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A e g o] A ZetE A& (PRK), #lolAzZ=td27t348 < (LASIK) A& A3 Fo 2F
A QAHCANON RK-3) & Ald§ F ol & 52 H3AIee] ol & vlm B4t Ag
AP AEA 2 84 Lol Btk dArd oA FAnY e EE 508 (96D
4te PRK (5721, LASIK(39%h) o2 #7h U] ¢ 344 o AR 23, PRK,
LASIK R5olM AEZEP A £E2EAAM vlate] E0 24 WFo2 AT, ¢
e o =AUk (P.05) FAEcE ¥ Holztk fidlch 1 oleldl FEAlel wAss
g2 Qe FAlg A3, oleg atole dAln{geld HAl AARE o7t sl HA
o] B4 (100um ©]4F) dAlgke] Atel7k BRATHP0.05). =& T4 olge] F+5(0.25
m o4, % Wiz PRKETH LASIK Fol dAIgkad dAlFe] Aoz} sided o
2% EAgH oz onyt dATHP0.05). 2HEE PRK £& LASIK #dl As323Al
7l o)&st7| vt 2R A2 £EFE 2 . 2w ES T U A
e sale] AelE AN BEF 34 3L B weR AFES 1 Arde U=
Al ARZHAAED FEISAAAE APst] AAFE APstedol AT 53] A Fe]
BRAY FA olge] 2 A%, E LASIK AN&F ZA$d o o FE 71&oF sl
(8hekA] 40:346~353, 1999).
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Difference of the Accuracy between Autorefraction
and Subjective Refraction in Photorefractive Keratectomy (PRK)
and LASIK-Treated Eyes
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Jae Bum Lee, M.D,, Kyoung Seob Lee, M,D.,
Dong Ho Lee, M.D,, Eung Kweon Kim, M,D,

Authors decided to test whether differences occurred in automated and
subjective refraction in untreated, PRK, and LASIK-treated eyes. Ninety
six eyes of 50 patients(96 eyes) who underwent PRK (57 eyes) or LASIK (39
eyes) for myopia and myopic astigmatism were routinely autorefracted with
the CANON RK-3 before subjective refraction was done, using several
parameters. This two procedures were done preoperation and 3 months
after operation. In comparing the postoperative(PRK, LASIK) results, auto-
mated refraction showed more myopia and higher cylinder power, without
significant difference in refractive axis, than those of subjective measure-
ment. The difference was not occurred in terms of ablation diameter, The
significant differences of cylinder power were found in the cases of large
ablation depth(above 100um), high degree of eccentric ablation(above 0.25
mn), LASIK operation. The significant differences of cylinder power and
axis were found in the cases of high degree of eccentric ablation{(above 0.25
mm), So we recommend the method of subjective refraction before PRK and
LASIK operation instead of using automated refraction. Postoperatively, we
also should evaluate the postoperative status of the patient by subjective
refraction. And we should decide the amount of ablation in case of retreat-
ment by subjective refraction, instead of autorefraction. We have to be
cautious of evalulating the automated refraction results after operation,
especially in cases of large ablation depth, high degree of eccentric abla-
tion, and LASIK(J Korean Ophthalmol Soc 40:346~353, 1999).

Key Words : Automated refraction, PRK, LASIK, Subjective refraction

19708 = Safir Soll 28" AE2HA4
717F &3 G AMgol € o]l F A&A, A
i Fo] @A Bol o] &) Aol wel FAAtE F
gted o] Fatel A, APAYE Hrkslr] A&l
ae] AFEe] A=} girh HH zhuhe] P
7h i 2A R E Foll HdAte] FBAYE do}
B7] 93] Russel 52" AdzdwdNE & &
TE2EA I FE2EAA vlE FHAzg
X7 2A] Zo g2 AYH USE Bud bt
lth. A Karin 527 A #eolA PRK ¥
AEZ AR FEE2E3AA B8] spheri-
cal power 3°] 24 Fo2 A H] glon,
GAIZE 2 3ol ¥ 3A Jeh F HAE Alo]ej
BARH oz ouigle ztolr} dttn Hng vl
Utk olof AAEL dAH o)X PRK ¥Rk o}

