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Comparison of Macular Retinal Thickness among Four Optical Coherence
Tomography Devices in Healthy Young Subjects
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Purpose: This study was performed to compare macular retinal thickness measured by four different optical coherence tomog-
raphy (OCT) devices.

Methods: Macular retinal thicknesses were measured in 32 healthy eyes of 32 subjects by using Cirrus HD-OCT (Carl Zeiss
Meditec, Inc., Dublin, CA, USA), Spectralis OCT (Heidelberg engineering, Heidelberg, Germany), Topcon DRI OCT (Topcon
Corp., Tokyo, Japan), and RS-3000 Advance OCT (Nidek, Co., Ltd., Gamagori, Japan). Macular retinal thickness measurements
were compared among the devices.

Results: Average macular retinal thickness ranged 288.7 to 313.3 uym (p < 0.01). Differences in average macular retinal thick-
ness among the devices ranged from 0.7 to 27.3 pm; the limit of agreement (LoA) ranged from 9.7 to 24.4 ym. Among the de-
vices, comparison between Spectralis OCT and RS-3000 Advance OCT showed the smallest difference in average macular reti-
nal thickness (mean, 0.7 um) and the narrowest LoA (-6.4 to 3.3 um).

Conclusions: Macular retinal thickness measured by four different OCT devices showed different values. However, values ob-
tained by Spectralis OCT and RS-3000 Advance OCT showed good agreement.
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W7 22992 Cirrus HD-OCT (Carl Zeiss Meditec,
Inc., Dublin, CA, USA), Spectralis OCT (Heidelberg engineer-
ing, Heidelberg, Germany), Topcon DRI OCT (Topcon
Corp., Tokyo, Japan), RS-3000 Advance OCT (Nidek, Co., Ltd.,
Gamagori, Japan)®] A2 R8s}t Cirrus HD-OCT
(Carl Zeiss Meditec, Inc.), Spectralis OCT (Heidelberg en-
gineering), Topcon DRI OCT (Topcon Corp.)&= 22 F A
83}9 a1, RS-3000 Advance OCT (Nidek, Co., Ltd.)= &
U Fofl Algstich LE AAbs 2 AARPE Al3sE
Ak WA FAE AAR o] ek AdEjoll A ofnte} E
= # sk, AeS shA o2 AEfellAl Al We] in-
ternal fixation targetZ AT 2 AAE A|9YsHSich
Cirrus HD-OCT (Carl Zeiss Meditec, Inc.)2] 79, Macular
cube modeS ©0]835}t0] 6 x 6 mm P2 512 x 128-scan
S AL A} AT, AlE s 6 uletol ALt 27
77t 85 EANA A LJstiet. Spectralis OCT
(Heidelberg engineering)+ volume modeE- ©|-85}¢4 6 x 6 mm
HE S45HAL, AT T=7E 15 dB o]l 394 74

o 3Z3sFst4itt. Topcon DRI OCT (Topcon Corp.)&= 3D

o)L
AR

he atet ) blm -

scan<r ©]-§5fo] FHHE WuEA S
quality factor7} 60% ©]/d?l 7Z$-gk Z3tskgict. npx|dfo
2 RS-3000 Advance OCT (Nidek, Co., Ltd.)9] retinal
mode o] 4310] FHHLAXE AT, AFHE7 6 of
Aol ALE xgkslgich o] Y| AH| Q) axial resolution<
5-8 um AEZ A2 H|S$=35}aL, scan pattern Th2-3} 2t}
Cirrus HD-OCT (Carl Zeiss Meditec, Inc.)+= raster scan,
Spectralis OCT (Heidelberg engineering)2} RS-3000 Advance
OCT (Nidek, Co., Ltd.)« radial scan, Topcon DRI OCT
(Topcon Corp.)= 3D scan2 ARMESFQITH Y] AH| 5% &
FTALoR RS AN Sof o] WE dale]Eol
YA AHzoz A0 9 Y-S Early Treatment Diabetic
Retinopathy Study (ETDRS) 97] F¥(F4 1 mm g9, &=
4 1-3 mm AH|sto]S, F4 3-6 mm JH|sto]FH) o= 1
ol HHEAE AMESHTE & dAtellA= Al Rt
Bat GIFA 2 97 DG FAE 24 o5k

