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Table 1. Comparisons of spherical equivalent of manifest refraction, OPD—Scan™

OPD scan™-MR® Zywave ™—MR* OPDscan™-Zywave™
(pair ¢—test) (pair /—test) (pair ¢—test)

™
and Zywave

MR’ OPD scan™  Zywave™

Spherical 0.05+0.36 0.37+0.33 —0.31+0.15
—0.26+ -0.21+ +0.11+
equivalent (Diopters) 0.26£0.75 —0.21£0.85  +0.11£0.83 (p=0.11) (p<0.01) (p<0.01)
“MR=manifest refraction.
Table 2. Repeatability Coefficient (um)* of OPD—Scan™ and Zywave™
OPD scan™ ZywaveTM

Total higher order aberration (um) 0.11 0.06

Total Spherical aberration (um) 0.12 0.05

Total Coma (um) 0.13 0.06

Total Trefoil (um) 0.13 0.08
* Repeatability Coefficient (um)=95% confidence interval for repeated measurements.

U glo] A7} BhAbE]o] = A|9f Zhaks Satsto] ¢kt HFo =

wrEElo] vt noFo g HHw 75709 d=E(lenslet
array)2 #|# CCD 7#|2}oll H=ljEl(spot pattern) 02 27

AHBRANE AW 5 AFEUA 2k 54 2
. o] Wl Hek. ofu} $37k gl olAbHel ekt 2}zl

#okro] Bo| 91-8-2 #helslal, Mydrin P (phenylephrine

chloride+tropicamide, Santen, Japan)S 13] ots}te] 53
= 6 mm o AFET 3 MlS5 AR} QHAIHARE Al3sto]
S, o] o dado] (a2 EjIskGin) Qhagke] 4
o] Ho|x] gk ARkS Ao & Zywave "2} OPD scan'™
= o]gsto] Qbte] pAE A& o r Zh7) 334 45t
Aok AT EhARRE oh o A SAE 299 sHE HA
A7} mrgle Aleloli 35) SN B 1582 ¥7IA
okt dA=dHAe F AR SAE FHAEEA
£ HWSHA, T AR S 199Al= 58 6 mm
ol| 4] 3x}ollA] 5x}8}7IA] Za19)4=2 K total higher order aber —
ration), E-H4=2}total spherical aberration), &I ul2}
(total coma aberration) 181 ZX| X242} total trefoil
aberration) 2] RMS(root mean squre) Z4 H]as}ch F
221719 AE Hrpslr] 984 Altman and Bland''o
QA 715 I Repeatability Coefficientd rob: gkt

s A

SPSS v12.0 for Windows (SPSS Inc., Chicago, IL) =&
1549 paired ¢—test®2 H]aL A5G} AR A}
pgro] 0.05 o]slel - BAKOR ou] Ql= Apo|2 5
=g

XA

Z\/v\/aveTM
Zywave M= Hartmann—Shack H}4] 0 2 ShkEof 2A}E

lelo] AAZRE] A QholA] 2L shElS Holm, Qb
S} Qi Aol B AR Bl s o)

2A510] 238 BAshE Aol

OPD scan™

OPD scan"""& Automatic retinoscopy #H].©.& LED source
7wk SshRA Aeldl S5 (slit beam) 58 @44
O o]l ZARSIAL Rt RhARE ] Lk S31Ho] photo
detectoro]] ALAE 7|2FH ) ZhzFo] &£8lHIEL2 detector
off 715A] AlZEAK(time lag) 7} @AYsHA ==, 144071
oM HlolE 52 AZAE 43t #AE ALsl= W
oltt.

2 at

27 9] 419k AF=134(48%):14H(52%))0] &
Aol ZgtE| Gl o, Hfihol= 37.8+12.44(13~59A4))
o], AAEHAAMY Bt FHAR S| -0.26£0.71D
(+0.75~-2.38) 4o, P FA|HS —0.7240.37D (0~
-1.5)%t}.

