Int Eye Sci, Vol. 14, No.10, Oct. 2014 wWWww. ies. net. cn
Tel :029-82245172 82210956 Email . 1JO. 2000 @163. com

- IERBFSE -

VISX WaveScan #1 OPD-Scan l 5 ¥Rt & R 1Y

bt %2

kOB REA L ZFHE, Ak

YEH AL (221000) HY VLR B T IR B VA B9 BT

YEZ TR AR, 0, Bl TRt ER R B, Bl AT E W, BF
FEIT 18] A EE TR (R,

WIRIES . JEsa R, B, Bl TR M R+ IR B, B
FEIT 1] FA IO TR G e PR B FEREAF 5. Longkeli2002 @
aliyun. com

ek H . 2014-06-03 B 1el 5 . 2014-09-09

Comparison of the VISX WaveScan and
OPD-Scan [l with the subjective refraction

Ran Zhu,Ke-Li Long, Xiu—Mei Wu, Quan-De Li

Xuzhou Institute of Eye Disease Prevention, Xuzhou 221000,
Jiangsu Province, China

Correspondence to:Ke—Li Long. Xuzhou Institute of Eye Disease
Prevention,  Xuzhou 221000, China.
Longkeli2002@ aliyun. com
Received :2014-06-03

Jiangsu  Province,

Accepted :2014-09-09

Abstract

¢ AIM: To compare the refractive errors measured by the
VISX WaveScan, OPD - Scan |l and the subjective
refraction.

e METHODS: Seventy - six patients (152 eyes) were
recruited from January 2013 to December 2013. All
patients were measured with subjective refraction by the
phoropter (NIDEK, RT-5100), objective refraction by the
WaveScan (AMO Company, USA), OPD-Scan [l (Nidek
Technologies, Japan). The sphere, cylinder, axis of the
three methods were compared and analyzed.

e RESULTS: The sphere measured by WaveScan was
lower than that by subjective refraction, the difference
was 0.13+0.30D (t=3.753, P<0.001). For cylinder, the
difference was 0. 13+0.43D (t=3.664, P<0.001). There
was no significance for sphere, cylinder, and spherical
equivalent between OPD - Scan |l and subjective
refraction ( P>0.05). The value of the difference between
WaveScan and subjective refraction was 5. 87°+6. 19° for
the axis and the difference between OPD - Scan Il and
subjective refraction was 3.82°+3.95°. There was statistic
significance (t=2.817, P=0.006).

e CONCLUSION: For sphere and cylinder, WaveScan
generated some deviation relative to subjective refraction.
The Nidek OPD-Scan |ll gives more accurate measures of
objective refraction when compared with subjective
refraction.

 KEYWORDS :WaveScan; OPD-Scan lll; subjective refraction

Citation:Zhu R, Long KL, Wu XM, et al. Comparison of the
VISX WaveScan and OPD—Scan Il with the subjective refraction.
Guoji Yanke Zazhi(Int Eye Sci) 2014;14(10) :1849-1851

HE

BHY: L3 WaveScan F1 OPD—Scan Il 15 22 {76 M & & G
AIEEEBOT TS F R CA5 R Z A0 2 5+

F5 ik B 2013-01/12 SR FR BE BOGIR T b0 2847 1T BB
IERY R 76 11 152 MR, BT A7 8 3 Je Jm >R 43 8 36X
(NIDEK, RT-5100) # 17 & %€ % ), WaveScan ( AMO
Company, USA ) 1 OPD - Scan II 1% % 4% ( Nidek
Technologies , Japan ) #4712 WLEOGAG A, XX = Fh 7 555
AR A EREE A A AL AT S A S TR

255 : WaveScan 50 BR B8 B2 B0 £ 08 30645 R AR AR, 22
fH0.13+0.30D (r=3.753, P<0.001), k=525 7 0 =
0.13+0.43D(t=3.664, P<0.001), OPD—Scan Il F ¢
ISOERGE A B M G ROER B 2 Rl Y 25 R B TR G iR X
(P>0.05), WaveScan 5 3= ¢ 35 ' il 47 B 07 39 41 2=
5.87°+6.19°,0PD—Scan Il 55 325 55 6 F- ¥ A 2= 3. 82°+
3.95° MHZIHM ER AT #E XL (1=2.817,P=
0.006) ,

