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Aol <eig
3] Topcon OCT (3 D OCT—1000; Topcon corp. Tokyo, Japan)
o] 83t HARE Algaroftt. Topcon 3D OCT—-10002
Hheko 2 2wk 27,000 A—scan & A7HEEQ} 6 umQ)
W s =E 7HA AL Om} 24 22 7S 6xX6 mme]
sl oS 512x128(FAxeH) o2 = WSk ATlsl=
macular cube scang o|-83Arh St T ¢} Sl Hull=
Early Treatment of Diabetic Retinopathy Study (ETDRS)
A=z FHE= o= AE 1, 3, 6 mm 2l 3719 4
o2 A glo] 9lon, subfields £A19F g (fovea), AF
W= (superior inner, SI), B]WZ(nasal inner, NI), 3hfj=
(inferior inner, II), ©]WZ(temporal inner, TI), A2
(superior outer, SO), Bv]2]Z(nasal outer, NO), 3}2]=
(inferior outer, 10), ©]9]Z(temporal outer, TO)2] & o}
& Folom o] gl olnlx|o) WL Azl 4
Q—factor 50 (F 100) o]A}e] A% 7= (signal strength) S
29l A& AESIeT E3 Z7ke] Bt Flep et )
7} 2po) 7t AWMA 42| Hoto] EF Q2K Standard errors
of the means, fovea: 0.6um, perifoveal: 0.4 um, macular
volume: 0. mm’) o[4S ®Ql A w32 olu|A S &
ste] el HAsloc,

EAA BAL SPSS ver. 17.0 (SPSS Inc. Chicago, I1I)
= ARSI 2 AZ Aol AR F 27 7io] Aol
ool 7] Q) AEE T—A (paired sam—

N e e

l

ot

|

=

4

ples 7-test)S AA|5}o] HEE
2 o2 pgkol 0.05 u]u}o
A WEAY HolZ dobry] ¢
(intraclass correlation coefficient) & ©]-&3
B20) 9% g Hepdor T

A 10872 Hat
uq U2} 624, o]7} 46
2 23] A|3Ysl 1k Ao
747}y 24846.7 um, 250.0446.6 um$laL,

H

ftjo

FA9] it
DRS A T ol A
ik FHFEE ALY ofE G99 FAE Bl =
H == 280.57+46.75 um, 277.82+£50.91 um o]}
), % gt Balo] W 7.7040.11 um, 7.5420.11 pm
JtH(Table 1).
S4% A WA g = HA g
(paired ¢—test)ol] A-&3ff F Z42]¢] 2fo]& AAs}
1 An Rk FAE FA(p=0.658)¢F F Rt
(p=0.520)7}F pgke] 0.05 o]Fo&2 &= ZAx|7te] FASt
Aoz ou| Qe a7 gllek E3 ETDRS 741594
subfield@ 2 1o 243 il 21
ZA 2| & vt pgro] 0.05 ojAto g &=
tH(Table 2).

EH”OPO x“h]r zt %]"j Ao 2 o] FA%H

v Aght Rl 4] St

‘o iF F1) 71 pghe] 0.05 o]
ko) 7F 19itH(Table 2).
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Zh AWae] HHEAS AE H|aoA=
WellA gdete] 0.945% 7H =9tom,
7| 3H(0.856), A HHAI(0.804),
wah A Ha(0.774), T FRREEL(0.661) =019
tH(Table 3).
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Table 1. Mean values of foveal, perifoveal thickness and total macular volume

Mean Number Standard deviation  Standard error of the mean
Foveal thickness 1% (um) 248.07 108 80.103 6.772
Foveal thickness 2" (um) 250.04 108 78.689 6.603
Perifoveal thickness 1% (um) 280.57 108 46.749 3.937
Perifoveal thickness 2" (um) 277.81 108 50.918 4.288
Total macular volume 1% (mm?®) 7.7024 108 1.36596 0.11563
Total macular volume 2" (mm®) 7.5489 108 1.36504 0.11455

vw.ophthalmology.org

525



- Cfstetatets|x| 20108 X 51 X 43—

Table 2. Comparison of two repeated measurements of macular thickness and total macular volume in each groups