FAZAAAL Zywave ' 2812 OPD scan' ol 4] 245
gl =82 ZhzF —0.26+0.75D, +0.11+0.83D, —0.21
10.85D%it}. 24 FHA=g A= A= @A OPD
scan' = BAAH 02§31 ZJol7} §1%1oU(p=0.33), OPD
scan'" 3} FAAZAAA A Zywave ' Hel TA|Zo 8 ZA
% tH(p<0.01)(Table 1).

@4 H712 918 Altman and Bland™* o]l 2]8)jA] 7]%
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Figure 1. Repeatability Coefficient (um)" of OPD—Scan™ and Zywave™. This graphs show the distribution of the
differences between each total higher order aberration measurement and the mean of three consecutive measurements
in each of the 41 eyes. (Repeatibility coefficient: OPD—ScanTM=0.11 pym and ZywaveTM=0.06 um)

* Repeatability Coefficient (um)=95% confidence interval for repeated measurements; HOA=higher order aberration.

Z|9JE Repeatability CoefficientS dolR )t} Repeatability Ao 2 VePdtHTable 3). &A% 2195=x}, 2L HS5A},

Coefficients= 22+9] WHEEA2] ghaf W24 %) 9] Hat SR} Z12AL FA|ERZEAE RMS ghe] A 7he] At
kel ko] g9 ﬁf Aol 265 T gro=, 11 gho| A= 242+ 0.70, 0.84, 0.73, 0.702 =2 AH8A7E A
22 HHE =R ZkEo] HE = 2) 0] FFghe] AT ThH(Pearson correlation coefficient, p<0.01)(Fig. 2).
e 7 ER RS H?ﬂ Jo] 8-S LfERACE: Zywave ™
OPD scan™ & 4=2}A] W% 1191427} 2% 2] Repeatability nl =t
Coefficient= 22 7S Ho] AEAo] =& Z o=z et
wTHTable 2)(Fig. 1). a9k o] dAAL o] F ST = e A
aLffeRte] 24 fl5ke] 6 mm FFAIF A 3t 7F k= of ‘”7‘*'5}‘3“1 ojdo] A 4= AT AR
SARRIZHA] IL15=AFS] RMS gk BlaLstoiet. 3akatoll Al 54 Alol] Hieh ST olafid o= A H AL, kol A} A1
PR FALeAES] RMS gholl= 7 AbAIREe 2po] 7} T2 54 0}04 ‘j“‘-"}“ﬂ WA =Ho] ottt 4%
o (p=0.11), T-HA}, Fatvp 2]l A2tk A9l i md g pad e gkso] % 3 aasteg
O] RMS g2 sAH 2 {93k Aol 7F Ilth(p<0.01). Fef(halo), #%](glare) 2t HuFE=9] Fa= 952t
FTASEAe}L FHpSA0] RMS 2R Zywave Mol A, & 71918ks Aoz of7] AtollA B qlbw <ol =4
H|z2k4210] RMS gk OPD scan' ol A & A7) Z4=: 59 2R eaoA SRR RS WA s} A2

w.ophthalmology.org 1791



—hEtoralsts|X] 20008 X 50 A M 12 -

Total HOA Total SA

3
2

S
T
°
g
2

OPD scan
OPD scan

°
2
&

0204

R=0.704

T T v T T T T T T v T T
0.00 020 0.40 0.60 0.80 1.00 0.00 020 040 0.60 0.80 1.00
Zywave Zywave

Total coma

2
T

OPD scan
OPD scan

020

£ty R=0.728

T ; T T T T T 7 T
0.00 020 0.40 0.60 0.80 1.00 0.00 020 0.40 0.60 0.80 1.00
Zywave Zywave

Figure 2. Correlations of OPD—ScanTM and Zywave ™
HOA=higher order aberration; SA=spherical aberration;
r=Pearson correlation coefficient (p<0.01).
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Table 3. Comparisons of higher order aberrations between OPD—Scan™

