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The Analysis of Ocular Deviations between Dominant and Non-dominant Eye
Using Video-oculography in Intermittent Exotropia
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Purpose: To measure and analyze ocular deviations between dominant and non-dominant eyes using video-oculography (VOG)
in intermittent exotropia.

Methods: Fourteen subjects who were diagnosed with intermittent exotropia from July 2017 to July 2018 with age of 5 or more,
visual acuity of 20/30 or better and corrected visual acuity of 20/25 or more and difference in vision of both eyes of 1 line or less
on Snellen optotype were included. The subjects were asked to fixate on a black-on-white optotype at 1 m, which subtended a
visual angle of 50 minutes of arc. The video files and data about ocular deviations were obtained using VOG with alternate cover
test. We analyzed angles of ocular deviations in dominant and non-dominant eyes.

Results: Among the 14 subjects in this study, the mean age were 7.6 + 1.7 (range 5-9 years). Seven of 14 subjects had the right
eye dominance. Six of the 14 subjects were men. There was no significant difference of ocular deviations between the dominant
and non-dominant eyes in VOG (p = 0.167). Additionally, there was no significant difference of the values of VOG when one eye
was exodeviated or re-fixated (p = 0.244), when both eyes were deviated, and when both eyes were re-fixated (p = 0.195, 0.637).
Conclusions: In this study, there was no significant difference of ocular deviations between the dominant and non-dominant
eyes, between when an eye was exodeviated or fixated using VOG. Therefore, it may not be a problem even if alternate prism
cover test is performed in any eye in intermittent exotropia of more than 50 prism diopter without amblyopia or refraction abnor-
mality that could affect the uncorrected visual acuity.
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Figure 1. A video-oculography (VOG) (accuracy: 0.1 degree). (A) Two cameras installed at the top can make measurements of both
eye movements (red arrowheads). A tilted semi-transparent glass allows subjects to fixate the target (red arrows). (B) The subjects
wearing the VOG goggles were asked to fixate a target point between the two eyes and were instructed to keep the head straight so
that the eyes were in primary position during the examination.
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Figure 2. The graphs of video-oculography in the right-dominant eye. (A) is section of cover-uncover test in both eyes, (B) is section
of alternative cover test. Initial binocular alignment was verified with both eyes open during the first 5 seconds. Subsequently, each
eye was allowed 5 seconds of covered time and 5 seconds of uncovered time, and then the alternate cover test was repeated 3 times,
with each eye being covered for 3 seconds.
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Figure 3. The section of alternative cover test of a patient who has the right-dominant eye. (A) Differences of ocular deviations be-
tween the dominant and non-dominant eye at the same section. Six values (A-C) of the non-dominant eye with values of the dominant
eye in the same section. We compared LA1 with RA1, LA2 with RA2, LB1 with RB1, LB2 with RB2, LC1 with RC1, and LC2 with
RC2. (B) Differences in values when an eye is deviated or re-fixated. In the right eye, RA1 and RA2, RB1 and RB2, RC1 and RC2.
In the left eye, LA1 and LA2, LB1 and LB2, LC1 and LC2. (C) Differences in values when the non-dominant eye is deviated and
when the dominant eye is deviated. Applied when the non-dominant eye and the dominant eye are re-fixated. Re-fixation: RA2 and
LA1, RB2 and LB1, RC2 and LC1, deviation: RA1 and LA2, RB1 and LB2, RC1 and LC2. ‘RA1’ is defined as the values of ‘A1’
section in the right eye.
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Table 1. Baseline characteristics of subjects

Baseline characteristic Value (n = 14)
Sex (male/female) 6/8

Age (years) 7.6 £ 1.7
Non-dominant eye (OD/OS) 717
Spherical equivalent (D) 0.09 £+ 0.76
Angle of deviation at 1 m (PD) 27.64 + 6.10
Stereopsis (sec) 64.29 + 29.01

Values are presented as mean + standard deviation unless other-
wise indicated.
OD = oculus dexter; OS = oculus sinister; D = diopter; PD =

st3|X| 20199 X[ 60 # M7 3Z-
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EAEA -3— SPSS statistics 24 (IBM Corp., Armonk, NY,
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o, JA|Al= 64.29 + 29.01 seconds of arc (10-100)0] 3Tk
(Table 1, 2). H|E] LRSS HARE o850 K= 17t
Al FAIGEL HIF=AQES] Qb 9]0 WIS WS i, B
o 14.42 £ 3.52°, 14.19 + 3.67° %2 EA ¥ o0& 993} 2}
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AQre] HF-o 7kz} 14.34 + 3.38°, 14.01 + 3.66°, AFA| =
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+3.72°2 EAsI 02 goat zo]7} 3Ickp=0.195, 0.637)
(Table 3). ©heto] ejHeld o A%} AFA1E o 54
Zhe FEAo oA 14.34 + 3.38, 14.50 + 3.70, H]ZEA| Qo)A
14.01 + 3.66, 14.38 + 3.722 9-2|5} x}o|7} ¢1ATHp=0.088,
0.244) (Table 4).
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Table 2. Demographics and clinical characteristics of each participant

S fvas Gender N dttions G Angle of def;\:z;ttloln Hcl)f( ;oDI;—dommant Spherlca: ];:;]ulvalent Ste(r;c;};ms
S1 9 M OD 23 0.25 50

S2 9 M OD 25 -0.88 50

S3 7 M (ON) 23 0.13 50

S4 5 w (O 38 0.63 100

S5 8 w OD 25 1.63 60

S6 5 M (0N 28 -0.38 100

S7 9 w (0N 20 -0.25 10

S8 9 w oD 38 1.00 100
S9 6 w (ON) 23 0.80 80
S10 9 M OD 33 0.50 80
S11 9 w (O 23 -0.63 40
S12 5 w (O] 35 -0.10 100
S13 8 w OD 23 -0.75 40
S14 8 M OD 30 -0.75 40

PD = prism diopter; D = diopter; sec = seconds of arc; M = man; OD = oculus dexter; OS = oculus sinister; W = woman.
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Table 3. Comparison of ocular deviations between the dominant and non-dominant eyes

Dominant eye Non-dominant eye p—value*
Ocular deviations in the same section (°) 14.42 + 3.52 14.19 + 3.67 0.167
Exodeviation in the same cycle (°) 14.34 + 3.38 14.01 + 3.66 0.195
Re-fixation in the same cycle (°) 14.50 + 3.70 14.38 + 3.72 0.637

Values presented as mean + standard deviation.
"Paired 7-test.

Table 4. Comparison of ocular deviations of an eye when the
eye is deviated or re-fixated

Exodeviation  Re-fixation p-value*
Dominant eye (°) 14.34 + 3.38 14.50 + 3.70 0.454
Non-dominant eye (°) 14.01 + 3.66 14.38 + 3.72  0.088
Total (°) 14.22 + 3.61 14.39 + 3.58  0.244

Values presented as mean + standard deviation.
"Paired 7-test.
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