_1?14
o},

Bland-Altman plot®. 2 EAJC}
HQ|(limit of agreement)= AH] 7} 2}o]o] H4 +
ZF x 2)2 AoJsgiek. ZF AH|E Aol SA%| AHA
£ Pearson’s correlation analysis® HA4]5}31,
o] Ao FFe A dobEy] fsiA BH] F &
A2 Bk 2ol 2] HAE Pearson’s correlation analysis
2 golEgit) FA1E42 IBM SPSS ver. 12.0 (IBM Corp.,
Amonk, NY, USA)E 014351051, pglo] 0.05 u]ziel 7
22 BAMoR felg Fo2 BN
4 ot

& 327g(o1AF 207, A 12%9) 9] 32¢t0] ZFFEQUck of
AR Bt o), -GS ZH7E 29.8 £ 5241 9,
20-41), -0.95 + 1.290] 2 E|(H2], -3.25 to 1.50)% T}, Bt
B AA Ho YEA= Spectralis OCT (Heidelberg en-
gineering) & =43t Zfo] - 313.3 um= 7 3137, RS-3000
Advance OCT (Nidek, Co., Ltd.)& =23t ZFo] 312.6 um,
Cirrus HD-OCT (Carl Zeiss Meditec, Inc.)2 &A%t ZLo|
291.0 pum, Topcon DRI OCT (Topcon Corp.)2 &35t ZF
0] 288.7 ym= 7H4 Z9FHp<0.01, Table 1). ETDRSS] 7
999 F7 % Spectralis OCT (Heidelberg engineering)e}
RS-3000 Advnace OCT (Nidek, Co., Ltd.)Z =A3} Zto]
7W =341, Topcon DRI OCT (Topcon Corp.)Z2 &A%+
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o] 7} 28 AES HPrhp<0.01, Table 1).

AL ZgH] 7F SR A g5t A 2ko]= RS-3000
Advance OCT-Spectralis OCT7} -0.7 pm& 7} ZFQka1,
Topcon DRI OCT-Spectralis OCT7} -27.3 umZ 7} Z1th
(Table 2). Bland-Altman 54103 AAksE ZH] 71 SHHEE
AA Hat EAY A= HE= RS-3000 Advance
OCT-Spectralis OCT7} YA = H -6.4 to 3.3 ym= 7}
=2 YA EE H I, Cirrus HD-OCT-Topcon DRI OCT
7} A= #9179 to 16.5 ymB 7P GO A2 B
%Ith(Table 2, Fig. 1). A4 0] 7k 2HA= W= A7
4= 0857004 0.9799] =2 AHIAE HIATHp<0.01,
Table 3), 2747 JEo} Au] 7o) Holo AL WE Ao

M5z

oANA iRt HBAE HolA| FUTHp>0.05, Table 2).

Table 1. Comparison of macular retinal thickness (um) measured by four different OCT devices