Ul HZ 152 3xldA] Zol] AlEEH 1 9E

LASIK & Az Fd 215 24 AA19 &

£4 9 HEAG S doluy) 8 £EZH AL

Hlwdle] dolR 3 3 FaAl TstE o8 v}

2] Mg} QIAE Bt old w2 F PA} Aol

o] 2Hge] o] F=E Yol nz} 3ch.
|:|.|M =1} unﬁ
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19979 10¥ 7€ 1998 3€7kA dAlthetm
FEAETELE WES 24 aFdes Ad
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(49.0%), T 492F(51.0%) 1A e He rio]
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PRKE Al & 57%H(59.4%) 1R on,
LASIKS A1813 T2 39F(40.6%) ©1tt. A
Hao]d PRKE Aldg o] 24 o & 24
AL B 24 Al -4.75+1.68D0lom,
LASIKT< -8.54+3.64Dc|Ut}, BE oA
Fe A A= e, Uk A", Ho mAAH,
AT AAL st 3, kA HA 5o 4wt
otz H#Al 2 CANON RK-3(Kanagawa,
Japan) & °]&% A AAL, AW %
A SHAAN v 2L 20 3 2
AAAY, ZAGFAAAL AR el H A corneal
topography) & A&ttt & A SHEH
25 83 e Holx AZEARS] 7
= 2F, St=FYENzE 3F ol F8E 5
A F A7) AARE AldEnh T AAME
Fzbdl, kg xoebdd, 2p7hEAs, Ay
Z, Keloidd A4 5o Afe 72 ddlA Al
A A,

ZH3A 7 AeEHd e CANON RK-3
g o] g3le] 33] Wby Al 3o HEadE o
23193, FEEFHPAE SHE P 93 Al
PgHRon, AAmHolx PRK H LASIKE
el &x1(J. B. Leeol o8l AlPstd F=
A & F MLl 22 Alg og Hlwst
ATt BelA AHE-gE A o] A (Coherent-
Schwind keratom [, Neuostheim, Ger-
many) = #o1AE ZAL 7L 8mm A717AA] &
oA E HAIE F URE FHol e AH 9 F
o FZE Bl §x} zhute| #Ho|A 7 RAMEE
£ o] FojA gt} dA|MEelA PRK &9 7
%, 0.5% proparacaines H<tete] T4 ni3
3 o AEZE GFHE Hea B39 FHE
sinskey hook2 HA|g ¥, Tmm optic zone
marker® % ¥$& x#Fs1n Beaver®
blade® °]&3td Ztut FuE ZlAFz2 AA
3 & YA 2% 220mJ/c, ¥HE-E 13Hz2
#olA Al oA AN F XN RETHE
AN=g Aledt 9 Ao 3 Zhdmr S s
ABE wj7kx] 2210} 0.3% ofloxacin (AHY
A, vlxeBolsd FAZA AL Optanac®
(Ao & Atetdon 49 Aol ¢ o
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o

256 0.3% ofloxacine® 0.1% flurolome-
tholone (I A ehH & "L 434 H<kstr] A%}
sto] A, ANEH Fzd wet 5-670E 2
A Aar gEsled A8k LASIK &
suction ring< °]&3ld ¢tFE 1T b
barraquer tonometer® <tge] 65mmHg ©l4
¢l A& #Q F automated microkeratome
(Automated Corneal shaper®, Chiron Vi-
sion, USA) & °©]&3tdq 160um FAHE 713 ¥
Z 7]1Ae] ZAan g wEo] AHRge g
% F(hinge technique), &2 TAl =4l
sEets FUF HolA AN F Z4e BAlY ®
Az 7tk dH-E BY A (balanced salt solu-
tion) &2 F§3] AHF thE spatulag o]&
Zhat AHE A9AA7) 24 Aol o] 7
AR 283 BE £ U=EF o 583 1FRA
712 Ztet Ao g dy B E 9 <l
E dF93 0.3% ofloxacine® 0.125% pred-
nisolone(FZ?) HIAE & hFLHE o
o 4384 AzEte] o 1719 B¢ 1F Eo=
A Eo AMgEh. dxHEeld PRK,
LASIK ¥ 25X &3 A Fx, 377
gto] A, &4 ojF& RolAe] BF AVE
23t #HolA AN 27 A7|e} AA|HolE
L5 =