518 : WaveScan 5 F B CERGE M A Gi 45 R Z WA 2 57
OPD-Scan IVE MBI LGB, EROCER LA
TR 1

Z 17 : WaveScan I Hi1% 221 ; OPD—Scan 14 224% ; F 48
5ot

DOI:10.3980/j. issn. 1672-5123.2014.10. 31

S| B k1, e T fl, R, 2. VISX WaveScan #1 OPD=Scan 11
5E5oeat R . EIFRIRRLAER 2014,514(10) 18491851

03lF

253 T BEAE 1Y Wi R S B AN BT 8 B R S8T, S TR
CL 2 PIE S SR BT 1F i G T 1Y —F22 4 R0 A R 7 i
SR, TS A /0 88 43 8 8 R 5 A8 A B AR 1 D6 A IE
B GRCIR A AR RTE E B  22 E A AN  A A
WEZ—, BHET,JECT ARG B4 £ 5500 A
MG, Fa RO AL RO (SRR EE)
DR e S UL 5 RN )= RIL O r 78 22 7 S
AR TR IR L 32 A I w15 2248, B 77 R LA 5
W5 2=, o eI A S DG AN T B2 A, XA O T st s T %%
WY, WaveScan Hl OPD—Scan #B S IIfi R %8 % 5 FH 1
1% 244, WaveScan B G iRE ML ERE LR THEHN
HMER G2 I E, A SIS UE G5 R B A N — Bz
AT OPD-Scan MMJ& OPD-Scan &% 1 i ik 45, & 8%

1849



BEFRERRIZE

204FE108 4% SF1I0H  www.ies.

net. cn

815 :029-82245172 82210956 B S{SF5:1J0. 2000@ 163. com
#z 1 WaveScan #1 OPD-Scan lll 5E 538t Z BBk iEER LB ER (X£s,D)
RlUET=2 AN WaveScan OPD—Scan Il BN oI L P, Iy P,
BREE -3.28=+1.31 -3.46+1.22 -3.41%1.27 3.753 0.000 1.288 0.202
e -0.99+0. 82 —0.88+0.83 -0.8620. 86 3. 664 0.000 0.081 0.935
SRR -3.78+1.18 -3.90+1.13 -3.84£1.19 1.881 0.082 1.167 0.247

e, , P ARER WaveScan 5 30500 LA IS IR 3G 18 1, , P, 1A 3R OPD-Scan 5 25856 HL I A R 40 (B

%2 WaveScan #1 OPD-Scan |l 5% 5583kt Z B = EM LR MR (% )
; BREE B

L IR

+0.25D  +0.50D  =1.00D  +0.25D  =0.50D  +1.00D
WaveScan 88(57.9) 140(92.1) 152(100) 106(69.7) 142(93.4) 152(100)
OPD-Scanlll  114(75.0) 136(89.5) 148(97.4) 138(90.8) 150(98.7) 152(100)
% 4.987 0.315 2.027 10.632  2.776 -
P 0.026 0.575 0.155 0.001 0.096 -

