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Figure 1. An eye tracing of a 42—year—old male diagnosed with infantile nystagmus shown with our program. Upper
graph (Ch A) shows eye positional tracing and lower graph (Ch B) shows eye velocity tracing. Upward deflection
denotes rightward direction. First, using cursors (red cross and yellow cross shown on the graph), we identified the

interval of £4°/sec velocity. Second, we check the chosen velocity interval meets the +£0.5° positional criterion. If

the interval meets two criteria, we calculate foveation time (Tf) and standard deviation of position (SDp). For de—

tails, see the text.

876

v.ophthalmology.org



-8 2 : ot =€

o] £0.5° oJufo]r] QM 5 &7k £4%sec o|WiQl
S YoflA AGet HFE =2 F3to] oyt
*:39} Al el Q= QEERIA| ] RFHARE 151 o] &
Dp (standard deviation of position)©.& 3}g1 4]

]{P{— Tf (foveation time) & 3}9ict.

Figure 122 FolrEH O E Zeh-E 424 JA} $HA}9)
5 155k FAIA] 991 QFe-E 7| o= HHTAIAE
oot WAAY 0.9, ot WAAY 0.90]w =" o] oAk
2 Fub4= 3Hz, A& 3% o A 9] &= HgH (right
beating jerk)o]ith A} 15%9] &= vjg]

] ojujj o] WAAHL oFer m= 1.00]¢th
AR AAFolQltk. Ch A (AF= e =)=
Z(position tracing)o|® Ch B (3}& 1ajj)
L 7|Z(velocity tracing)o]t}. Z+ ez 9]
SRR IR B 5 vERdnh C
% 3%, Fube 3Hz9| 5 L-‘E gl 37H—4 =7
7= on]—r—l—
A £ (increasing VeIOC1ty) xi4—7]E EO]D% s
—.—E(correctlve saccade) & AYZtE|= O = Hlgko] j1d:
718 HolF1 ity A<7](slow phase)9} 1147|(fast
phase) 2 71A]= =" (right beating jerk)o}g o] tfsh
Ao gl 2292 A(gaze holding system)2] E014 4]
(instability) ) 5o ZAIQ7} ZA| K o2 HE Hojub= L

7ro] A&7 (slow phase)o|n] o] ThA] FAIHORE 14

G oo S I

H o Hr

1o o oy e
2
1;

o

o
2

O?~

T2

kI lo x

ot
o

o [

JOEE@-{OJP

g
of
o
4
ﬂ-l
é
> ¢
m
E
o
©
a2

2 SRy =EETEEN

A HE7F 207 0] 11477} &5 7} 4°%/sec o|FtE Hol
A7) AARE Froln o] A SHE 029 x&H7|7}
AZrE] o] Q] Y| 7F FAI 90l = &7} 0%/sec
o] Hi o] o] gro g oA m(F, HFO0 R F2-50|
dojdt}), & AfoM= nAEFREA 145719 FH
o] FAIHE] Folzt 7Pl o o] FAIHE FAL
& 10.5°9 9A] 7|% &, 1° o|H9] 9IXE FFk= 4t
ottt 2 Felo A =g Y A kg 1t
AANAE F419F F7Hfoveation window) 0.2 2 uf
A9} A 7H(foveation time: Tf)< 130mso|H -7y oF
TR Q] et 13.9%0]t) A 5749 HEEH F7]
A Z¥zF 2219} Al7H(foveation time: Tf)2o] Hx} o 19
2|2 ¥ HAH(Standard deviation of position: SDp)&
shal o] % ZF i idAke] NAEFE +Lshgict.

AAFE0] A3 Cesarelli et al?] NAEF 412 o}-&a} 2
o,

O{N > o Hu

NAEF (Nystagmus Acuity Estimate Function)=(1-
SDp) (1-exp(—Tf/33.3))

oluf NAEF (Nystagmus Acuity Estimate Function)=
S RAE Ealo] o2 A Algolth! o) sl
o715 Boto] Ae H) A AT ATTAS B
QFe}. BABHH Q] BAS SAS B T2 1wS AL

A717] 98t mA =k (corrective saccade)o] <7 z 1}
(fast phase)2H= Z1o] Aubzolt}.” 22419} A]7H Foveation
time)& F317] Y3l $A +4°%/sec?] &= 7|&(velocity Z 2790 SAE tArO B BT YAl 181, ojx b=
criterion) S Z&3Hs 27 zk=c} Figure 19] Ch B guo)oitt. BRFS0] W AL 15.0410.04(H9] 5—
A ARA Y b AR S, 2 A AR 9 43A) g o oot we ool ThE okubA|, AlATHA o]
BCVA vs NAEF
1.2
1 .
*
0.8 * *> *>
W ¢ @ v o .
£ 06 f s
Z . ”
L L 4 *» *
0.2
* & * * * <
0 L L
0 0.2 0.4 0.6 0.8 1
BCVA

Figure 2. Relationship between NAEF and best corrected visual acuity (BCVA) (correlation coefficient=0.4266.
Pearson correlation coefficients: p—value=0.0282) Horizontal axis denotes BCVA (best corrected visual acuity of
patients); vertical axis denotes NAEF (nystagmus acuity estimator function of patients).
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=ABSTRACT=

Relationship Between Visual Acuity and Foveation Window in
Infantile Nystagmus by Analyzing Nystagmus Waveforms

Jee Ho Chang, MD, PhD', Jong Bok Lee, MD?, Su Chan Kim, PhD®, Seung Han Han, MD, PhD?

Department of Ophthalmology, Soonchunhyang University Bucheon Hospilal‘, Bucheon, Korea
The Institute of Vision Research, Department of Ophthalmology, Yonsei University College of Medicinez, Seoul, Korea
Biosignal Laboratory, Hankyung National Um’versitya, Suwon, Korea

Purpose: To report herein on Nystagmus Acuity Estimator Function (NAEF) based on the foveation time, obtained by analyzing
waveforms of infantile nystagmus patients and comparing the results with the patients’ actual visual acuity.

Methods: Electro—oculographic data of 27 patients with infantile nystagmus were reviewed, Data of patients only with jerk type
nystagmus and reliable visual acuity were analyzed, The foveation time was measured, and NAEF was calculated and compared
with the patients’ actual best corrected visual acuity.

Results: A correlation analysis of the patients’” best corrected visual acuity with NAEF was performed, and the retrieved co—
efficient was 04266, The p—value calculated using the Pearson correlation coefficient was 0,0282, implying that high NAEF cor—
relates positively with visual acuity,

Conclusions: Estimated visual acuity, calculated based on the waveforms, positively correlates with the patients’ actual visual
acuity with statistical significance, However, since the foveation time can be measured only in the patients with jerk—type nys—
tagmus waveforms, further study should be performed on the measurement of the foveation time with other waveforms,
Furthermore, the present study shows that such analysis is possible with electrooculogram settings in most general hospitals,
J Korean Ophthalmol Soc 2010;51(6):875—-880

Key Words: Foveation time, Infantile nystagmus, Nystagmus Acuity Estimator Function
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