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Excimer Laser] 1% 2Alm3 &2l A3 3 Zehi A2 nlAle 9%& Loty sl 34
B Zlabd A& AR 1267 158¢e dde Rl AP =S Feihdd met 4Feg B/t
(12 : -2.00D~-6,00D, 2% :-6.25D~-9.00D, 33 : =-9.25D, 4F : =-6.25D(2 step)), +&A
Feo) NE, 2R A, AuEE, dhEd, FA40A, O 2 ZdehinAlzel Hesy
g pAsigch. €F 12099 HE WRMIELR 1204 0.9, 22lA 0.7, 3ToA 0.2, 42 (&
F o) IME 0.7°10 %, Hd 4L A4 41D, 6.3D, 7.1D, 9.2D #2842 %4
aZaze] Hile 4.0D, 4.8D, 55D, 4.8D #4ddn, F4249FAe 242 37. 2, 50, 4um,
57.0um, 67.2um FA23AT ZHHEEE 47 A 2E FA Grade 0.30]312 #2ddn z4
s Ee) £& A¥Fe Py EAL FolF HME HolA eUrhH(@UA 35:1555~1565,
1994).

= Abstract =
Excimer laser Photorefractive Keratectomy for the Correction of Myopia

Se Youp Lee, M.D., Ki-San Kim, M.D., Woo Suk, Lee, M.,D,,
Eun Hee Bae, M.D,", Joon Sup Oh, M.D,

To evaluate the effect of excimer laser photorefractive keratectomy on the
correction of the myopia and the corneal endothelium, 158 eyes which under-
went myopic photorefractive keratectomy with excimer laser (Excimed UV 200,
Summit Technology Inc., Waltham, USA were analyzed. Myopic patients were
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divided into 4 groups according to their refractive errors and operative tech-
niques(group 1 :-2.00D~-6,00D, group I :-6.25D~-9.00D, group I : =-9.25D,
group IV : 2>-6.25D and 2 times of irradiation). Refractive error, visual acuity,
keratometry, pachometry, 10P, corneal haze and morphology of the corneal
endothelium by specular microscopy were examined during the follow up period.
Twelve months after surgery, mean uncorrected visual acuities of the group I,
I, T and IV(9months after surgery) were 0.9, 0.7, 0.2 and 0.7 respectively.
Mean reduction of refractive errors were 4.1D, 6,3D, 7.1D and 9.2D respective-
ly. Correction within +1.0D were achieved in 93.3%, 60%, 0% and 66.7%
respectively. Mean reduction of keratometric diopters were 4.0D, 4.8D, 5.5D
and 4.8D and mean reduction of corneal thickness were 37.2um, 50.4um, 57, Oum
and 67, 2um respectively. Corneal opacity remained to ingignificant degree below
grade 0.3. There was no statistically significant change in morphometric
changes of the corneal endothelial cells. {J Korean Ophthalmol Soc 35:

1555~1565, 1994).
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Photorefractive Keratectomy(PRK)& 4 A8l
itk (Table 1). Wz W4 &, 1£€ -2.00D
~-6.00D, 2T& -6.25D~-9,.00D, 3T -9.25D
o]}, 47& -6.25D o|AolRA 2 step(l step:
4. 5m3 Aoz -6DUR}, 2 step:bmIAPoE
oz ZFo|ddl g deh e g FAF AL T2
2 o] B35t (Table 2).

Table 1, Distribution of age and sex of patients

Age Male Female Total

20-29 37(50) 56 (68) 93(118)
30-39 15(19) 15(18) 30( 37)
40-49 3(3 o(0o 3( 3
Total 55(72) 71(86) 126 (158)

() : number of eyes

Table 2, Patient groups according to preoperative
refractive error and surgical technique

Groups Diopters* No. of eyes
[ -2.00~-6,00 77
I -6.25~-9,00 49
i =-9,25 10
v =-6.25(2 step) 22
Total 158

*: Range of refractive error : -2. 00D~-18, 00D
Total average of refractive error : -6,50D

F2A1F AARE HEHER, AFF, v 4 F
HaBAlE, d84 9 2de] -4, A% 23
g, S5, A, ¢ ¥ A9 dvAd F9
ZAME stdem ¢ 204018, AE WA HEE
2 Bt F oty AE 43 UE Fxle diiel
A Al e A At

Fe& AlE 3084 2% pilocarpine.8 &%

AlZ1 § 0.5% proparacaine hydrochlorideg& 3
etsled Beaver Knife®} Weckcel sponge® 2%t
4% TmA e H9E MRl AAY ¥ B2
o F 28 2HFE BA 3 3L He-Neds
FF 34, 94l R AHel HAAI I, FHE E&
F #lolA #& FAtEAATh

Excimer Laser®] A4 & 5mZ st a7
Fe 1T e A4E FHEPAE Vg E 2
Q3 2,379M = -6DR Attt 479 A=
-6D7HAlE 27 4. 5mE 9ristm AlLEA e
4oL 5mel Az dnEldch AA&L
0. 25um/pulse, A Exe 180md/ar, ¥HEIHE
< 10nsec, WHE-EL 10Hz2, I ZAMA] 7He
& Hd 2P FE 6Dl

Fe% A P44 AddnE Htslm oF 39Uzt
gubatuERA wid AHaRIAC. Ayt
APE FlE 0.5% prednisolone@d <t ml 24|
Zrape} FHe7bx] Hersla ohg 67 E7RE A E
st ot @ziel ZHAEHY JHEE P
utel Htsl+E gl

Anage €F 15, UIY, 30Y, 6704, 9
4, 12719 718 ez e A FY3A Al
et (Table 3). ZEH =¥ Fantes® ol
wte}l Grade 0~Grade 48 YUt} (Table 4).