BT 1% FAREIE I E 5K | E L AT S 2 R
THRES) MR — R B o5, H 22 bl i o BE A RS 1 1A
B 15278 I PRI AIE , 248 3CHE OPD—=Scan I Al WaveScan
FE I £ Jo SEAS T BE B T ARSI AR — R
W%,
1 X &EFMF*E
1.1 & BEFLIEE 2013-01/12 kIR BioEIay T G ik
AT IE B 5 3 76 1) 152 R, Horp 58 32 5], 4 44 f1],
RIS 18 ~42 (P11 24.7+4.5) % I A 4 N B4l T A B
A AT ARG, HE R A AR 55 0 B 4= BY s, T /B
AR IEM J1=5.0,
1.2 73k
1.2.1 ERWHX RHLGEEIGIL(NIDEK, RT-5100) #
11, FELBAFEE M L0885 38 OB OUIR P45
1.2.2 WaveScan # & % ] WaveScan 1§ 2% 1 ( AMO
Company, USA) K, K2 T RE E 617, IEM % B B & 3k
A7, AR, PR UE TG IR G R B P TH e 3k, KA e
PR i A SRR R AR AT , A R AG A B0 AR A7 I L 3 A
T TR v ) (L, MR A PR I e B £ (A I i
BRI 2 235 SRAE S WaveScan 1525 {6 G455
1.2.3 OPD-Scan Il #&#& R OPD-Scan M 1§ 2:1Y
(Nidek Technologies, Japan) , TR =17, g B & R i
FCHR G , 5 58 A R 450 i L, % UE VH 58 3%, 6 A 00K
BEFE Placido FMG T AR 1 IREE A NS R,
WA 56 ik i R — 250 4 & B e,
et BT . SR SPSS 19. 0 Bk, 3 %Rk 22 18] iy

AR LRI REAS ¢ 456, THEC0E R 22 (B 1 FL R FH X A
55, LL P<0.05 WESAZITFEE X,
2 4R
2.1 WaveScan #1 OPD-Scan ll EER K ERZ @B
b3  WaveScan ,OPD—Scan I 5 3= %% 56 645 R Bk s AE
B 5 AR B B LR 1, i M /R WaveScan 56
R BRA EBU F2 v B 645 AR A, 2546 0. 13+0. 30D, 2%
SAEG I E X (1=3.753, P<0.001) , ¥ 8525 5 00 5
0.13+0.43D, 22 F A G4 X (1=3.664, P<0.001) ,%
ROk B 22 SIS F 3 X (1=1.881, P=0.082), OPD-
Scan M5 T 4050 JEEREE  HE 45 K A5 AR BT 2 0] ) 25 5 3
TGt E L (P>0.05)

1850

%3 WaveScan #1 OPD-Scan Il 5E 55tz A iEiEHH A i

bt (%)
KA WaveScan  OPD-Scan [ X P
+5° 94(61.8) 106(69.7)  8.423 0.004
+10° 120(78.9) 148(97.4) 12.352 0. 000
+15° 138(90.8) 152(100) 7.338 0.007

2.2 WaveScan #1 OPD-Scan Il 5% sk E =
Z BRI WaveScan, OPD—Scan -5 3= 98 56 ) Bk 45 1
ZAHAE£0.25D LA IR B HE R 43 3] 5 57.9% ,75. 0%
WHEZ S AT HE L (' =4.987,P=0.026) , &
Z[i]+0.50D LKz +1.00D AIIREL 5 L S22 L (' =
0.315, P=0.575;x"=2.027,P=0.155), fEt:4E )7
1, +0.25D LA I IR £ b 32 43 51 5 69. 7% ,90. 8% ,
Wi Z M 2ERA 511223 X (' =10.632, P=0.001) ,
H 2 18]+0.50D Ll K +1.00D HYHREL S LG H 24 L () =
2.776, P=0.096) , L% 2,
2.3 WaveScan #1 OPD-Scan |l 5 £ #3& et iEthir =
BEIEE B WaveScan 5 32 58 B0 O Bl v 1 50 F 2 AH 22
5.87°+6.19°,0PD~Scan Il 5 F 5850 6 F- ¥4 2% 3. 82°+
3.95°,0PD-Scan Il % ' A 44 55 57 BE %0 AH b WaveScan
W B a2 RN E R A R E X (1=
2.817, P=0.006), WaveScan, OPD—Scan Il 5 F 350
WhEAH 22 5° LA BYBR B G 2530 5 61.8% ,69.7% , M L
RZ A 2ZFEG T2 X (Y’ =8.423, P=0.004) ; k122
10° L4 N A IR %% LU 2893501 1 78.9% ,97. 4% , I [ 38 2 A 1Y
ZRINA G X (v’ =12.352,P<0.001) , W% 3,
3 iTig

