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Central circle: F
Inner ring: SI + NI + Il + Tl
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Figure 2. ETDRS subfields within standard 1, 3 and 6 mm di-
ameter concentric circles on the right used for reporting retinal
thickness. F = fovea; SI = superior Inner; NI = nasal inner;
II = inferior inner; TI = temporal inner; SO = superior out-
er; NO = nasal outer; I0 =
outer.

inferior outer; TO = temporal

Figure 1. Intraretinal measurements in Cirrus HD-OCT. Retinal thickness between RPE and IS/OS junction was measured at the fo-
vea, 1.0 mm superiorly, 1.0 mm inferiorly, 1.0 mm nasally, 1.0 mm temporally, 2.0 mm superiorly, 2.0 mm inferiorly, 2.0 mm
nasally and 2.0 mm temporally (Blue bar in figure 1A), by manually using the scale supplied with the software (Black arrow in fig-
ure 1B). Note that measurements in 1.0 mm superiorly, inferiorly, nasally and temporally represent inner circle and measurements
in 2.0 mm superiorly, inferiorly, nasally and temporally represent outer circle, similarly.
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FAES um 24517 98] Pearson AFAZ(pearson F4] 9o 5 RPE}F IS/OS junction Ate]o] FAI= Al
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Table 1. Baseline data of the four groups

Group 1 Group 2 Group 3
(Emmetropia) (Low to moderate myopia) (High myopia) P
Subjects (eye) 40 40 40
Sex (M/F) 25/15 21/19 30/10
Age (yr) 39.7 + 8.1 40.0 + 10.3 36.0 +12.3 0.14
Spherical equivalent (D) -0.05 £+ 0.55 -3.36 £ 1.51 -8.19 £ 1.99 0.000"
BCVA' (log MAR) 0.02 + 0.05 0.03 + 0.06 0.04 £+ 0.05 0.3

Data are presented as mean + SD.
*Analysis of variance with Bonferroni correction. Significance differences were noted between group 1 and group 2 (p < 0.001) and group 2
ersus group 3 (p < 0.001); '/BCVA = best corrected visual acuity.

Table 2. Retinal thickness between RPE and IS/OS junction in photoreceptor layer (um) in the 4 groups

Group 1 Group 2 Group 3 *
(Emmetropia) (Low to moderate) (High myopia) P
Central fovea 62.00 + 3.21 60.03 + 3.51 57.85 £ 4.45 0.001
(@ = 0.001) (p = 0.03)}

1.0 mm superior’ 40.92 + 6.80 39.23 +£8.93 38.79 + 8.05 0.84
1.0 mm inferior® 41.42 +6.33 40.68 + 6.8 39.24 + 8.1 0.39
1.0 mm nasal® 42.17 £5.72 40.88 + 8.02 40.17 + 10.3 0.33
1.0 mm temporal® 42.10 +£5.29 40.56 + 8.13 38.57 + 10.5 0.10
2.0 mm superior'! 39.80 + 6.80 38.23 £ 8.55 38.44 +£7.63 0.40
2.0 mm inferior!! 38.75 + 7.96 39.05 +7.35 39.20 + 7.19 0.87
2.0 mm nasal' 38.57 + 5.45 39.91 + 7.46 38.91 + 7.46 0.78
2.0 mm temporal”! 42.03 + 7.09 41.24 +£9.31 40.40 + 10.65 0.29

Data are presented as mean + SD.

"One way analysis of variance; TStatistically significant difference between group 1 and group 3 with Bonferroni post hoc test (p < 0.05);
*Statistically significant difference between group 2 and group 3 with Bonferroni post hoc test (p < 0.05); *Retinal thickness between RPE and
IS/OS junction measured at the 1.0 mm superiorly, inferiorly, nasally and temporally from the fovea respectively (um); MRetinal thickness
between RPE and IS/OS junction measured at the 2.0 mm superiorly, inferiorly, nasally and temporally from the fovea respectively (um).
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Table 3. Relationship between macular thickness (um) and myopia

Ho] HtSREEAE FARMET 79 OM] ke (42
£<0.001, 0.04, 0.02, 0.01, 0.02). AAFFZHFHA = 2t
7kl 2to]7h §litH Table 3).

T -g| o whet FRE F=A 7L of BA Wsk=A] A
HE7] sl AHEAS Akl 1 Ayt R g

)¢} =4 @ &o] RPES} IS/OS junction Alo]o] F7= oF
SR Fofgt oFe] ARIAIE 7ML A eH(p=0.001,
r=0.40 Table 4, Fig. 3). a}Aqt 240 2o x3}a}a 9
A oA e A Rt FA= AHARNSALE F
o3} &-0] Al MAIE H YTt p=0.001, r=—0.38, Table 5,
Fig. 3). 4] @%o]|A RPES} IS/OS junction Ato]e] F7|

1.
.

