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Z1}: TD OCTQt SD OCTZ =Xt ZAIQI= &M O| M| EZEAE 2+2F 29.67 um/16.44 um, 1.26 mm*/0.23 mm°=2
SD OCTOIM S9I6tA HLUCH HSAH L2t SUNEA L= TD OCTHM 2H2E 2.92%, 0.920(% 11, SD OCTHM 2+2H 1.39%, 0.950|%
Cf, ZAQME7Q SEEHEN/0] 95% UR|E BQl= 212k 889 um, 2.4 mm°0|QICH, & OCT Al0|9] BE EHt=7|9f S&vtan|=
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o, AlHA %, X 8A17] B, X 5a3} F7ho| ufS- Fa38t 0.97% 7}t =2 uhEgS melckn abgch’ AAkel m
o SHEEAE S5k YRR AS5du4E o83t ofyg} FiZHtEEotof| gt FhEA AFoAE SR
PR HAL FFIAE TG, W2 (optical co— 7 ZA4 A= 0.80 oo GAEAsE Ktk Bav}
herence tomography, OCT) o] 9Jom, 1 FoJ4 OCT 9}’
= V=T vl =31 sfAE o] ol ke o7 T2 4 2|+ 7k spectral domain (SD) OCT+= TD OCTe]
gs| & 4= L FRFHQl FHo] 7hsste] SHbAsE A H|3) 50~10082 A& E7) Webh i, £ Y EE B
o 7pg de] 2ol 9k o] mhat ] L2E o 2AEH ®HolE 42 gkt

HhEAolgk 3k Algho] 2 &3 AH|E o] fste] Y AAES TS ez 3 TD OCTeF SD 0CTE]
A o8 H SIS o dup Z2 AaE Y e 2 JA % Aol SD OCTeof|A] TD OCTof H]sj
T UEAE U 5 e AREA, Ak Qo] oJH &4 st © w2 HEAS B, F OCT+ W2 ¢X=
Alo] vkEAd2 T Auto] st sjj4of B F kS u]E £ 2o T OCTZ A% wdhdolz] goftt= Z2aE K
o ok AF7EA] g 2o]il Ql= time domain (TD) a19aL, o3t At o] Ao th2 A Axfe}l okt
OCTe] ket dist vi&EA4 Aol A Gurses—Ozden et 2 AFe 542 F3HbEEoA TD OCTeF SD
al& FUHEA|Q] MEAS7} 4.7~6.4%0]%131," Paunescu OCT= SA43 shibwret SRS vlasto] o529

HlE A (repeatability) ¥} & 2] & (agreement ) S o}H 112}
B 4 20093 5 15Y  m AANEDY: 20093 128 2Y skt Sl

"HMANKE Y F
HEEEA BET SYS 4-128 %] CHA Y} Hbed
ABCfsnEY oty
Tel: 02-2030-5270, Fax: 02-2030-5273

E-mail: eyekim@kuh,ac. kr 20099 19€5E 2009d 4€71A] 2 Qtafof A <tAA
* 2 20| QX 20099 CHSIONIISIE| H1015] &It &0l AMS o8t Dt g o2 okta, TD OCTA $4

372 www,ophthalmology.org



-2MH 2 : SD OCTe| SAA HtEygut UX|= -

SHEEAI7E 250 um o)/Fe]a, ofu|A] A Fh(image quality
score)o] TD OCTo|Ax= 6 o)Ak, SD OCTojAl= 16 dBo]
Aolar, bty thE Aol §ls S-S e R syt

ey a4, ebdet, S AgEbad] 59 A

B Z7h12 4 Gl Aol Qb A9, ZurEs g
=

J
-
3

S~
i)

OCTE] &4 Al m A ol Al HAF7]tol| gt A glo] st
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OCT (Carl Zeiss Meditec, Dublin, CA, USA)E Al&3519
ot FEAE SAlekE At 6709 6 mm Zolof A3
2700] 30° 7+A o2 HIARAF FEAE S fast macular map
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ZF& retinal thickness analysis system2 =3] &
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Table 1. Baseline characteristics

Number of Eyes 42

Mean age + SD* (years) 58.6 + 8.2
Type of DME'