H T, 6 JE 6 TF AR AR TGI8 5 5k &0
550 (MBS 52 B0 0t vk ) W0 20 B J DY BE A, Bl
Je R LR A BT 3 50 56 0 2 UL 6 Y 45 SR E 17k
WAL, ULk A, mEE M E S B %
ANER A5 IO B SRS A 2 PRV ESZ ) |, 329 56 A R
IR S hRiE” | i B L 22K (A 5 32 B O
PR ZS F A A 35 20 95 /K - A F2 ), AN [RIAG A 2 T RE A R
ELEE S et S

TR 22 A0 H B2 30 41 08 i o - AR Gk 1) — K ik
o AR AL AT LI 3 w5 B 5 22, 38 AT LA & A8 19



Int Eye Sci, Vol. 14, No.10, Oct. 2014 wWWww. ies. net. cn
Tel :029-82245172 82210956 Email . 1JO. 2000 @163. com

SRR, W — 25 2R B AR IE (AL ) & 2206
A L TE R VT H B A5 25 43000 56 BE H502 B
R F AR IEERMEES S, £ L&
Zywave \WaveScan 1522151 5 19 /™ A& AL ) HI B, HoAE 5% %
BB SR IT S EOR R A B e AR B 1R 22
A5 AR E , DRI A5 25 A3 30 O B B ) e M B e
MEAGIRTT B TFARBCR

ST AN ) ZE B 1) I A5 22 A8 it O AS T BE K
Wbk, B AN AR SR B A A /D REE " A7 sl 45 R
A—F, WaveScan Fl OPD—Scan J2& %% F BI85 2144,
Kim 55 &3 WaveScan 7£ER B FIAE S I 7] 308 30645
REHAE & E— H Y , Perez — Straziota aelol oy R
WaveScan 4550 5 Ewi b2 I B2 5%, ENHEK
AT 5T & B WaveScan B2 5 B 148 4050 6Bk
8 B G 1, A B8 B D o . A B SR Al & B WaveScan 5
JG4E R 6 3K B BCT K 0. 13D, BB
0.13D, ik R AR SR 02 ok A U8 6 F R
W AE Y AR I N AN SZ G TR IR R S AR O ME
TEA 22 5, MY R 8 A 08 38 5 LU [ N 2R 88 7E Kim
Claudia (IBFFE T, ARV XI4E0E 5300y 35 % 1 37 2 1M
= 1R R BIFFE B T AR B AR I T 10 24,9 % AR 4%
AW B R AR (24.7 %) . TERN, B T2
B TR RR IR S TR R IR BN R B TR DT
ARIETT IS TG BEE AT BRIE AR E 8 T B I AR J5 P B
VT, EB A3 FE A AR I 250 9 B2 AT e 23t IR R 2o B 1
B, DT A A5 Py F 5 rh e I O R s T
WaveScan 56 YGEEEL

Kim 45 [7] B % $1 OPD - Scan 1 3 (1 4 4% & $4%
WaveScan F1 7= 5 56 ' B K0 v, BR 458 B B0 A 22 =1
Nissman 257V HI Pesudovs 2510 43 51 % ¥ OPD —Scan 7E il
It G AN TE BE B[R] 3 08 36 ' 45 R BA R B B0rE
McGinnigle %:9]@m OPD-Scan X — ik 58 & 9
OPD-Scan Il & i 3Kk 5 B2 £ L 3298 500 fii %5 0. 19D, A1 5
JEROA W 25 57 . ASHF9E K B OPD—Scan Il & A9 2K
B MR MR ROER S F ROtz W I W25 S FEAEBE
Az I, OPD—=Scan I 45 FAH LE WaveScan t B #:3T T
FRIEFELER . OPD-Scan A [R]F WaveScan 152, 7E4F
B TR R YT, AT DU A 5 30625 8 (42
FEERGE A8 L) R ACE OPD—=Scan NN 25 5% | i #E
WaveScan 5| 50, LR B8 B0 8 A 5% 8 00nT LR T 90
B A A AEAE G A L RE 8 A A< BF ) I o 45 21
I TE FE 5065 WaveScan #58 BE B0l 57 I 5 435 SR AH
ZEOR I A BT B TR NI B 45 2R i iR
J7, SR BB TE WaveScan T8 45 5 FHr (E W RAE:, B
% SN 3 WaveScan 5|3 MR YT FAK

