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Differences in Retinal and Choroidal Vessels between Dominant and
Non-dominant Eyes in Intermittent Exotropia
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Department of Ophthalmology, Keimyung University School of Medicine, Daegu, Korea

Purpose: To distinguish the dominant eye in patients with intermittent exotropia by comparing the width of the foveal avascular
zone (FAZ), the vascular density (VD), and the choroidal thickness (CT) in both eyes.

Methods: A total of 34 subjects with intermittent exotropia were enrolled. Optical coherence tomography angiography (OCTA)
was performed after discrimination of the dominant eye using a prism cover test (PCT). FAZ widths in the superficial capillary
plexus (referred to here as superficial FAZ or SFAZ) and in the deep capillary plexus (deep FAZ or DFAZ); VDs of the 1-mm fo-
vea and 3-mm parafovea, specifically the superficial capillary plexus density (SCPD); and CT measured by OCTA were com-
pared between both eyes using a one-sample t-test. These abovementioned parameters were compared between dominant and
non-dominant eyes through Pearson’s correlation analysis.

Results: The widths of SFAZ and DFAZ, the 1-mm fovea and 3-mm parafovea SCPDs, and CT of dominant eye showed positive
correlations with respect to the non-dominant eye. Although there was no statistically significant difference in SFAZ and DFAZ
widths, the 3-mm parafovea SCPD, or CT between eyes, the 1-mm fovea SCPD in the non-dominant eye showed a statistically
significant higher density than that of the dominant eye (p = 0.039).

Conclusions: Our results suggest that the higher 1-mm fovea SCPD in the non-dominant eye is due to the secondary develop-
ment of capillaries around the FAZ of the non-dominant eye after the retina of both eyes had developed to some extent.
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Figure 1. Width of superficial foveal avascular zone (SFAZ) and deep foveal avascular zone (DFAZ) were measured using ImageNet
program of 10-year-old girl. (A) Width of SFAZ of the right eye (349,014 ym®), (B) Width of DFAZ of the right eye (374,590 um"?),
(C) Width of SFAZ of the left eye (Non-dominant eye, 303,662 um2), (D) Width of DFAZ of the left eye (293,730 umz). The domi-
nant eye was the right eye.
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Flgure 2. One-mm fovea superficial capillary plexus density
(SCPD) and 3-mm parafovea SCPD were measured using
ImageNet program of 12-years-old boy. (A) SCPD of the right
eye. The center number represents the percentage of SCPD in-
side a 1 mm diameter circle from fovea, and outer four num-
bers represent the percentage of SCPDs inside from 1 mm to
3 mm diameter circle from fovea divided into four divisions of
top, bottom, temporal, and nasal. One-mm fovea SCPD is rep-
resented by the center number, and the 3-mm parafovea SCPD
is represented by the mean of 4 numbers except 1-mm fovea
SCPD. Dominant eye of the patient was the right eye (1-mm
fovea SCPD: 18.45%, 3-mm parafovea SCPD: 51.11%). (B)
SCPD of the left eye (1-mm fovea SCPD: 19.41%, 3-mm par-
afovea SCPD: 49.64%).
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Figure 3. Choroidal thickness (CT) was measured using ImageNet program of 19-year-old girl. (A) CT of the right eye. CT was
measured from the beginning of the choriocapillary layer just below the retinal pigment epithelial-Bruch’s membrane complex to the
choroid-scleral boundary from the surface of the retina with respect to the macula. The CT was remeasured at the point of 100 um
nasal and temporal from the macula and the value was set as the mean of data measured at all three positions. Dominant eye of the
patient was the right eye (Temporal [1]: 329.00 um, Foveal [2]: 331.00 um, Nasal [3]: 322.00 um, Mean: 327.33 um). (B) CT of
left eye (Nasal [1]: 403.00 um, Foveal [2]: 420.00 pm, Temporal [3]: 416.00 pm, Mean: 413.00 pm).
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Table 1. Baseline characteristics of the patients

Base characteristic of patients Value

Total number of subject 34

Age (years) 954+52

Sex (male:female) 15:19

Dominant eye (right:left) 21:13

BVCA (dominant:non-dominant, 0.08 + 0.13:0.09 4+ 0.15
by logMAR)

Mean angle of deviation (PD) 24 + 6

Stereoscopic acuity (seconds of arc) 122 + 104

Spherical equivalent -0.68 + 2.66:-0.51 + 3.03
(dominant:non-dominant, D)

Control grade (good:fair:poor)

Accompanied by secondary
strabismus

Vertical strabismus (right 3:1
hypertropia:left hypertropia)

Dissociated vertical deviation 2

Inferior oblique overaction 1

11:11:12

Values are presented as mean + standard deviation unless other-
wise indicated.
BVCA = best corrected visual acuity; logMAR = logarithm of

minimal angle of resolution; PD = prism diopters; D = diopters.
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Figure 4. Scatter diagram showing superficial foveal avascular zone (SFAZ) of both eyes and bar graphs representing the difference
between SFAZ of both eyes. (A) Scatter diagram shows SFAZ of dominant and non-dominant eyes are positively correlated with
each other. (B) Bar graph showing difference of width of SFAZ between dominant and non-dominant eye (dominant eye minus
non-dominant eye). ‘R’ means correlation coefficient. Statistical significance was calculated by Pearson’s correlation analysis. FAZ