Diffuse retinal thickness 16
CME} 23
Serous RD' 3
Signal Strength

Stratus OCT™ 6.5 + 0.5
Spectralis OCT (dB) 24.0 £ 3.7

*SD=standard deviation; TDME=diabetic macular edema; *CME=
cystoid macular edema; *RD=retinal detachment; "OCT=
optic coherence tomography.
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arol Ar&as Atxrt
g AL ou|sHA Hrt.
AH(inter—subject var—
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iance)& ZHAIZE EAk] ZHAIY EAH within subject var—
iance)S ©]dt =EAHtotal variance) 0.2 U Zroz Al

i 0% =g Aushs gow 1 o 77te
SE 2O WEAS Yehith  OCTo] ofa) 248 2t

4 i,
ogote: 427, 429t02 W S 58.648.241%1
e nvd bR (diffuse

= 2ol ookt TD OCTY] signal strengtho] g3l
B o|u]x] A ZF(image quality score)2 6.54+0.50]9111,
SD OCTE: 24.043.7dBo]¢JcH(Table 1).

TDx} SD OCTef 9jaff &4H B3k A
(foveal thickness)o|A Z+zF 367.24+155.0 ume} 427.6+
147.4 ymo)x, Z3HFE7(total macular thickness)o]
A Z¥2F 312.1496.6 ume} 367.3+100.0 um, Z3Fo-Em)
(total macular volume)ol|A] zFz}F 8.6+1.7 mm’2} 10.0+
1.6 mm’o]glom, SD OCTE 243 A U o St
FAL TR = TD OCT= S43 AXt FA24 S
2 8054 =2 7S HYrHTable 2).

TD OCT&} SD OCT= &A% s+, S35,
TR O] A EEHA= 22 29.67 um/16.44 um,
8.56 um/5.08 um, 1.26 mm’/0.23 mm’= SD OCTo||A] =
& WS Hlvh a8 MEAl= 22 2.92%/1.39%,
2.99%/1.50%, 2.10%/1.97%0|3, FUATALE zb2H
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Figure 1. Bland—Altman plots of foveal thickness me—
asurements obtained by Stratus OCT and Spectralis
OCT. Solid line indicates the average mean difference,
while dotted lines delineates the 95% confidence limits
of agreement.

0.92/0.95, 0.91/0.90, 0.80/0.932 SD OCToj|A] HH2A o]
FostA o E9ktH(Table 3).
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Figure 2. Bland—Altman plots of total macular thickness
obtained by Stratus OCT and Spectralis OCT. Solid line
indicates the average mean difference, while dotted
lines delineates the 95% confidence limits of agreement.

A 2ekck(Table 4).

ST, FSEAl] tigt 95%2] UA = W=
77k 88.9 um, 66.7 um ©]lck(Fig. 1, 2). F OCTe]| ofgt
95%2] A= WMol d - 1.96s o)A d + 1.96s[d; SD
OCT BH#Z-TD OCT Ha3h s HxEa ooz, =A)9}
FAlo) A 5 OCT Hatgk xkol9] 95% U&= He= 16.0
um oA 104.9 um 7bAo]th(Fig. 1, Table 2).

T+ OCTZ =743t IRl 4% Alole] AaAE
oot 7] I3k Pearson AF3HAl= FREFA1(0.99) of A
7P =941, BPRE Y] 31=(0.88) 4] 7H Wtttk 1

2 FAFUEAZL 400 um o44el A9 wHyo] fofs}

2|aL 7 OCT Aolof R SRHEr|eL Sahrtul o] 4t

Table 2. Comparison of regional and total macular thicknesses measured by spectral domain and time domain optical

coherence tomography

Stratus OCT Spectralis OCT

Mean difference

95% limits of

(mean%SD) (mean%SD) p-values (SD OCT—-TD OCT) agreement

Foveal thickness 367.2+£155.0 427.6+£147.4 <0.001 60.4 88.9 (16.0—104.9)
Inner subfield thickness

Temporal 352.3+ 96.1 413.7+ 88.3 <0.001 61.4 113.5 (2.4-116.0)