OPD scan™Moj|A] B A& Ado] =tk 519, Rozema et al®
O FAAZE Bl At o5k Z47Ho] FAAEY S4
A7} RS A= 2ozt il R miAgh Fi
ol A= 2pol7} rka B ustgich. Ahmet et al'"o] Ak
ote] 19|43} Bl A= Zywave "'} OPD scan™ 2427}
AL B ot THEAE RMS ghoflAl= bo|7F Qlet
I 5kGink whebs] @A A8 AAIES] At sl
gt A5o) of4] ast, SRS Dk SAAH
5429 X}Oloﬂ gt A-7F Basiriar %‘ T Uk

e

A

KZ:] 4 A 59| 22000 T2 Aok wyet 4+ ek
2,19

3} £ AL ZHA 235 Fol7] glaiAl
THA] pAAO)] S AE AR 2Hof|A] o] Fle sA|EkL 2
2Y2S GATHES stglom, 24| YTt ehslo] A
S74o] ofglE e AtolA Al &fstith

WA Aol tiet AQE/do] H7HE $Isl Altman and
Bland"*"*o] 9|8l 7145 91%l Repeatability CoefficientS
ol ir), H Ao AE EokS Eol AR} HHE S]]
38 2HelR, B AR 24 BAE 95, %
TFEGA, FAUREAE L83 FA R RMS Zhel A
Repeatability Coefficient7} m57} 22 712 H MEU%
SAA} B B} Aol Al AR AEAo] e 43
Aol EelElcH(Table 2).

AR ZAE DR S st Siste] &
Ao Al A= o] 42212 Zernike Coefficient =
o] 53714 RMS @& Fako] 92 ulaste] Hgpid)
T AR S = T SRS RMS gk A9zt
FugA, FR0lRAk 225 BH225A) RMS Zlols
ZFol5 H T Table 3).

Ahmet et a11894 AArore iAo
scan™o] 242 w|m ALoJA %
#ol& HolA| ggkom B AFME

23} Zywave 9} OPD
HTZMWE FAA
o 754—]‘5 EME}_-

M ™
and Zywave

OPD scan™~-Zywave™

™ ™

OPD scan Zywave (paired ¢—test)

Total higher order aberration (um) 0.436+0.143 0.409+0.144 0.027+0.097
(p=0.11)

Total Spherical aberration (um) 0.13340.126 0.1684+0.128 —0.335+0.097
(p<0.01)

Total Coma (um) 0.199+0.123 0.233+0.129 —0.0344+0.113
(p<0.01)

Total Trefoil (um) 0.306+0.131 0.217+0.096 0.089+0.120
(p<0.01)

Root mean square value (um) of aberration from 3™ to 5" order in the central 6—mm area was calculated.
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=ABSTRACT=

consistent, but not interchangeable,
J Korean Ophthalmol Soc 2009;50(12):1789—1794

Comparison of Aberrations in Korean Normal Eyes Measured
With Two Different Aberrometers

Jung Hoon Yum, MD, Suk Kyue Choi, MD, Jin Hyoung Kim, MD, Do Hyung Lee, MD, PhD

Department of Ophthalmology, llsan Paik Hospital, Inje University College of Medicine, Goyang, Korea

Purpose: To compare ocular higher order aberrations measured by two different aberrometers in a sample of normal eyes,
Methods: We included 41 normal eyes of Koreans in this study, Ocular aberration data were obtained through three measurements
per eye using Zywave and OPD—-Scan devices, Spherical equivalent and higher order aberrations calculated in the central 6 mm
zone and expressed as root mean square (RMS) values were analyzed,

Results: A comparison of measurements between the Zywave and OPD—-Scan devices demonstrated no statistically significant
differences in the RMS values of total higher order aberration (p=0.11), but significant ditferences were detected in the RMS values
of total spherical aberration, total coma and total trefoil (p<0.01),

Conclusions: The two different aberrometers that we tested are suitable for taking repeated measurements and are internally

Key Words: Aberrometer, Higher order aberration, Normal eye
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