Fe F Ay 3Ee A dd B 257 &
H O Fe o 270 AN FEgon W
Al mich Ut AlE, AISS AL U% B8 T
o] dukx <t AL 2 CANON RK-38 °| &
& AFFHAAL HAWel o A4 =HAAL
7t A AL, 2 el AL (corneal topogra-
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Az deoleflolzd 4T F Statistical
analysis software(SAS institute, Cary,
NC) & o[838 unpaired t-test, repeated
measures of ANOVA test2 B4 #4352
o A= Pake] 0.05 vt o BAFcR o
ook wesrch

Table 1. Autorefractive accuracy determined by
cumulative percentage of patients

2 1

AArgolx] PRK, LASIK & d Fof 2z}
7 A2 A A FEEBEHALY AlolE FHA
2-%A] (spherical equivalence), A&
(spherical power), A%, FAlZo] wel bzt
vmsllch AR, HARE Aol A= £0.5
Diopter$t +1.0 Diopter Atelo] Sle HE-&3

Refractive Component +0.5D/ £1.0D/  BAEF & A7t 1079 £20° Ateldl e
+10° (%) 120°(%)  WEES ¥d Table 13 2on $£& A Hr}
Untreated eyes Fe Fo, dAHH oA PRK 2tk LASIKY
Spherical power 85% 90%
Cylinder power 82% 93% Table 2, Preoperative and postoperative (PRK and
Cylinder axis 69% 83% LASIK) mean differences of refractive
PRK-treated eyes power and axis between automated and
Spherical power 40% 65% subjective refraction
1 ~ a, [
giﬁzgzi sz;zel ;1;; Zg;: Refractive Component  Preoperation  Postoperation
LASIK-treated eyes Spherical equivalence 0.24+2.18 -0.47+0.53*
Spherical power 32% 59% Spherical power 0.14+0.47 -0.75+0.57*
Cylinder power 35% 65% Cylinder power 0.21£0.53 0.54%0. 59"
Cylinder axis 27% 50% Cylinder axis 5.70x£28.26 10.15x35.18
D : Diopter *P {0.05

PRK : Photorefractive keratectomy

LASIK : Laser In Situ Keratomileusis

*Values are given as cumulative percentage of
patients being autorefracted within half a
diopter and 1D of subjective refraction power:
axis determination is given as percentage of
patients whose values are within 10° and 20" of
subjective determination

*Values are given as mean=*SD differences of
refractive power(in diopters) and axis{in degree)
between automated and subjective refraction.
The subjective measurement value is always sub-
tracted from the automated measurement value:
therefore, negative numbers slightly more
myopia as measured by the autorefractometer.
Cylinder power is measured in the plus mode.

Table 3. Postoperative mean differences of refractive power and axis between automated and subjective
refraction according to the different ablation diameters

Refractive Component 5.00-5. 99mm 6.00-6. 49nm 6.50mm ©] %
Spherical equivalence -0.52=%0. 55 -0,47+0.14 -0.45+0, 58
Spherical power -0.80+0.59 -0.75£0.49 -0.73+0.55
Cylinder power 0.61+0.58 0.54%0.47 0.60+0.51
Cylinder axis 10.55130, 54 9.02+30.55 10.51+37.50

*Values are given as mean*SD differences of refractive power(in diopters) and axis(in degree) between
automated and subjective refraction. The subjective measurement value is always subtracted from the

automated measurement value: thererfore, negative numbers sightly more myopia as measured by the
autorefractometer. Cylinder power is measured in the plus mode.
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Table 4, Postoperative mean differences of refractive power and axis between automated and subjective
refraction according to the different ablation depth