= foveal avascular zone; SCP = superficial capillary plexus.
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Figure 5. Scatter diagram showing deep foveal avascular zone (DFAZ) of both eyes and bar graphs representing the difference be-
tween DFAZ of both eyes. (A) Scatter diagram shows DFAZ of dominant and non-dominant eyes are positively correlated with each
other. (B) Bar graph showing difference of width of DFAZ between dominant and non-dominant eye (dominant eye minus non-domi-
nant eye). ‘R’ means correlation coefficient. Statistical significance was calculated by Pearson’s correlation analysis. FAZ = foveal
avascular zone; DCP = deep capillary plexus.
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Figure 6. Scatter diagram showing 1-mm fovea superficial capillary plexus density (SCPD) of both eyes and bar graphs representing
the difference between 1-mm fovea SCPD of both eyes. (A) Scatter diagram shows 1-mm fovea SCPD of dominant and non-domi-
nant eyes are positively correlated with each other. (B) Bar graph showing difference of 1-mm fovea SCPD between dominant and
non-dominant eye (dominant eye minus non-dominant eye). Excluding subjects 14 and 19 (red circles) showing outliers, 1-mm fovea
SCPD of non-dominant eyes showed higher densities than those of the dominant eyes generally. This showed a statistically sig-
nificant difference. ‘R’ means correlation coefficient. Statistical significance was calculated by Pearson’s correlation analysis. 1-mm
fovea SCPD = superficial capillary plexus density in a diameter of 1 mm circle from fovea.
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Figure 7. Scatter diagram showing 3-mm parafovea superficial capillary plexus density (SCPD) of both eyes and bar graphs repre-
senting the difference between 3-mm parafovea SCPD of both eyes. (A) Scatter diagram shows 3-mm parafovea SCPD of dominant
and non-dominant eyes are positively correlated with each other. (B) Bar graph showing difference of 3-mm parafovea SCPD be-
tween dominant and non-dominant eye (dominant eye minus non-dominant eye). A paired z-test was performed except for subjects
14 and 19 (red circles) who showed outliers in 1-mm fovea SCPD, and there was no statistically significant difference between domi-
nant and non-dominant eyes. ‘R’ means correlation coefficient. Statistical significance was calculated by Pearson’s correlation
analysis. 3-mm parafovea SCPD = mean of superficial capillary plexus density in a diameter of 3 mm circle from fovea except 1-mm
fovea SCPD.

A B
500 A
[+}
’é 450
2
(%2}
Q400
[0}
§ 250.00
= 350 1
£ 2 20000
P ==Y
S 300 - 29 150.00
S £ = 100.00
= S &
(&) 4
250 £ £ 5000
o £ E I |
s$s N A T .
200- OR_O539 _0001 B g 000 | ;A_‘;clgglqiwl‘:;, ‘w‘w!n""f LJ":}EI,L‘, 26
T T T T T - ’Ip - T 5 < -50.00
200 250 300 350 400 450 500 -100.00
CT of dominant eye (um) Case number

Figure 8. Scatter diagram showing choroidal thickness (CT) of both eyes and bar graphs representing the difference between CT of
both eyes. (A) Scatter diagram shows CT of dominant and non-dominant eyes are positively correlated with each other. (B) Bar
graph showing difference of CT between dominant and non-dominant eye (dominant eye minus non-dominant eye). ‘R’ means corre-
lation coefficient. Statistical significance was calculated by Pearson’s correlation analysis.
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Table 2. Comparison of the means of SFAZ and DFAZ width, 1-mm fovea and 3-mm parafovea SCPD, CT between dominant and

non-dominant eyes with one sample z-test

Dominant eye

Dominant eye minus

o
. p-value
non-dominant eye

Non-dominant eye

Width of SFAZ (n = 26, pm’)
Width of DFAZ (n = 26, pm®)
1-mm fovea SCPD (n = 22, %)
3-mm parafovea SCPD (n = 22, %)
CT (n = 32)

308,834.15 + 119,423.29
237,899.62 + 103,350.74
21.14 + 5.68
50.11 + 2.95
355.59 + 53.54

304,263.85 + 118,766.14
226,416.46 + 115,513.06

4,570.31 + 40,292.53 0.568
11,483.15 + 69,235.47 0.406

22.20 + 5.14 -1.06 + 2.27 0.039"
51.16 + 2.38 -1.05 + 3.26 0.147
360.30 + 54.49 -4.71 + 34.86 0.451

Values are presented as mean + standard deviation.

SFAZ = superficial foveal avascular zone; DFAZ = deep foveal avascular zone; 1-mm fovea SCPD = superficial capillary plexus density in
a diameter of 1 mm circle from fovea; 3-mm parafovea SCPD = mean of superficial capillary plexus density in a diameter of 3 mm circle from

fovea except 1-mm fovea SCPD; CT = choroidal thickness.
*One sample #-test; 'p < 0.05.
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