(P—value analyzed by paired 7—test)

Diabetic macular Retinal vein Age related macular
Normal . . Others
edema occlusion degeneration
Fovea 0.974 0.915 0.814 0.975 0.956
Superior inner (SI) 0.215 0.231 0.958 0.359 0.195
Nasal inner (NI) 0.692 0.706 0.887 0.113 0.709
Inferior inner (II) 0.845 0.662 0.152 0.259 0.846
Temporal inner (TI) 0.269 0.821 0.908 0.228 0.417
Superior outer (SO) 0.224 0.696 0.392 0.630 0.445
Nasal outer (NO) 0.220 0.519 0.568 0.831 0.860
Inferior outer (IO) 0.180 0.224 0.463 0.564 0.618
Temporal outer (TO) 0.224 0.101 0.216 0.284 0.602
Macular volume 0.095 0.206 0.269 0.569 0.956
Table. 3. Intraclass correlation coefficient (ICC) and coe— inl
fficient of variation(COV) of macular thickness measu—
rements — - 2EY o] dHIBERY7E 5 umd] £& 3
AAC 2 71271 9) olualo ZLAE] Ha} 2~
Normal 0.945 7.8% JEE 7R Qo] ko] of HAEHA 8 4=
DME' 0.661 16.4% o, w2 A7 LR kAt Is8e €Y
RVO' 0.774 13.5% N P EC ARRE 221947)7} 67)
ARMD 0.0 e o £ FHoR Yok BAS A F m2aYoR uiy
Others 0.856 10.6% oz A 3 Az} 2] kol o= g
= sl= & =2 B
“lower 95% confidence interval; ‘Diabetic macular edema; *retinal 1_‘_’4 ‘_E o= /\JJ; E_ i FIE
vein occlusion; §Age related macular degeneration. Eotshs WHE A oemA B A Ql e =
A ZHY 4 eks Aol o sEEy
u|zjof A g AA Aol MR ohE A7F HAaE gl FY WHESE Y719 o= 31, HhEAJ o of
ol HPZE A A2 2F(outer segmentation error) 3 A2o B8 3k AAROl|A] A oo WzAd
FE= o2 A AA @ F(inner segmentation error) & & GG ST N FATE ARE o WA
FOGEE, R BT A5 M F A ololAel  FEev]o] uls) rage] WE ket w
A AE Aolet FEE = Qo ARt 7 e gk A 7 AR, kel mut ol 2} gho] Q= St
Shtoll A urehd i A A ef= 217 22H4%, 15%) oA ZA3 Sk =)o) it ke W7} Hrk
oF W upE A4 44 oRdTh 99 T W Qnanaesle) diE 54 o gt A
e 62HA0%) oA Uiehgtion] 19he o1& A4 A% o] 9l oA o Bo] 2o]T 5] olefat 4
LRAML, 5 MRS A A SR P P oA u £AS ZHS AR} A B o FaG
T2 119H(55%) 0.2 QM A A o577} 49 & AHA A7k E ¢ Qleug 4 ko A1 9] ik
I} upE FA A 77 Al e AT Tekol ik B4 40 dFHCE v Fa3 gujE /M AR
ot g saftof A 59H(50%) 0.8 B ks A A At ol AAEE /Rt Agtof| A 2~
% L FAcHTable 4). EY 99 YIS ZHI7E o83 S T A gt
Hul o] vhEAdat 7 Ak w poof efsl At

Table 4. Frequency of outer, inner, and both segmentation errors

Any segmentation error  Outer segmentation error

Inner segmentation error

Both segmentation error

Normal(50 eyes) 2(4%)
DME"(20 eyes) 11(55%)
RVO'(10 eyes) 5(50%)
ARMD*(15 eyes) 6(40%)
Others(13 eyes) 2(15%)

5(33%)

2(4%) 0
4(20%)
5(50%)
1(6%)

2(15%) 0

0
7(35%)
0
0
0

* Diabetic macular edema; retinal vein occlusion; *Age related macular degeneration.