Refractive Component Below 50um 51-99um Above 100w
Spherical equivalence -0.50+0.66 -0.48+0.70 -0,49+1.15
Spherical power -0.70+0. 66 -0.78+0.89 -0.77+0.99
Cylinder power 0.45%0.65 0.60+0.59 0.88+0.69*
Cylinder axis 10.0930. 95 10.55+40.11 10.51+39.16

*P C0.05

*Values are given as mean+SD differences of refractive power(in diopters) and axis(in degree) between
automated and subjective refraction. The subjective measurement value is always subtracted from the
automated measurement value: therefore, negative numbers sightly more myopia as measured by the

autorefractometer. Cylinder power is measured in the plus mode.

Table 5. Postoperative mean differences of refrac-
tive power and axis between automated
and subjective refraction in different
degree of eccentric ablation

Table 6, Mean differences of refractive power
and axis between automated and subjec-
tive refraction in PRK and LASIK-
treated eyes

Refractive Component  below 0.25mm  above 0. 26mm Refractive Component PRK LASIK
Spherical equivalence -0.50£0.69 -0.46+0.45 Spherical equivalence -0.43+0.75 -0.55+0. 88
Spherical power -0.71+0.75 -0, 80:£0. 66 Spherical power -0.70+£1.02 -0.79+0.78
Cylinder power 0.43%0.57 0.68+0. 54" Cylinder power 0.52+0.56 0.69+0, 55*
Cylinder axis 8.09+35.94  12.50+33.88" Cylinder axis 8.78+40.30  12.31+30.51"

P C0.05

*Values are given as mean*SD differences of
refractive power(in diopters) and axis{in degree)
between automated and subjective refraction. The
subjective measurement value is always subtract-
ed from the automated measurement value:
therefore, negative numbers slightly more myopia
as measured by the autorefractometer. Cylinder
power is measured in the plus mode.

B¢ 2 2 % 28 FAe Ao|r) Bel w®
), = dAogleold PRK, LASIK & 3
Fo] BE AN B o & Fol] FHAZRYS
217} A2 AAANA FH A Hor Hely
3, FAIgke AdAE 2ot (pd0.05) HAIE
ol ¥ Aol7} it (Table 2). FAF beame
A WE R M AP &
FE2EPAE Aol E BAE 5 Sz, AR
ololw glith(Table 3). A @) Hx|
gl & vimel] lolA 100w ©] HAE 25
o 50um ©}3}, 51-99%um Alele] F ol H|dld
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*P < 0.05

PRK: Photorefractive keratectomy

LASIK: Laser In Situ Keratomileusis

*Values are given as meantSD differences of
refractive power(in diopters) and axis(in degree)
between automated and subjective refraction. The
subjective measurement value is always subtract-
ed from the automated measurement value:
therefore, negative numbers slightly more myopia
as measured by the autorefractometer. Cylinder
power is measured in the plus mode.

