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Diagnosis of amblyopia on the basis of the photic drivings
evoked by flickering dot pattern

Takeo Takahashi, Suguru Fukushi and Takako Suzuki

Abstract

By the use of a Nihon Kohden’s visual stimulator (SLS-5100), 5 Hz flickering dot pattern
was presented to a 28-year-old male patient with epilepsy who has had amblyopia of the left eye
since childhood. The visual stimuli to both eyes and the right eye evoked apparent 5 Hz photic
drivings over both occipital areas. The same stimuli to the left eye, however, did not evoke
photic drivings at all.

Ophthalmological examinations revealed the following: Visual acuity of the right and left
were 20/20 and 20/100, respectively. Neither squint nor visual field defect was found. The
results of fundus examination, retinogram and cerebral CT-scan were all within normal ranges.

The photic drivings as described above were very distinct findings as compared with the
visual evoked potentials induced by the dot pattern presentation. Therefore, the recording of
the photic drivings evoked by flickering dot pattern can be a useful method for diagnosing
amblyopia, probably caused by functional disturbances in the lateral geniculate body and the
visual cortex.

Key words: Amblyopia, photic driving and flickering dot pattern

RERE . CTAMHADARITIE, REBICERD

@ L » FERAVNERI L 0 B %,

IR EE B B B 0 R 5 R P (visually
evoked cortical potential, VECP) i24¢ 45, JT4E,
B ENO—D L LTHIZLEAKY, SEbh
Hiud, BERBEENSEER L E 2 bh b 1RSI
AP RES AT, BIEEICFER S ot E
By, VECP X o B TH-OARFEDZUNICEH T
HHFTRAE T, KEFEROREAE >R
LB olkELEE 2, wET S,

fiE il

B OF&: 28, B s#A.
B VAR

AT REE e R
*EERE

BEAERE © [HE A BB D -9, 7 L YR TH 1,
IWMH L x, REBTEEL THEBEZIT 2, 5D
L x, EROBHEECK S\, 25 WD & &E
BRI, THITHET1 » A@EEE,

BWAE: 4 » AL 0 Bhomma#ks, mEOH
FERIZO EH CTEMDRB L, HFOELER
FIEEMRC X 7ous &\ 5 RIEA, P, HIC1[EH
B4 L5 is o, RIFOFFIBMET,
DIEMFIORET A b B -1oh, ABEEAAN
(TEOE T & 7 o o BB TR R A T8,
BE otz b5,

FEF155 48 12 A 3 Ao BRHI, St CTEHK IS
WEOMERICO XV THFOBE,LR 272 < 7t
h, SRERMNEIE (KRE) wRBEL, Hbk

Presented by Medical*Online



22

CABRARHCABEL 7275, RBZ 0% 2 @m0 kFE
YED B » 12,

LS HFTR . ARREE, RER, WK 76/, 4
I 36.5°C, Mk 130/80, KefioBE « 12, RO
2 THEELT A X 9 e BE e,

MR R AR L BRI, BEEEw T
B oo, EEGEE (X7 <, BEFLZIEHRK, Xk
AR, BRECES L EH T, REMRETLR
HANIR LS, DM RS BE s e, e P
DRER S B, RRORS I, HERE /)
HETR b 72\

— AT R IR - MO — MR, MKER
H, FEmE e LR, TRUEEEY R
Lo, Mo X 48, 5638 CT-scan ##5T & 2% 1332
Db -1,

Rl Bl oMM EAD S, EREO
B\HEE LG Srh, BE MTbhics,

AR <, IRBREENIER ., MRERIRE i
B 27y, REMA TS ILME, HMHML LR
Hidiow, BERAELIER, RIERIAL1.2, £
0.2, BIERIEIA 1.5, £0.2 THBIEAHE, i
weE 1345 1.5, £ 0.1 THIEAAE, MIEEA LIE
W, MEEE I, DEOFRNL, KR
BEBw LI,

B4 P R0 PR EE IR oo ZE g A Bh 12.20~25 1V,
10~11 Hz @ o FHITEIRIED 6 FEHFEL T
Do BT @ BT T 0 HNEl S 4, BT CRERR
X B REBRE o, RE B B E SLS-
5100 (AANXE) 2 HGRERIEC & % MR
&Y T, 5 Hz Sk ERE RIS & - T Fig.
2OFTRMAE LT, FD AT — AT b ASHT,
KEMFE% B VECP # % h 1 Fig. 4,6 ic
RULIED, ChOMAZEMLETHEMT,
wWBFOFTH (Fig.1,3,5) &L TRLE,

Fig. 1 i35 BHITH % 45 %, &, IREHIRE D
HWTADABEILDRETH S, 5 Hz Sk
EREOmBRIEC L o, WAKRERCEEN
30~50 'V o S Hz KEREB P AFR I N TV 5,
RSB N S T BB B TR R A
BLACERBEAROR—RIE TS, WROLR L
D ETIRIE U 7eps 6, BERlOJEREIE A A 5

Both eyes Left eye Right eye

o
Photic stim

Fig. 1 EEGs of a 45-year-old female patient with
epilepsy (“control patient”). Visual stim-
uli of 5 Hz flickering dot pattern to both
eyes evoked 5 Hz photic drivings over both
occipital areas. The same stimuli to the
left and the right eyes could also evoke
photic drivings with amplitude similar to
but slightly lower than that of the former.
Unipolar derivation with ipsilateral ear
lobe reference.
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Fig. 2 EEGs of a 28-year-old male patient with
epilepsy associated with amblyopia of the
left eye. 5 Hz photic drivings over both
occipital areas were evoked by the stimuli
of 5 Hz flickering dot pattern to both eyes.
No visible photic drivings could be evoked
by the same stimuli to the left eye. The
stimuli to the right eye could evoke similar
but irregular photic drivings with lower
amplitude than that of the photic drivings
by the stimuli to both eyes.
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Fig. 3 Power spectral analyses of the photic
drivings in the control patient with epilep-
sy as shown in Fig.1. A marked peak at
a frequency of 5 Hz was constantly seen in
the analyzed results obtanied from the left
(01) and right (02) occipital areas. Aanal-
ysis time was 5 seconds.
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Fig. 4 Power spectral analyses of the photic
drivings in a patient with epilepsy associ-
ated with amblyopia of the left eye as
shown in Fig.2. A marked peak at a
frequency of 5 Hz was seen over both oc-
cipital areas when the stimuli were given
to both eyes and the right eye. No appar-
ent peak could be seen when the left eye
was stimulated.
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Fig. 5 VEPs in the control patient with epilepsy.
Averaged VEPs evoked by 50 times of a
brief presentation of dot pattern were re-
corded from the left and the right occipital
areas. The amplitude of VEPs evoked by
the stimuli to both eyes is slightly higher
than those of the left and the right eye
stimuli. Each of the “P100” latencies, as
shown by dotted lines, appears to be al-
most similar, remaining at at the range of
87.5 to 92.5 msec.
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Fig. 6 VEPs of the patient with epilepsy associ-
ated with amblyopia of the left eye. The
amplitude of VEPs evoked by both eyes
stimulation is slightly higher than those of
the left and the right eye stimuli. The
latency of P100 evoked by the left eye
stimulation (130 msec on the average) is
longer than that by either both eyes (107.5
msec on the average) or the right eye (105
mec on the average) stimuli.
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