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B tdelA ALfstaict. di A Bl A
Cirrus HD—OCT® (Carl Zeiss Meditec, Inc., Dublin, CA,
USA) 2] Macular cube 512x128 combination scan mode
2} Optic disc cube 200200 scan modeS A|gYs}o] 2]
o ARE B,

Macular cube 512x128 combination scan mode= 33t
H 6x6 mmo] sl 22 512x128 (FFE2XAHR) Q]
Hog Afishe HAo g wukol A7 -4 (nerve fiber
layer) @} Wb AAtT| o] w27 Al(outer band of the
retinal pigment epithelium) A}o]Q] 7S ZAs}o] St
T A E(macular thickness map)S A|=23ich $A49=
2402 6 mm 274 PUEAX LS 97he] T (early
treatment of diabetic retinopathy study subfield, ETDRS
subfield) ©.& U0} AALE| I o] 5 7|Wko 2 AE 34
of 93 Azo=z FWHHE 8 F(total macular volume,
mm”) T} B 7| (overall average thickness, um) 7} A2
Hrt. ETDRS subfielde S48 7|92 3= 1 mm,

Central circle: F
Inner ring: SINI+I+TI
Outer ring: SO+NO+IO+TO

<o
o

Figure 1. ETDRS subfields within standard 1-, 3-, and
6-mm-diameter concentric circles at the right used for report-
ing retinal thickness. ETDRS = Early Treatment of Diabetic
Retinopathy Study. F = fovea; SI = superior inner; NI = na-
sal inner; Il = inferior inner; TI = temporal inner; SO = su-
perior outer; NO = nasal outer; I0 = inferior outer; TO =
temporal outer.

3 mm, 6 mm X739 349 BHAL WS
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ring) 02 FLESh & Qb Yuf v E o o2 b7 A
5, U3, 313, 0|59 4% 4O= th whrold % 9749
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Optic disc cube 200x200 scan mode= AJAI7 &
ZA02 712 A& 6 mm AFE RS 200712 #4555
A B ¥ 7w 20080 A-AHS B3] AojHl
Azol A AAA §% FACo2HE w3 173 mm 299
ZHNE 2530l SHS TIhL AHO) AMEEI(4-
quadrants)¥ Fat AAEFFFE9 BHAEE RS A

Z=A7F(average thickness)& A-&shc},

AT B AR F9) B RS
o s¥EY 99 WHHUEEY Ane Bxel 93

(age), AH(sex), F2-oklaterality), =2 of-2x](spherical
equivalent), Z12]1 &% Al&7}% (signal strength)7} 2
Hey oo Ydus#g el 24 glol = %S &
oF gttt

EA BA4& SPSS 15.0 (SPSS Inc., Chicago, IL, USA)
= o]gsttt 9, =4 U3, 54 AT Ao g
A}z 9o] W= H AR A (partial correlation analysis)
& o]gsto] B, vt el A, &heetoll wE

Table 1. Baseline characteristics of subjects

Characteristic Subjects
Patients (n) 196
Sex (n)
Male (% ):Female (%) 102 (52):94 (48)
Eyes (n) 370
Right (%):left (%) 190 (51.4):180 (48.6)
Age (yr)
Mean + SD 35.0 £ 11.5
Range Male (eyes):Female (eyes)
20 to 29 41 (82):38 (72)
30 to 39 26 (48):28 (52)
40 to 49 18 (36):16 (28)
50 to 59 14 (26):10 (16)
60 to 65 3 (6):2 (4)
Visual acuity (log MAR)
Mean + SD 0.01 + 0.04
Range 0.00 to 0.20
Spherical equivalent (diopter)
Mean + SD -4.18 + 3.97
Range Male (eyes):Female (eyes)
+3.0t0 0.0 8 (16):6 (12)
0.0 to -3.0 40 (80):39 (72)
-3.0 to -6.0 22 (44):20 (40)
-6.0 t0 -9.0 23 (42):20 (34)
-9.0 to 9 (16):9 (14)
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~1.75D) o] ick(Table 1).

Z A3 (central subfield thickness): 252.11 =+
19.80 um (201~308 um), B+ W& (average
inner macular thickness): 317.31 + 14.63 um (289.8~
369.0 um), Hot 2&3WEEA|(average outer macular
thickness):= 274.38 + 12.39 pym (243.5~304.0 um)°] %)
o} AA o] HF F7(overall average thickness)=
276.05 £ 14.54 um (224~307 um), B 23 (overall
macular volume):= 9.94 + 0.53 mm® (8.1~11.1 mm’)o]
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+ 8.61 um (80~130 um)o]dcH(Table 2).
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Table 2. Macular subfield thicknesses and retinal nerve fiber layer thicknesses stratified by sex