HA gk AEE A FE2EPALS] Aol
7t BAEH oozt AUTH(Table 4. 4 o€
ol e Hlae] lejd FAM Hlojd =
7b 255 (0. 26mm 1) FAIF F Al F Slo]
AEaEA s FEEEAe Zpol7h BAIEH
olel7t A%HTable 5). < #id W& vla
o $ielA LASIK®l 2 A1 A FHel 3l
o s AL FEERGA A7}t FA S
2 2)e)7h sl (Table 6).
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AAHH A E o] &8 FAuFES A 6
e oie 2 2 FE% AU gty
A zeln kAol dE SAIwY Wyez d
2] AMgElA 3 QAP g ZAImP o)
AEHoz FH7] YaMe o8 7R Fagt
s471 oy 1 Fe & A o] FEe &
A delel 236 ln 2 & ez xEE
AAANTE o) &3 WHe I EAA vE
FEsA e gov o 7HEA, A&, AlEE)
o AL Wi ol o] &x oz et o]
] AFFAAAE Hgez 197090 2
Safir 5"l ola] <t FGoll g ol F H%
A&stn AEstm 22| HeYteE 4d
Ho g A Mo gon ol mae B
A, AEPE Hrkelr] A% o8 AfEe] A3
Hojgth #x 2o AdE AFSAAAPIE
Z1Amke} Aol et dizl SAIgE 209 %
B, e +10dFEH, M 1= = F
A & d=F utEe] YH?, Sunder T2
A 50¢He thae s 3 AFdM AEFEY
A% Allergan Humphrey 570(AH570)<]
Aol FEFTAPALE BwslR S o DA oY
ol A PFRAZRN-SA] ] A= 78%, FAIE
£ 76%°A £0.5D #]E Holw A&
80%°1X +10% oz AHActe] A vlwH
Al&3lHA] FEstAl 24 duE gt 9l
2 skl 28y Wood $&7 AHE2HAAE
AAE % 3783 F oF 25%9Q 87N B2
AANRE &3 7t AQdE AeEEA
Al2e I FFAE S £ gAY ZAE =R
gt 9 o dF BdEsed o A9
£3] +10t1FE ol 2 ool AU, <
THEA AYE F A 8o e W, = 3
ukg o] gl At SHch. ol¥€A £% o)
22 e olRfEe AFFHA e FL A
E8loz Q3 AFIAAAMICA Ydes
2Rl el WhA}(reflection) 7} S7F2 1t A9
Aulo) Atk o} @& noiger} WHELEN 2

o

= Al 23 signale EE7] wiolH
ol9} Z& o 71X Age] B, AFZHAA
g A E & gAY, A £ UdSE AAtE)
3 Urh

Hodle F4Aze eyt A e Al
He o8 7 2A e Tl AsEEAA
o] Ate] REAE Loliy] Yl FFEHHA
9t 1 A¥E vwd 27}t e Russel 5
O wkald Zel A& (radial keratotomy) ¥
A2 AP FEEAA vlE PRI =Y
SA7 24 Foz #HYgHodn dFdHon,
Karin %" dAl9#eo]lx PRK ¥ #5223
AY B AL BlE] dAEe Aol gle
U ZAIge 24 Fog AN, dAge 1
Aigte]l ¥ 9z 39 xn I Aole EAEH
oz 97l vz dHeh. 2¥ £ Nidek
ARK20003 Canon RK-39 AEZ4d7Ale
3%, dAAM#elAd PRK & A3 32 vlu
S W & Fol o FESEHA A
ztol7t AYtm e, E38] A A/ 71T B
< AF 24 HArY R FoE g3
3 3T A Ao A= Table 1014 B
= uie} o] A o]lx PRK, LASIK 2%
NN AFFHPAANXNE FEFHAAS) vlad
W & JED & Fo FHEAZRRER, FAIG,
A FelA o] @& Ael7l dx dajge]A
PRK Etv} LASIKAY o o7} o] & &
T Uk, olgpzdel AFFHHALSY FEEHEA
Abe]l AolE dodle AAR ARHE 242
27X & FA8 & ded AM, AP E
T B AF AFAM A Ada) ez
Halel 98l 71AE F Uded AsillEeY JIE
o} Alghe] bl Ao cdaofglolH 2 A
812 & F-olol wstd HAE ziuhe] RELS
ol RtES BA8HA Heol AserE, ujh
24 ¥ doka st & 2t Aol pro-
teoglycan®ol 2= 1, 2ol WA type I,
W collagene] 2= Ed ©]g1g collagen
fibril2 I3t 7IE Z49tel 27} disorga-
nized® 3 Alge] AfoMe o] 71x] A9
fibrile 2 F4s=0] 23 29 5% {23