2 7

Excimer Laser PRKE ®#& %+ 12699 #x}
F AEEEE 97} 554 (727D, AA7E 719 (86
eholdm, FFEEE 20tNolA 40thAle] 2 20007}
118¢te2 713 gl «d 2he|de £Xe -
2.00D~-18.00D& 3, H¥ -6, 50D} (Table 2).

Zebdde % o 39 @EHE 2.77+0.539)

Table 3, Numbers of the eyes at different follow-up times

Postoperative
Groups
lweek 1lmonth 3months 6months 9months 12months

1 75 76 77 77 43 17

I 46 47 49 49 25 10

I 10 10 9 10 8 7

\ 22 22 22 22 12 (-}
Total 153 155 157 158 88 34
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Table 4. Criteria for the density of the corneal
opactity

Grade

0 : totally clear such that no opacity could be
seen by any method of slit-lamp micro-
scopic examination

0.5 : a trace or a faint corneal haze seen only
by indirect broad tengential illumination

1 : haze of minimal density seen with diffi-

culty with direct and diffuse illumination

2 ¢ a mild haze easily visible with direct

focal slit illumination

3 : a moderately dense opacity that partially
obscured the iris details

4 : a severely dense opacity that obscured
completely the details of intraocular struc-
tures

(Fantes FE et al: Arch Ophthalmol 108 : 665-675,
1990)

ARERN e FEFde] Adoly A&HY zhdn|
g B 4 %t eF AUEES 3 = 6719
of 71 Afen olF MM FHisdted &F 1270
Yol 47& AT BE TolA 0.3°1312 H23A
HFig. 1, Table 5). 4T e €% 3, 674¥q
Lo B2 123 E #Y A& BIR
(p<0.001) 97HYolE T ZHade 0.789] EEH2
2 94] Bd w3 gt ole 23 dAnd g
olgtx Yzts vt FARA Sjele fANHpP0. 1).
Fed @2e HA B UAFHL 0.1°191,
EF 1289 (13 47 e 97HY) o] HT WA
e 0.6010r) ¥R BW 1 0.9, 22 0.7,
3T 0.2, 42X E 0.724 33¢& Astne A7
wetAl e A ETRE AR (pC 0.001) (Fig. 2,
Table 6). €671 Ha UM He] 0.5 E&

l

2.0

® Group 1
v Group I
W Group Il
1.5} |4 Group IV

1.0

Haze

0.5

0.0
precp 1W 1M 3M B8M 9M 12M

Postoperative period
Fig, 1. Changes in corneal opacity(haze) devel-
oped after photorefractive keratectomy
(PRK). Corneal opacity gradually dimin-
ished over time and remained to insignifi-
cant degree at twelve months postopera-
tively.

0.7014¢! WEg Y 1A ztzt 97, 2%,
90,4%, 2alM 85.1%, 18.7%, 3ToNME 44.4%,
22.2%9.3, 43ME 61.9%, 52.2%%Ac}H(Table
7. $H Hd a7l FHHA AlHRAA 25
ol Zad o &F 6704 20, 9HEA 29,
1270l 19te g Alzte] AMIUA HAEUT
(Table 8).

B 249 Zae €F 127196 12904
4.14D, 2¥lA 6.28D, 3TlA 7.10D, 47-<iM
9.23D2 4FAM 71 & #Fart Az
(p<0.001) 2% 3TeliMe) FAHFE BAYHom
ol eITHP 0. 1) (Fig. 3, Table 9). €% 12

Table 5, Changes of the corneal opacity after photorefractive keratectomy

Postoperative
Groups
lweek 1month 3months 6months 9months 12months
I 0.40+0. 33 0.58:+0.48 0.42+0.48 0.29+0.45 0.22+0.28 0.1240, 22
I 0.47x0.29 0.67+0.33 0,741+0.74 0.60+0,76 0.30+0.49 0.30+0.35
1 0.35+0.41 0.45+0.50 0.28+0. 36 0,78x£0.71 0.50%£0, 65 0,.21£0.27
v 0.6410,49 0.6140, 31 1.07+0, 84" 1,030, 74* 0.78+0.57 -)
Total 0.47+0.38 0.58+0.40 0.63+0.61 0,680, 67 0.45+0.50 0.21+0.28

Values are given in mean:=S. D.
* : p<0.001 compared to Group |

10(1558)
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Table 6, Changes of uncorrected visual acuity after photorefractive keratectomy