Overall Male Female' p-value
Subjects (no. of eyes) 370 198 172
Age (yr) 35.0 £ IL.5 346 £ 12.2 35.5 £ 10.7 0.411"
Visual acuity (log MAR) 0.01 + 0.04 0.01 + 0.04 0.01 + 0.04 0.497"
Spherical equivalent (diopter) -4.18 + 3.97 -3.82 + 3.75 -4.58 + 4.20 0.067"
Central subfield thickness (um) 252.11 + 19.80 256.38 + 18.85  247.31 + 19.87 0.000* (0.261)°
Superior inner macular thickness (um) 320.98 + 15.99 322.08 + 17.52  319.75 + 14.08 0.626" ({).029)§
Nasal inner macular thickness (pm) 323.20 + 16.28 325.06 + 17.04  321.10 + 15.23 0.117% ({J.094)§
Inferior inner macular thickness (pum) 316.21 + 15.15 318.55 + 15.01  313.58 + 14.98 0.013* ({).148)§
Temporal inner macular thickness (um)  308.86 + 14.85 311.08 + 16.12  306.37 + 12.94 0.017* ({).143)§
Average inner macular thickness (um) 317.31 + 14.63 319.19 + 15.37  315.20 £+ 13.54 0.072* (0.107)°
Superior outer macular thickness (um) 277.18 + 13.35 275.56 + 13.41  279.00 + 13.12 0.002* (0.181)°
Nasal outer macular thickness (pm) 296.36 + 16.73 296.38 + 17.01  296.34 + 16.52 0.703* (0.023)§
Inferior outer macular thickness (pum) 264.82 + 13.44 265.30 + 14.06  264.28 + 12.79 0.803* (0.015)§
Temporal outer macular thickness (um)  260.00 + 13.85 260.48 + 14.96  259.46 + 12.58 0.659* ({).026)§
Average outer macular thickness (um)  274.38 + 12.39 274.03 + 13.17  274.77 + 11.55 0.361* (0.055)°
Overall macular volume (mm’) 9.94 + 0.53 9.92 + 0.56 9.96 + 0.49 0.238% (0.070)°
Overall average thickness (um) 276.05 + 14.54 275.61 + 15.58  276.54 + 13.38 0.249% (0.069)°
Average RNFL thickness (um) 97.18 + 8.61 97.10 + 7.81 97.26 + 9.49 0.446" (0.044)*
Superior RNFL thickness (um) 122.92 + 15.12 123.16 £ 14.30  122.65 £ 16.09 0.699% (0.023)°
Nasal RNFL thickness (um) 64.99 + 11.03 65.58 + 10.82 64.33 + 11.31 0.487% (0.041)°
Inferior RNFL thickness (um) 126.15 £ 17.13 125.65 £ 16.86  126.71 + 17.53 0.239* (0.070)°
Temporal RNFL thickness (um) 74.70 + 13.31 73.97 + 13.56 75.51 + 13.07 0.425% (0.047)°

"Values are presented as n or mean + SD; 'Independent samples r-test between males and females; *Partial correlation analysis ad-
justed by laterality, age, spherical equivalent, and signal strength; *Partial correlation coefficients.
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Table 3. Macular subfield thicknesses and retinal nerve fiber layer thicknesses stratified by laterality

Overall’ Right eyes Left eyes p-value
Subjects (no. of eyes) 370 190 180
Age (yr) 35.0 + 11.5 34.9 + 11.5 352 + 11.6 0.787"
Visual acuity (log MAR) 0.01 + 0.04 0.01 + 0.04 0.01 + 0.03 0.514
Spherical equivalent (diopter) 4.18 + 3.97 4.10 + 4.03 4.26 + 3.93 0.706"
Central subfield thickness (pum) 252.11 + 19.80 250.50 + 19.33 253.75 + 20.25 0.115 (0.094)*
Superior inner macular thickness (um) 320.98 + 15.99 320.43 + 17.56 321.53 + 14.31 0.913% (0.007)°
Nasal inner macular thickness (um) 323.20 + 16.28 322.75 + 16.82 323.65 + 15.81 0.875% (0.009)*
Inferior inner macular thickness (um) 316.21 + 15.15 315.66 + 15.50 316.77 + 14.88 0.599* (0.031)*
Temporal inner macular thickness (um) 308.86 + 14.85 308.45 + 15.77 309.28 + 13.95 0.647* ({J.027)§
Average inner macular thickness (um) 317.31 + 14.63 316.82 + 15.37 317.81 + 13.93 0.924% (0.006)°
Superior outer macular thickness (um) ~ 277.18 + 13.35 275.96 + 13.29 278.41 + 13.38 0.173* (0.081)

Nasal outer macular thickness (pm) 16.73 296.92 + 16.48 295.79 + 17.06 0.934* ({J.OOS)§
Inferior outer macular thickness (pum) 264.82 + 13.44 264.86 + 14.00 264.79 + 12.95 0.899* ({).028)§
Temporal outer macular thickness (um)  260.00 + 13.85 258.84 + 13.55 261.19 + 14.14 0.951* (0.004)*
Average outer macular thickness (um) 274.38 + 12.39 274.15 £ 12.75 274.63 + 12.09 0.893* (0.008)°