526 www,ophthalmology.org



Figure 1. A. First scanned image of a patient with age—related macular degeneration is obtained by spectral domain
optical coherence tomography (OCT). B. Second scanned image from same patient of image A shows white arrows
indicating the difference in outer segmentation between two repeated images. Subretinal lesion might affect retinal
pigment epithelium complex segmentation algorithm of spectral domain OCT. These errors would let down reliability
of measurements than normal subjects.

Bl gk 5kl 0.60~0.790H F5&=9] AZEE 7Hxkar 519l
B Aol A HhEA S gt FAlnel gul i T, ok B o)A Fuf AR Alds AARH0.945), 71
T Gt 5o AR HAF )0 TR A A5 R St A3(0.856), AgdA FurHAd(0.804), gt
i (—testE o]-85fo] HAABITE oW AtolA] HETH A #H|4]<(0.774), T FHHEE(0.661)5=0] 3Tk A
S SARF S R, Z sk Bo] 2R pgro] 0.05 AEL o]g3t 2}ole] 41:]% A5k QA = A &
oJAFo] B 2 (p=0.658, 0.320, 0.520) 7|&¢] A=} v 27} 2pol7} wo] Ui Ao olu]2|E solater).
S8 whEAgo] A HQleR 2HEY o M GSEYG7] F 2 AFtolA 24
7t A5 RS F A AlS(ICC, intraclass Topcon 3D OCT—1009] 79~ WA ¢+ gt A
correlation coefficient)& ©]-§-sko] vluwsgict. Fui4a Koz AAgstar, Wt i Ao S BAE v gt
AG(ICO)= AAF Aol ME o2 S22 H7ke] A AAN R ARG o] = 71Z2A7k] AE ZAs}o]
Aeg Aists 202 BHEAY Ars Fre 4 Sl Tt AL BuE Abets A Z2IHE 7HA AL 9l
A olth. 004 1Ato]¢] gk 7HAH, 19| 7haas = o)) aeER, o|23t Wut AAS AYshs 2] o
FA7F o] Eot 4 WY wHEAo] sttt o 2 S Aetoll A ARG AlFEo] kS v

AL oulsit). Bland et ale 0.80~1.001W wjo Alat Aog =4S 2= ).
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Figure 2. A is first capture of optical coherence tomography (OCT) image and B is second OCT image in branched

retinal vein occlusion (BRVO) case. There were inner segmentation errors. Low reflectivity of the internal limiting

membrane might cause this difference. Especially, intraretinal edema related diseases such as diabetic macular
edema and BRVO have more inner segmentation errors. Inner segmentation errors could cause larger difference in
macular thickness measurement than outer segmentation errors. Because, the vertical width of inner retina which
inner segmentation error could happen was larger than width of RPE complex which outer segmentation error could

happen. By all means, BRVO group had lower intraclass correlation coefficient than age—related macular degeneration.

e e S HA T4
o] 077} W& ==, & 40%«1 Ha AA A oF
Z v AA AA9] @F(outer segmentation error)”7}
33%AJt. 227t dojb= A$- vkE =A3) oju]x| 9] v}
Z AR AR AFolsHAl YEhA T 9 Ful o] ap

F2 g gur A 24

o7} Qlglth(Fig. 1). ol Az uhHA oA Yehd
4= )= EkAH hyper—reflectivity) A3FS 7}A]= o]
U ek A A Se] vdg o R Qe upg e A
g dAste IPgollA WSk o/ Aolzka AYztE

T olafgt @Ak 712 A7 9o WSS EY S
o]-§3t Aol A HWiEQ=d, A7 B IRk HAAY
BT W 5 A0 3 A 2R R,
¥ gwe wut sl Solata stk Tatlipinar
5o A% T FEhEA <tollA] AlRE 9o WATEE
93719] ICC7} 0.635%tta Rastg=d]”, 2 oA o]A]

ICC7} 0.8042 ©] =L o]8- AN|Z 84 WEZT} 9
2A9 AAE W }ﬂ ok A 74}&4 oz AAsIYY

=3

Ao B 2T G bR o] hul Hgo] Eul
= 2l 7-FollA H] 2 go] WA= gu

Hol A= &
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Figure 3. A is first capture of optical coherence tomography (OCT) image and B is second OCT image of diabetic

macular edema (DME) case. Because macular edema makes lower reflectivity of internal limiting membrane, inner
segmentation errors might affect repeatability in macular thickness measurement. Furthermore, intraretinal lesions
like hard exudates disturb outer segmentation algorithm. So, inner and outer segmentation errors happened
simultaneously. These errors are considered to make low intraclass correlation coefficient in DME group.