2 E TR AWFSE & B WaveScan A1 OPD—Scan I 7E
& YA IE BB A AN IR =Z AL 7 WaveScan 5] 1Y

AMRAL VT | 0 AT 5 R RO B 2 15 3 e B Y 22
S, 0PD—Scan L1y o i 25 5 B, TERDC R B A
B MERATE, g T E— DRI DR M 2 PO
RIEA B Ik RATFEBORL

SE 3k

1 Hersh PS, Fry KL, Bishop DS. Incidence and associations of
retreatment after LASIK. Ophthalmology 2003 ;110(4) :748-754

2 Jin GJ, Merkley KH. Retreatment after wavefront—guided and standard
myopic LASIK. Ophthalmology 2006;113(9) :1623-1628

3 Sharma N, Balasubramanya R, Sinha R, et al .
LASIK. J Refract Surg 2006;22(4) :396-401

4 Pesudovs K. Autorefraction as an outcome measure of laser in situ
keratomileusis. J Cataract Refract Surg 2004;30(9) :1921-1928

5 Buscemi P. Clinical applications of the OPD — Scan wavefront

Retreatment of

aberrometer/corneal topographer. J Refract Surg 2002; 18 (3):
S385-S388

6 ERPK, IR, 48 = Ff, % BUEE FARARATEEE X 7T, il
JLEE ¥ Fi4k 2007 ;22(5) :458-459

7 HRRL, B2 DT, WaveScan I AT A% 25 30 F WL OG5 4R 16 ) 45
PR, REBERL R4 2006512(3) :430-446

8 Kim DS, Narvaez J, Krassin J, et al . Comparison of the VISX
WaveScan and NIDEK OPD-Scan Aberrometers. J Refract Surg 2009 ;25
(5):429-434

9 McGinnigle S, Naroo SA, Eperjesi F. Evaluation of the auto-refraction
function of the Nidek OPD-Scan III. Clin Exp Optom 2014;97(2) :
160-163

10 Goss DA, Grosvenor T. Reliability of refraction-a literature review. J
Am Optom Assoc 1996 ;67 (10) :619-630

11 XJE6, e M, L ifge. Zywave I FT5 25400 = 8 Y6 AS IE B9 HEHf
PEWFE. IRPDE A4 2007;9(1) :20-23

12 E/NZ BN BETF AR, Wavescan I B 5 25 400 & i 6 AS 1E 10 1
WMERFSY. ERRIREBR L 2011511(1) :66-68

13 Holzer MP, Goebels S, Auffarth GU. Precision of NIDEK OPD-Scan
measurements. J Refract Surg 2006;22(9) :S1021-1023

14 Fernandez de Castro LE, Sandoval HP, Al Sarraf ,et al. Relationship
between cycloplegic and wavefront — derived refraction. J Refract Surg
2003;19(6) :S677-681

15 Yeung IY, Mantry S, Cunliffe A, et al . Correlation of Nidek OPD—
Scan objective refraction with subjective refraction. J Refract Surg 2004 ;
20(5) :S734-736

16 Perez — Straziota CE, Randleman JB, Stulting RD. Objective and
subjective preoperative refraction techniques for wavefront—optimized and
wavefront— guided laser in situ keratomileusis. J Cataract Refract Surg
2009;35(2) :256-259

17 Nissman SA, Tractenberg RE, Saba CM, et al .

repeatability, and clinical application of spherocylindrical automated

Accuracy,

refraction using time — based wavefront aberrometry measurements.
Ophthalmology 20063113 (4) :570-577

18 Pesudovs K, Parker KE, Cheng H, et al . The precision of wavefront
refraction compared to subjective refraction and autorefraction. Optom Vis

Sei 2007 ;84(5) :387-392

1851