[38]
O
(=)
w
(=)
+

Overall macular volume (mm®) 9.94 + 0.53 9.93 + 0.53 9.95 + 0.53 0.454* (0.045)°
Overall average thickness (um) 276.05 + 14.54 275.59 + 14.58 276.51 + 14.59 0.381 (0.052)
Average RNFL thickness (um) 97.18 + 8.61 97.73 + 8.01 96.61 + 9.21 0.402% (0.050)°
Superior RNFL thickness (um) 122.92 + 15.12 120.99 + 14.01 124.90 + 16.04 0.006% (0.163)°
Nasal RNFL thickness (pum) 64.99 + 11.03 67.34 + 11.06 62.58 + 10.55 0.000* (-0.207)*
Inferior RNFL thickness (um) 126.15 + 17.13 126.73 + 18.01 125.56 + 16.29 0.796* (-0.015)°
Temporal RNFL thickness (um) 74.70 + 13.31 75.99 + 13.25 73.38 + 13.34 0.037% (0.123)*

"Values are presented as n or mean + SD; +Independent samples t-test between males and females; *Partial correlation analysis ad-
justed by sex, age, spherical equivalent, and signal strength; SPartial correlation coefficients.

Table 4. Correlations between OCT measurements and age, spherical equivalent, and signal strength

Age Spherical equivalent Signal strength
- S i o % I3
Central subfield thickness (um) 0.042 0.480 -0.352 0.000 -0.069 0.250
Superior inner macular thickness (um) 0.083 0.163 0.166 0.005 0.147 0.013
Nasal inner macular thickness (pm) 0.103 0.086 0.169 0.004 0.168 0.005
Inferior inner macular thickness (pum) 0.169 0.004 0.245 0.000 -0.042 0.480
Temporal inner macular thickness (um) 0.232 0.000 0.099 0.048 0.148 0.013
Average inner macular thickness (pum) 0.153 0.010 0.181 0.002 0.136 0.023
Superior outer macular thickness (um) 0.130 0.030 0.297 0.000 0.048 0.423
Nasal outer macular thickness (pm) 0.133 0.025 0.171 0.004 0.010 0.869
Inferior outer macular thickness (pum) 0.147 0.013 0.318 0.000 -0.080 0.182
Temporal outer macular thickness (pm) 0.292 0.000 0.319 0.000 0.120 0.044
Average outer macular thickness (pm) 0.193 0.001 0.287 0.000 0.053 0.378
Overall macular volume (mm3) 0.071 0.233 0.341 0.000 0.006 0.917
Overall average thickness (pm) 0.065 0.278 0.346 0.000 0.001 0.989
Average RNFL thickness (um) 0.106 0.072 0.261 0.000 0.062 0.292
Superior RNFL thickness (um) 0.139 0.018 0.359 0.000 0.038 0.518
Nasal RNFL thickness (um) 0.136 0.021 0.044 0.454 0.174 0.003
Inferior RNFL thickness (pum) -0.040 0.500 0.326 0.000 0.008 0.899
Temporal RNFL thickness (um) 0.197 0.001 0.182 0.002 0.036 0.539

p-values and correlation coefficients of partial correlation analysis.

RNFL = retinal nerve fiber layer.

"Adjusted for sex, laterality, spherical equivalent, and signal strength; "Adjusted for sex, laterality, signal strength and age;
1[[Adjusted for sex, laterality, age and spherical equivalent.
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=ABSTRACT=

Analysis of Factors Associated with Variability in Measures Obtained
by Spectral Domain Optical Coherence Tomography

Yong Jun Lee, MD

Department of Ophthalmology, Sorokdo National Hospital, Goheung, Korea

Purpose: To identify factors associated with variability in measures obtained by spectral domain optical coherence tomog-
raphy (SD-OCT).

Methods: One hundred ninety-six subjects (370 eyes) with no ophthalmic evidence of retinopathy and with corrected visu-
al acuities better than 0.6 were included. Macular thickness and retinal nerve fiber layer (RNFL) thickness were measured
using SD-OCT and were analyzed according to sex, laterality, age, spherical equivalent and signal strength.

Results: The central subfield thickness was significantly lower in the female subjects (r = -0.260, p = 0.000). As age in-
creased, average inner and outer macular thickness increased significantly (r = 0.153, p = 0.010; r = 0.193, p = 0.001).
Spherical equivalent correlated negatively with central subfield thickness (r = -0.352, p = 0.000) but correlated positively
with average inner macular thickness, average outer macular thickness, overall average thickness, overall macular vol-
ume, and average RNFL thickness (r=0.181, p =0.002; r = 0.287, p = 0.000; r = 0.346, p = 0.000; r = 0.341, p = 0.000; and
r=0.261, p = 0.000, respectively). Signal strength correlated negatively with average inner macular thickness (r = -0.136,
p =0.023).

Conclusions: SD-OCT shows that retinal thickness is related to age, sex, spherical equivalent and signal strength.
Analysis of retinal thickness by SD-OCT should be interpreted in the context of these findings.

J Korean Ophthalmol Soc 2012;53(5):639-646

Key Words: Age, Sex, Signal strength, Spectral domain optical coherence tomography, Spherical equivalent
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