Superior 358.2+ 89.4 419.8+ 90.0 <0.001 61.6 100.1 (11.5-111.7)

Nas al 358.1+102.8 425.1£100.6 <0.001 67.0 91.9 (16.0—107.9)

Inferior 347.3+ 94.2 404.8+ 86.7 <0.001 57.4 120.7 (=2.9-117.8)
Outer subfield thickness

Temporal 274.4++65.6 331.4+ 67.0 <0.001 57.0 82.8 (15.6—98.4)

Superior 286.2+ 63.6 341.5+ 63.7 <0.001 55.3 82.4 (14.1-96.5)

Nas al 307.5+ 70.6 361.3+ 68.5 <0.001 53.7 92.0 (7.7-99.7)

Inferior 274.9+ 60.2 331.4+ 54.5 <0.001 56.5 81.1 (6.0—87.1)
Total macular thickness 312.1+ 96.6 367.0£100.0 <0.001 55.0 66.7 (21.6—88.3)
Total macular volume 8.6+ 1.7 10.0+ 1.6 <0.001 1.4 2.4 (0.2—2.6)
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Table 3. Within—subject standard deviation (Sw), coefficient of variation (CVw), and intraclass correlation coefficient
(ICC) of total and regional macular thicknesses obtained with time domain OCT and spectral domain OCT

Foveal Inner subfield thickness Outer subfiled thickness Total Total

Thickness Temporal Superior ~ Nasal  Inferior Temporal Superior Nasal  Inferior Thickness Volume

Sw TD OCT 29.67 23.71 31.84 20.94 34.73 13.81 17.31 14.27 31.38 8.56 1.26
SD OCT 16.44 24.54 16.15 14.93 13.10 8.88 8.97 12.54 9.50 5.08 0.23

CVw TD OCT 2.92 2.43 3.21 2.11 3.61 2.82 2.18 2.68 412 2.99 2.10
SD OCT 1.39 2.14 1.39 1.28 1.17 1.97 1.45 1.25 2.07 1.50 1.97

ICC  TD OCT 0.921 0.934 0.937 0.932  0.924 0.917 0.893 0.784 0.843 0.912 0.801
SD OCT 0.952 0.963 0.962 0.956  0.942 0.931 0.919 0.903 0.924 0.897 0.932
p—value' 0.014 0.233 0.004 0.128 <0.001 0.005 0.001 0.018 <0.001 <0.001 0.002

* Companson of within—subject variances between stratus OCT and Spectralis OCT (paired ¢ test on log—transformed data).

Table 4. Within—subject standard deviation (Sw), coefficient of variation (CVw), and intraclass correlation
coefficient (ICC) of total and regional macular thicknesses obtained with time domain OCT and spectral domain OCT
between below 400 um and over 400 um

FT<400 um (26 eyes) FT=>400 um (16 eyes)
Fovea Total Total Fovea Total Total
Thickness Thickness Volume Thickness Thickness Volume
Sw TD OCT 21.64 8.31 0.26 44.03 10.52 0.32
SD OCT 14.25 3.77 0.16 27.15 7.42 0.45
\ p=0.012 —
CVw TD OCT 2.48 2.03 1.85 3.07 3.04 2.38
SD OCT 1.19 1.38 1.60 1.72 2.65 2.48
: p=0.043 ———
1CC TD OCT 0.930 0.922 0.825 0.909 0.899 0.782
SD OCT 0.961 0.925 0.941 0.937 0.882 0.920
p—valuex 0.004 0.002 <0.001 0.269 0.052 0.015

* Companson of within—subject variances between stratus OCT and Spectralis OCT (paired ¢ test on log—transformed data).

Table 5. Pearson correlation coefficient of macular thicknesses and total macular volume obtained with time domain
OCT and spectral domain OCT
Foveal Inner subfield thickness Outer subfiled thickness Total Total
Thickness Temporal Superior  Nasal  Inferior Temporal Superior  Nasal  Inferior Thickness Volume

Pearson
correlation 0.98 0.94 0.97 0.97 0.94 0.91 0.97 0.93 0.88 0.99 0.95
coeffcient

p—value’ <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

"Pearson's correlation coefficient between stratus OCT and spectralis OCT.