HO| HAto A FA| 2] 2ozt & 4 glo] whEAo] A A2 e wRy wwo|uh v gAREQl ) slof S0
Aot o WolA Ao woltk(Fig. 2). HP2Z A7 THMAHROS HlE AAR oclets T x| 9BV B
Ao @77 A7) ROl whupds Au]Z 9l wiehato] Aol doju= A7t ok AAAN o7 E Bald
aglE|o] 1 47 Eo| H|wA Epouh, Wl BEoR o) E 202 F 7ot A BAlof F 7k AAR Ao o8}
3 otz AAM Ao SFIF A7 Ao a1y Zro] W E917] wj o, o] <la] FARtelu, thE gkt
ZAA At AR g A A 27k 2 HE Zo] A3 Agpuct & ZAx|7ke] 2o]7} wop Aoz whEg
o2 v 38 Yub Yl gyo] AFTA S BT Aws} B Aoz AzEck(Fig 3).
2oh g A ATt o 2hgo] AiEh ~HEY oo WzbiTEHgr|2 A3 g T/ &
7 A ASTE e " SukREa(ICC sl B A2 AAakela) sk AsiotoA] B g
0.661)0) 4= % 55%2] 0.5 % ulZ, ok AR Ao 3 uhgl vhEde wolch shAul St Asto] Qi AS
Zro] dojub A7} wo] T E|AI(35%), A& A 7 Aol we] 22547 EAlof e} A7 AAR oF
B4 o R AFoz wWerth20%). ojuAE g of o8 whEAle] Al ajolz} gl Aoz Helth Wz
Qlat A}, oFol Al Q1gat A} o] Wt Rz o g YA AdEE A7s Jaxoz 283 o od 4L ¢
ko] Wkl ZErh Zo] vhehd k& A AF emet A4 oafoF & Ao|ck
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=ABSTRACT=

Repeatability of Spectral Domain OCT (3D-OCT 1000)
in Normal Subjects and Various Macular Diseases

Sang Won Moon, MD, Jung Min Lee, MD, You Mi Song, MD, Hee Yoon Cho, MD, Byung Ro Lee, MD
Department of Ophthalmology, Hanyang University College of Medicine, Seoul, Korea

Purpose: To evaluate the repeatability of macular thickness and total macular volume measurements made using spectral domain
optical coherence tomography (OCT) in normal subjects and subjects with macular disease,

Methods: Among a total of 108 subjects, there were 50 normal subjucts, 20 patients with diabetic macular edema, 10 patients
with retinal vein occlusion, 15 patients with age—related macular degeneration, and 13 subjects with other conditions, Two serial
macular measurements were obtained from each subject by a single experienced examiner using spectral domain OCT, The
repeatability of the measurements was evaluated by comparing two consecutive foveal and perifoveal thickness measurements
and total macular volume measurements, The intraclass correlation coefficient was also calculated to evaluate the repeatability
of measurements made in normal and macular disease subjects,

Result: Spectral domain OCT measurements of macular thickness and macular volume were found to be consistent, Measurements
of normal subjects were the most consistent, followed by measurements of patients with age—related macular degeneration, retinal
vein occlusion, and diabetic macular edema,

Conclusions: Although measurements made using spectral domain OCT were repeatable across all subjects, they were more
consistent in normal subjects than in patients with macular disease, The differences in repeatability should be considered in the
context of diseased pathologic anatomy, Physicians should remain cautious when using these measurements for clinical evaluation,
J Korean Ophthalmol Soc 2010;51(4):524—531

Key Words: Repeatability, Spectral domain OCT
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