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Interocular Symmetry of Optical Coherence Tomography Angiography
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Purpose: To evaluate the interocular symmetry of microvascular parameters measured by optical coherence tomography an-
giography (OCTA) in normal eyes of Korean adults.

Methods: We retrospectively reviewed the retinal microvascular structure of 91 healthy Korean subjects (182 eyes). We used
OCTA to measure the area of the foveal avascular zone (FAZ), vessel density (VD), and perfusion density (PD) in both eyes.
Intraclass correlation coefficients (ICCs), coefficients of variation (CVs), and Pearson correlation coefficients were calculated to
evaluate the extent of agreement and correlations between binocular OCTA measurements.

Results: Both eyes had similar microvascular characteristics: FAZ area (right eye: 0.31 + 0.11 mm?, left eye: 0.30 £ 0.10 mm?,
p =0.98), FAZ perimeter (right eye: 2.35 + 0.45 mm, left eye: 2.36 £ 0.39 mm, p = 0.86). VD 1-mm center (right eye: 9.42 £ 2.75,
left eye: 9.14 + 2.96, p = 0.163), full area (right eye: 19.94 + 1.65, left eye: 19.72 + 1.76, p = 0.285), and PD 1-mm center (right
eye: 0.16 £ 0.05, left eye: 0.16 £ 0.05, p = 0.151), full area (right eye: 0.36 + 0.03, left eye: 0.36 £ 0.04, p = 0.716). All ICC values
were above 0.8 and all CVs below 10%.

Conclusions: The microvascular structure, as represented by the VD, PD, and FAZ area measured via OCTA, was bilaterally
symmetric in normal eyes of Korean adults.
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Figure 1. 3 X 3 mm optical coherence tomography angiography image centered on the fovea in normal subject. (A) A B-scan show-
ing the superficial capillary plexus between dash lines, (B) a superficial capillary plexus image overlaid with the Early Treatment of
Diabetic Retinopathy Study grid. Vessel density measurement in individual subfield is calculated by AngioPlex software ver. 10.0
(Carl Zeiss Meidtec AG, Jena, Germany). (C) Perfusion density measurement in individual subfield is calculated by AngioPlex
software. (D) Foveal avascular zone is automatically selected in the superficial capillary plexus and highlighted and its area, perime-
ter and circularity are quantitatively calculated by AngioPlex software.
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Table 1. Demographics of patients

Value
182
44.98 + 16.34 (20-79)

Number of eyes (n = 91)
Age (years)

Gender
Male/female 36/55
Visual acuity (LogMAR)
Right eye -0.04 + 0.08
Left eye -0.04 + 0.07
p—value* 0.513
Refractive error (D)
Right eye -1.43 £ 2.0
Left eye -1.47 £ 2.0
p—value* 0.873
Intraocular pressure (mmHg)
Right eye 15.50 + 2.88
Left eye 15.33 + 2.77
p—value* 0.671
Axial length (mm)
Right eye 24.10 £ 1.15
Left eye 24.11 + 1.14
p—value* 0.972

Values are presented as mean + standard deviation (range) unless
otherwise indicated.

LogMAR = logarithm of the minimum angle of resolution; D =
diopter.

"Paired r-test.
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%74]%\{— I S
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Table 2. Comparison of OCT and OCTA parameters between right and left eyes and interocular agreement

Right eye Left eye p—value* ICC (95% CI) CV
Central macular thickness (pm) 248.60 + 22.06 246.82 + 21.05 0.58 0.957 (0.934-0.972) 1.75
Retinal nerve fiber layer thickness (pm) 97.82 +£ 9.75 98.48 + 11.03 0.67 0.915 (0.873-0.945) 3.07
FAZ area (mm’) 0.30 £ 0.11 0.30 + 0.10 0.99 0.961 (0.940-0.974) 7.89
FAZ perimeter (mm) 2.35 + 0.45 2.36 + 0.39 0.86 0.903 (0.852-0.936) 5.84
Vessel density 1 mm center (mm™) 9.42 +£2.75 9.14 + 2.96 0.16 0.916 (0.872-0.945) 9.29
Vessel density 3 mm full (mm™) 19.94 + 1.65 19.72 + 1.76 0.29 0.808 (0.735-0.858) 4.58
Perfusion density 1 mm center 0.16 + 0.05 0.16 + 0.05 0.15 0.892 (0.836-0.929) 9.75
Perfusion density 3 mm full 0.36 + 0.03 0.36 + 0.04 0.72 0.859 (0.793-0.903) 4.43

Values are presented as mean + standard deviation unless otherwise indicated.

OCT = optical coherence tomography; OCTA = optical coherence tomography angiography; ICC =
interval; CV = coefficient of variation; FAZ = foveal avascular zone.

*Paired 7-test.

intraclass correlation; CI = confidence
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Table 3. Pearson correlation coefficient of OCT and OCTA pa-
rameters between right and left eyes

r p-value’
Central macular thickness (pm) 0.918 <0.001
Retinal nerve fiber layer thickness (im) 0.852 <0.001
FAZ area (mm°) 0.930 <0.001
FAZ perimeter (mm) 0.829 <0.001
Vessel density 1 mm center (mm’l) 0.848 <0.001
Vessel density 3 mm full (rnm’l) 0.608 <0.001
Perfusion density 1 mm center 0.807 <0.001
Perfusion density 3 mm full 0.643 <0.001

OCTA = optical coherence tomography angiography; OCT = op-
tical coherence tomography; FAZ = foveal avascular zone.
"Pearson correlation coefficient.
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Figure 2. Scatter plots of the right and left eyes in optical coherence tomography angiography parameters. This plot shows inter-
ocular symmetry of foveal avascular zone area (A), foveal avascular zone perimeter (B), vessel density of full area (C) and 1 mm
center (D), perfusion density of full area (E) and 1 mm center (F). OD = right eye, OS = left eye.
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Table 4. Percentile distribution of interocular differences in OCT and OCTA parameters (right eye-left eye)

e () Percentiles

2.5% 5.0% 95.0% 97.5%
Central macular thickness (um) 1.78 (-38 to 19) -27.25 -14.50 12.15 17.50
Retinal nerve fiber layer thickness (um) -0.66 (-16 to 14) -14.75 -10.50 10.21 11.75
FAZ area (mm’) 0.00 (-0.1 t0 0.2) -0.10 -0.07 0.07 0.22
FAZ perimeter (mm) -0.01 (-0.66 to 0.90) -0.66 -0.37 0.42 0.90
Vessel density 1 mm center (mm'l) 0.00 (0.066-0.069) -0.07 -0.05 0.05 0.07
Vessel density 3 mm full (mm™) 0.00 (-0.058 to -0.060) -0.06 -0.04 0.05 0.06
Perfusion density 1 mm center 0.28 (-3.9t0 3.3) -3.90 -2.50 2.90 3.30
Perfusion density 3 mm full 0.22 (-3.9t0 3.4) -3.90 -2.70 3.00 3.40

OCT = optical coherence tomography; OCTA = optical coherence tomography angiography; FAZ = foveal avascular zone.
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Figure 3. Histogram showing the distribution of interocular differences (right eye-left eye) in optical coherence tomography (OCT)
and OCT angiography parameters. Foveal avascular zone (FAZ) area (A), FAZ perimeter (B), vessel density of full area (C) and 1
mm center (D), perfusion density of full area (E) and 1 mm center (F) of the interocular difference.
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