A BEAR R L9519 tH(p<0.001, Table 5). 1A=e] glow 7HAA(interferometer) oA U2 light
spectrum2 EAo|| B344(spectrometer) & EA]8F & ot

il = uko] £/ RS ZAgch ek TD OCT+ 3t $4

7IRA 2 AN 670 AR wheh 2 352 o] o

Ala7 A FRERA S7g0l g2 20]al 9l TD OCT+= ol AA| kel 5%5E S7g0| 7Hest ol Hakstr] 9
29 400 A—scan?] £%¢} 10 ume] = FAEE Hol:= 3 SHIEAE oA (extrapolation) &2 =A351A H}

dhd, 22 7jekEl SD OCT: 29 20,000 o2& TD olof] H|slf SD OCT&= %8 FAMIS SFHO flof A FEl of
OCToj v]3f 508} o]Ate] W= A—scan £=9} 5 ume] = Az YE7baA o 24 Ak S-S §A45 = FA

FAEE Holtk ZEYe| T OCT7t vlLsiA|gt, TD B FAHraster scan) Y402 ¢ @ RH &5 T >
OCT+= reference mirror7} 22jo|HA] A|7to] WE A& glom o] x}o]= SD OCTE TD OCTo| H|&| wat
£ 248 4w} =2, SD OCT: reference mirror7t  F25 © A8 2ol% 4= ek
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< AARE 317] wiolt}h &, F OCT Apo]e] tE7 <]
Zpol kel A\ MEZ @A}l whabl AT (retinal pig—
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olF dopie Hie AL kol E 4 Slrkes HE AR

AR2Hog B ARoA AAELS TD OCTel Stratus
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1) Z253]2] Zol7} YLolw F OCT BF gheshihiiz o}
Zpo] SHEEL =Aof Qlof =2 WHEA-S H ¢ o Spectralis
OCToA FolstAl o =9kt BS54 g2 Spectralis
OCTof| Al Stratus OCTefl s ¢ A SA=UL, F
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=ABSTRACT=

Repeatability and Agreement of Macular Thickness Measurement
Using Time and Spectral Domain OCT in Diabetic Macular Edema

Se Beum Oh, MD, Jun Woong Moon, MD, Hyung Chan Kim, MD, PhD

Department of Ophthalmology, Konkuk University School of Medicine, Seoul, Korea

Purpose: To evaluate the repeatability of macular thickness measurements using time domain (TD) OCT and spectral domain
(SD) OCT in diabetic macular edema,

Methods: In 42 eyes of 42 patients with diabetic macular edema, three consecutive macular measurements were performed with
TD OCT and SD OCT, and measurements for macular thickness and total macular volume obtained by the two OCTs were
compared, The within—subject standard deviation (Sw), coefficient of variation (CVw), and intraclass correlation coefficient (ICC)
were calculated to assess repeatability, with agreement between measurements assessed with Bland Altman plots, The correlat—
jons were also evaluated via the Pearson’s correlation coefficient, ‘
Results: The Sw of TD OCT and SD OCT for foveal thickness, total macular volume were 29.67 um/16.44 um, 126 mm‘3/0,23
mms, respectively, and were significantly lower in SD OCT, The ranges of the respective CVw and ICC values were 1,10-2.78%,
0,78~0,96 for TD OCT, and 0,29~0,94%, 0.92~0.99 for SD OCT, The SD OCT showed better repeatability for macular thicknegs
measurements (all p<0.001). The 95% limits of agreement for foveal and total macular volume were 889 um, 24 mmd,
respectively, The Pearson’s correlation coefficients of macular thickness and total macular volume between the two OCT methods
were statistically significant (p=0.88-0.99).

Conclusions: Although both OCTs proved reliable for macular thickness measurements in diabetic macular edema, SD OCT
shows better repeatability than TD OCT, Although macular thickness measurements obtained from the two OCTs cannot be used
interchangeably, there were statistically significant correlations between measurements obtained using the two OCTs,

J Korean Ophthalmol Soc 2010;51(3):372—378

Key Words: Coefficient of variation, Intraclass correlation coefficient, Spectral domain OCT, Time domain OCT, Within—subject
standard deviation
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