Cirrus HD-OCT Topcon DRI OCT A dlj;:%)u Spectralis OCT p—value* I;ZZ}Z(I)SC
Average 291.0 + 11.1 286.7 + 11.8 312.6 + 11.7 313.3 + 12.7 <0.01 SR>C>T
(273-322) (264-310) (292-336) (282-335)
Foveal thickness 248.9 + 19.6 235.4 +£20.3 261.2 + 18.4 259.8 + 19.7 <0.01 RS>C>T
(211-289) (200-289) (234-308) (219-310)
Inner macular thickness
Superior 321.8 + 12.9 316.7 £ 13.3 343.8 + 12.8 3437 £ 13.3 <0.01 RS>C>T
(299-359) (288-339) (319-368) (314-366)
Nasal 323.1 £ 13.1 316.8 + 12.9 344.8 + 12.8 345.1 + 13.2 <0.01 SR>C>T
(302-357) (285-341) (318-369) (315-370)
Inferior 314.6 + 12.8 313.2 + 12.6 337.6 + 13.5 340.5 + 13.3 <0.01 S/R > C/T
(291-349) (285-334) (311-363) (314-366)
Temporal 306.8 + 12.8 303.8 + 14.1 327.7 £ 14.3 3293 £ 12.2 <0.01 RS>C>T
(282-337) (279-335) (302-364) (306-350)
Outer macular thickness
Superior 281.8 £ 11.9 279.4 + 13.3 304.5 £ 13.1 304.0 £ 23.1 <0.01 RS>C>T
(258-310) (257-315) (282-339) (195-344)
Nasal 296.5 + 22.9 292.3 + 14.6 318.4 + 14.6 317.6 + 24.5 <0.01 RS>C>T
(209-332) (264-329) (293-356) (206-354)
Inferior 265.4 + 13.6 262.8 + 12.6 288.7 + 13.7 290.6 + 12.6 <0.01 SR>C>T
(241-301) (243-300) (265-324) (271-326)
Temporal 259.9 + 10.0 259.6 £ 15.2 287.2 £ 12.2 289.4 + 11.8 <0.01 S/R > C/T
(231-282) (229-307) (258-307) (261-310)

Values are presented as mean + standard deviation (range) unless otherwise indicated.
OCT = optical coherence tomography; C = Cirrus HD-OCT; T = Topcon DRI OCT; R = RS-3000 Advance OCT; S = Spectralis OCT.
*Repeated measures analysis of variance.

Table 2. Agreement of average macular retinal thickness (um) as measured by different OCT devices

Device Difference LoA Range R (p—value)*

Cirrus HD-OCT Topcon DRI OCT 4.3 16.5/-7.9 24.4 -0.114 (0.536)
Cirrus HD-OCT RS-3000 Advance OCT -21.6 -11.8/-31.4 19.6 -0.085 (0.644)
Cirrus HD-OCT Spectralis OCT -22.9 -12.1/-33.7 21.6 -0.060 (0.746)
Topcon DRI OCT RS-3000 Advance OCT -25.9 -20.7/-31.0 10.3 0.108 (0.556)
Topcon DRI OCT Spectralis OCT -27.3 -21.7/-32.9 11.2 0.135 (0.461)
RS-3000 Advance OCT Spectralis OCT -0.7 3.3/-6.4 9.7 0.041 (0.822)

OCT = optical coherence tomography; LoA = limit of agreement (mean difference + 2 standard deviation of difference).

Pearson’s correlation coefficient between mean and difference.
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Figure 1. Bland-Altman plots for agreement of macular retinal thickness as measured by different optical coherence tomography
(OCT) devices. Upper and lower dashed lines indicate limit of agreement and middle dashed lines present mean difference between
the devices (A, Cirrus HD-OCT versus Topcon DRI OCT; B, Cirrus HD-OCT versus RS-3000 Advance OCT; C, Cirrus HD-OCT
versus Spectralis OCT; D, Topcon DRI OCT versus RS-3000 Advance OCT; E, Topcon DRI OCT versus Spectralis OCT; F,

RS-3000 Advance OCT versus Spectralis OCT).

Table 3. Pearson’s correlation coefficients (p-values) among average macular retinal thicknesses measured by different OCT devices

Topcon DRI OCT

Spectralis OCT RS-3000 Advance OCT

Cirrus HD-OCT
Topcon DRI OCT
Spectralis OCT

0.858 (<0.001)

0.857 (<0.001)
0.960 (<0.001)

0.907 (<0.001)
0.979 (<0.001)
0.953 (<0.001)

OCT = optical coherence tomography.
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