tion could be used to detect visual field defects quickly and objectively.

(Tokyo Jikeikai Medical Journal 2007 ; 122: 19-25)

Key words : magnetoencephalography, visually evoked magnetic field, homonymous hemianop-
sia

L i3, P REFREE 5 £ DR HRERERH 2 &,

il

PRERE L, BXRESE HIEEE % W T, A O
PR O BESIEENI - THRET 2GR LR
FELI2BDOTHZY™Y, s onsd %
BT B2 TETH B 0%, BICEERIED 2 \WidH
2P BNV D, EbO TEERRE
HBTHBEVZ B,

FRREE AW R, > % 0 R SEFENREE
%iatll (Visual Evoked Magnetic Fields; VEF)

FRRICHERE S NS, 22T, £WETIE, &
RIS 5 1R A LB oD th B R < 7
TH2ED IR LTz,

REFREE OMFEAREE & L CHIA T 254,
EHRFEEOPORFICHEIL T, RIRT &zl
IS OINE R ilik T 2 NENDH 5. ZDGH, §
RN R & 0, RFEORESERC X > T, #5,
£ oz b, HAOZEE) 7z 812 X D BEIE S
AL T, WERSELZ VRS D S,



20 8

Z TR T, FHRE 2 FiE 3 5 72, 1
B ETAEAD 4 RED» o OGS % R IC S8k AT
e BUERIM Tk 2 BT L, MR HEp Ak &
L T® VEF ORJEEHEIZ DL THRET L 72,

II. WHRELVIZHE

SRIFEBHEHES LB L UOHEAEEER 24T
HoTz.

EEHIIETEEUINDOIREEE2E S 0Bt
5H4BIULM3IS, GAETHBLIOVOENE]
%, M 21~30 7%, VIR 245133 K ThH >
7z.

FRAFEESDO S b, EF 1 1% 39 KT, A
BHHEH M & 2 EFAAFE ThHho7z. AT
(R.V.)=0.03 (1.0x—=3.75D _ cyl —1.00D Ax
180%), £ 73 (L.V.)=0.03 (1.0X—2.00D _
cyl —2.00D Ax170°) THho7z. FEH 2 1% 56 1%
By, EREEFE L2 ERAA1/48T
Ho72.RV.=09 (1.2x+1.00D _ cyl —0.75D

EN

Ax 100°), L.V.=1.0 (1.2X+0.75D _ cyl
—0.50D Ax 70°) THo7z. FEH 1B X UHER) 2
DN 7 ) —HHEFEHC X 2 HEFEHES R 2 Fig. 1
2R,

JEITEE IR A T TS RIRGI e L > X
Lo THBIES L.

THERENC 13 S—Y F T ¥ a—F FTIER
L7cHET = v h—R— Ny — > KEHIE0E
Wiz (Fig. 2). 2 Rl 280, 290, 300, 310 ms &
B2 ORIBLA > & — NV T 4 IR %[RRI L,
BRI N A =% CEERT 5 2 EWHEETH
2. ZOHBERGRY —N Fv— 2B LT
raY e —ENLT, PEREORA2.0m D
27V —v gLz, FEEOKRE ST 20.
0X13.0 f, Fx= v 7¥%A XiF7.8,15.5,31.0, 62.0,
123.9 4%, IIHEREE 648.0 cd/m2, HEDI >+
A ME 974 % ThoTo, HEE I ITHRICETR
L7e RN OREFS 2 ER T 2 L SR L.

PRGN 13 2 HER 306 F ¥ > RV, —XKI%

Fig.1. Humphrey field Analyzer of case 1 and case 2
A : Case 1 suffering from left homonymous hemianopsia
B: Case 2 suffering from right homonymous quadrantanopsia
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Fig. 2. Black and white checkerboard pattern reversal stimulus
Each of the four quadrants stimulated with a different stimulus trigger and interval
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Fig.3. VEF of normal subject
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A: The peak latencies around 100 ms after the trigger (M100) were recorded from each of the

quadrants
B: Zoom of Fig. 3A of the occipital area

C: The ECD identified for the Fig. 3A, superimposed on the MRI slices of the same subject
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: The M100 responses absent from the quadrant corresponding to the visual field defect.

A
B: Zoom of Fig.5A of main responses
C

: The ECD identified for the Fig. 4A, superimposed on the MRI slices of the same subject
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Fig. 6. Relationship between check-size, M100 peak latencies and source strengths
Error bar shows standard error of the mean
A : Relationship between check-size and M100 peak latencies
B : Relationship between check-size and source strengths
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