]
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g3 olAc] AFZAPA | ALEEHE Ao
Hlo] wkAl(reflection) &+ o] AH(light scat-
tering) & F&dted ZHAte] FH Aol Wolvia
st = dAvEolH HA| Fo ZeM F
2 keratocytedl 93l A=A & hyaluron-
ic acidel 2dte] ZiutollA] F=Fo] T W
£ Zo} lamellar disruption®] 7] wj&ol| o]
H olf2 sty zAEEHPAL H¥Adel ¢
dojd 4 oz S9a”, A, 3 A7t
A wg oA HAE we oM 2AFE2HEA
Atel Asjol] dgkg vA & Uk AHAd A
2 Russel 5<% 9 F3Fe 377} dA9E
olA ZA} AZHT & 7L HeolHE A"
299 A=A @ F99) 7tgE FAHEH N
A AAA Wel incidence®t reflections ¥l3}
A ¢ sddn 9. a8u AR AE F
& Ao AAFE XA "] Hd FF9 AVE
Z23sla] dAlogelx A I FF AVIEG
o 3A 2ABIReER FF AVE QI8td o]
23 gL vujEH S Aolgtn FFAG Al
A, daedeolx] PRKY A%, & ¥ 4
25 AN Azo] TWEAR ZrepFE A 2
FA7 dF A2 AYHA GFo B Q18
B33 29 g ZE = U 2y 4

—_

Qo) 2ol Walo] olele] Zute) FUE ¥
ol 7198 FE QAT gA, AF2AY

AN F4 T AstE 2EH 9% eAE 1
g £ Jed =527 JdAHeelx PRKE2
B A FaRAEHe] 6.91+£1.35HEH
dqx & F 3hE A 7.93+1.36U1RE 2 EA
gdHoz {93 7t Aok stded Az
A%, AHgEolx CANON RK-3 AHE23 AL
Alle oleld 24E wAS] 98l autofog-
ging mechanism< A3tz U7 W&l 25
ZAPARA O 2HE || WA 9 zfole A
goda AzdoRt, £33 Azl FAFE
Aol EA 23T 5 de B/ Ml et
of ZAlEIEd WA dA#e]A A AF
A7) W vmANe AFEHPAASY FEE
AAre Aozt A9l gtk zEivt #HelA A
A E o 100um o] ol HAY A9 1
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B} A& AA oM Hoh dAgte] BAEH
2 gu|ele #Aol& Eied ole ohm 24
ZF o] F AL BT FALEREEY FHol"
o Axrt an” £ & A Fe g il
A FEHA BAg 71Qtn FFEd
Fe 9y FodEe dAd#Held PRK Etoh
LASIKoA 2 ztelel H=rt 38 & 4 U
Ed ol& olutE LASIK®] £ © Z=TA
ALgElo] AA|Fo] & o|fE AZtE oz
E golA AAE F Y A=t EFE G
AT FAlZe] ztelzt Fed ole ottE F
Aolg A=t & %o U #HeolA HA 7
o} AAEA @& AA H9E HH Ho] B
sho] Atgkg dogl Axelm FEH

Azre] A3z v g ul, dro]golHE o
£3 FARAE Adx FE2EPAL AEF
AAAA ol zle)7} flemE 24 Ao Ak
S 23T v FEFEFEPAR AT H £
o] §tx & & Yr} FEI A} AT nEd
Ale] A%, Seiler &' dAH#o]x PRK ¥
1,24 Alelol= 24 Wdlrl dslvtn Baetsd
on, Kim 59 14 °3dx A&He A
29 olgl g Bt ol9t o] v o]
A& o] &3 FAnFE Fol #xe] HFE A
&Hog AR ool & F JoBE AL
Al FH #FFol Ya¥E AAEtR Aok 1Y
B2 nETAS Zol £& Al 2% Wzt
E A%, & Tl FEF dAe] U E dolR
Av 25 13 5L 3 3o AFed 3
g 7ol gatel FEg 24 AHE getdtnA
& ), FFEEZHEPAE ol &3t HUige wHA
HE AdE F Ue SHRS AYE ArEHds
AT E doplt. olgd Fu T Fe &
2te] #olA AAFo] BhAY, ZFAold &
=7t & A%, = LASIK 49 A% $£& 3
AP FEEHHAGS Zolrt | B
ol YEZ ts o AT FoF 71§ olH &
2] A folle AHFE2HPAAN| &SR] g g
Al FEBEAAE BF HFHoln AU A
AZF B gsictn AZE
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