Group 1 (Emmetropia) Group 2 (Low to moderate) Group 3 (High myopia) p*

Average foveal (1.0 mm) 251.1 £ 14.6 252.4 +18.8 269.1 +20.7 0.000
( = 0.001)" (@ = 0.001)*

Superior inner 326.7 +12.8 3249 + 12.8 319.6 + 16.2 0.07

Inferior inner 318.7 £ 11.1 320.8 + 154 3194 +17.5 0.82

Nasal inner 330.1 £ 12.6 325.1 + 13.8 3247+ 173 0.19

Temporal inner 3155+ 12,5 314.7 £ 12.9 310.9 + 16.3 0.30

Average inner 322.7 +10.8 321.4 £ 12.5 318.7 £ 15.6 0.37

Superior outer 282.8 +£16.0 281.6 + 14.4 274.6 + 16.3 0.04
(» =0.04) ( =0.14)

Inferior outer 2753 £ 16.3 270.2 + 13.6 265.7 + 15.7 0.02
(p =0.02) (p =0.57

Nasal outer 303.6 + 16.6 303.4 +23.3 296.8 + 19.1 0.23

Temporal outer 269.9 £ 15.2 266.3 + 13.7 259.3 £ 16.0 0.01
(p = 0.006)" (p=0.12)

Average outer 282.9 +14.3 280.4 + 14.5 274.1 + 14.7 0.02
p =0.02) @ =0.17)

Overall average macula 284.3 + 13.8 281.8 + 13.9 279.15 + 14.72 0.28

TMV (mm’)* 103 £0.5 102 £0.5 9.9+0.5 0.01
(p = 0.008)" ( = 0.10)

Data are presented as mean + SD.

*One way analysis of variance; 'Statistically significant difference between group 1 and group 3 with Bonferroni post hoc test (p < 0.05); *Statistically

significant difference between group 2 and group 3 with Bonferroni post hoc test (p < 0.05); TMV =

total macular volume.

Table 4. Correlations between RPE-IS/OS junction thickness and refractive error

s s

r p r p
Central fovea 0.40 0.001" 0.42 0.001"
1.0 mm superiori 0.03 0.85 0.10 0.71
1.0 mm inferior* 0.13 0.29 0.08 0.53
1.0 mm nasal* 0.16 0.10 0.13 0.28
1.0 mm temporal® 0.16 0.12 0.11 0.39
2.0 mm superior® 0.07 0.57 0.1 0.44
2.0 mm inferior® 0.15 0.34 0.08 0.53
2.0 mm nasal® 0.06 0.58 0.05 0.87
2.0 mm temporal® 0.12 0.25 0.09 0.49

*Correlation coefficients of partial correlation analysis adjusted by age and gender; TSignificalnt at p-value < 0.05 by Pearson’s correlation;
*Retinal thickness between RPE and IS/OS junction measured at the 1.0 mm superiorly, inferiorly, nasally and temporally from the fovea
respectively (um); $Retinal thickness between RPE and IS/OS junction measured at the 2.0 mm superiorly, inferiorly, nasally and temporally

from the fovea respectively (um).
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Figure 3. Scatterplots show the relationship between spherical equivalent and macular measurements. As my-
opia became more severe, average foveal thickness (B) increased. In contrast, thickness between RPE-IS/OS
junction (A), average outer thickness (C) and total macular volume (D) decreased as myopia became more

severe.
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Table 5. Correlations between macular measurements and refractive error

E3

r p r p
Average foveal (1.0 mm) 0.38 0.001" 0.40 0.0017
Superior inner 0.18 0.08 0.17 0.09
Inferior inner 0.03 0.72 0.03 0.77
Nasal inner 0.15 0.11 0.15 0.11
Temporal inner 0.16 0.09 0.13 0.18
Average inner 0.16 0.09 0.14 0.12
Superior outer 0.23 0.01° 0.22 0.01°
Inferior outer 0.25 0.01 0.25 0.01"
Nasal outer 0.15 0.09 0.14 0.12
Temporal outer 0.28 0.01° 0.26 0.01°
Average outer 0.25 0.01" 0.24 0.01"
Overall average macula 0.13 0.17 0.11 0.25
TMV (mm’)* 0.34 0.001" 0.33 0.001"

*Correlation coefficients of partial correlation analysis adjusted by age and gender; 'Significant at p-value

'TMV = total macular volume.
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=ABSTRACT=

Use of Spectral-Domain Optical Coherence Tomography to Analyze
Macular Thickness According to Refractive Error

Seung Hoon Kim, MD, Joo Youn Park, MD, Tae Kwann Park, MD, PhD, Young-Hoon Ohn, MD, PhD

Department of Ophthalmology, Soonchunhyang University Bucheon Hospital, Soonchunhyang University College of Medicine, Bucheon, Korea

Purpose: To investigate the correlation of macular retinal thickness and refractive error using spectral-domain optical co-
herence tomography (SD-OCT).

Methods: A total of 120 eyes with no posterior abnormalities were enrolled in the present study. Subjects were divided into
3 groups based on their spherical equivalent. Visual acuity, refraction, slit lamp examination, tonometry and fundus exami-
nation were performed. Retinal thickness between the RPE and IS/OS junction was measured at the fovea, 1 mm (inner
ring) and 2 mm (outer ring) superiorly, inferiorly, nasally and temporally using SD-OCT. Overall average thickness, aver-
age foveal thickness, and the inner and outer ring macular thickness were measured.

Results: The average foveal thickness was significantly greater in the high myopic eyes than in the low to moderate my-
opic and emmetropic eyes (p = 0.001). However, the RPE-IS/OS junction thickness of the foveola and the outer macular
thickness were significantly lower (p = 0.001, p = 0.002) in the high myopic eyes. There was a weak, but significant neg-
ative correlation between refractive error and average foveal thickness (r = -0.38, p = 0.001). A positive correlation was
found between refractive error and the RPE-IS/OS junction thickness (r = 0.40, p = 0.001).

Conclusions: Macular retinal thickness is related to refractive error in normal subjects. Effects of eyeball elongation are
more apparent in high myopic eyes than in low to moderate myopic eyes. A significant decline in the RPE-IS/OS junction
thickness suggests the photoreceptor outer segments in the foveola are damaged in high myopic eyes.

J Korean Ophthalmol Soc 2011;52(11):1286-1295

Key Words: Macula, Macular thickness, Myopia, Refractive error, Spectral-domain optical coherence tomography
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