. Postoperative
Groups Preoperative
6months 9months 12months
I 0.11+0.09 0.91+0.17* 0.91+0.19* 0.88=x0.19*
I 0.09+0.10 0.81+0,28* 0.81+0,23" 0.72x0.31*
i 0.09+0,08 0.36+0.30 0.23+0.30 0.24+0.20
v 0.12+0.07 0.63+0.30* 0.69+0.27* )
Values are given in mean+8.D,
*: p{0.001 compared to preoperative visual acuity
Table 7. Incidence of postoperative mean uncor- 1.2
rected visual acuity over 0.5 or 0.7 res- ® Group | T T
i % v G 1 I 7
pectively (%) ;‘* 1.0F |* c§3§§ m F
Postoperative 6 months = 8 Group IV
Groups & 3
20.5 20.7 o8k 1 &,
I 97.2 90.4 5 |~
I 85.1 78.7 2 37 T
I 44,4 22.2 5 %81 )
N 61.9 52.2 3
3]
g 0.4 ] T
Table 8, Incidence of best corrected visual acuity 9 \
decreased 2 lines or more after PRK (%) S o2f  Sam—
Postoperative
Groups L L
6months 9months 12months 0.0 1 !
precp 6M 9 M 12 M
[ 7.99(6/77) 0(0/41) 0(0/15) Postoperative period
I 12.24(6/49) 8.332/24) 10(1/10) Fig, 2. Changes in uncorrected visual acuity after
I 30(3/10) 0(0/8) 0/ M "% PRK Y
v 22.73(5/22) 0(0/12) {-) "

() : number of eyes

Agel 1D o2 vay F&3A P 35
1394 93,3%, 2aolA 60%, 3TNA 0%, 4l

M€ 66.7%F HERAUT (Table 10). 1Dold Za
e Ate Aol AVEA il £F 12709
de elE AUTH(Table 11). 1D} #-EZaA g

Table 9. Mean reduction of refractive error after PRK

Postoperative
Groups
1week 1Imonth 3months 6menths 9months 12months
| 6.34+1.74 5.71%1.33 4,.87+1.43 4,67+1.37 4.30x1.21 4.14%1.10
I 8,55%1, 50" 7.94+1,53* 6.68+1.25" 6.42+1.27" 6.50x1.38* 6.28+1,51*
i 9.30+2. 35" 8.55+1.66* 7.58+1.37* 6.65+2,71* 6.28+2.61* - 7.10+£1.17*
I\ 12.27+2. 56" 11.07+1.72* 9,32+2 16* 8,565%2. 06" 9,23%+1.87""" -
Total 9.11+2,04 8.32+1.56 7.11%1.55 6.57+1.85 6.58t1.77 5.84+1.27

Values are given in mean+S.D. of diopter
* : p€0.05 compared to Group |
+ : p{0.05 compared to Group I
# : p<0. 05 compared to Group 1

(1559)11
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Table 10, Incidence of correction withint1.0

Diopter (%)
Postoperative
Groups
6months 9months 12months
[ 80.3 87.2 93.3
i 63.8 69.6 60
I 0 0 0
N 52.4 66. 7 (-)
Table 11, Incidence of correction above+1.0
Diopter (%)
Postoperative
Groups
6months 9months 12months
[ 11.3 2.6 0
I 4.3 4,3 0
il 0 0 0
v 14.3 8.3 =)

Table 12, Incidence of correction below -1.0

Diopter (%)
Postoperative
Groups
6months 9months 12months
[ 8.5 10.3 6.7
I 3L9 26.1 40
il 100 100 100
N 33.3 25 ()
18
® Group |
14 | v Group Il
® Group I
A Group IV

Diopter

preop 1 W 1M 3 M 8 M 9M 12 M

Postoperative period

Fig. 3. Changes in mean reduction of refractive
error after PRK.
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A+e 3PdMe A, 23 40%, 1TME
6.7%°1R 3 47N M 25% T (Table 12),

ZurZdd e % 12709 1ol 3.99D, 2
oM 4.75D, 3TelA 5.49D, 47AE 4.81D
o] ZAE B9 7t #31e BATHos /T
ol fIATHp0.05). =3 37L& AE =
T A Aol Ad45 oM A Fe] AEEHE
A& Bl (pd0.05) (Fig. 4, Table 13).

4 Zursd el WHile €F 12709 1264
37, 2um, 2FA 50, 4um, 3lAM 57, 0um, 4] A
£ 67.2m7} ZAFHUTE 2t e Ko Aol
AL (pr0.01) 1ML AlRte] Aa}stHA zhet
FA7E N8 HEEE A BAH(pd0.005)
(Fig. 5, Table 14)

Qrt& &F 3Nl 249H(16.7%) oA At E
o] elM zHBol= g Fol& (Fluo-
rometholon) teFe.2 A3t WEATAE T
A3t X g2atHnh €3 e/lgdle 11 Y
o 2¢tellA kgHtgel UNL 1270 ele BE 4
A gigHdEe] g1k (Table 15).

6UlgElolEte] mHE & AolMe Zhet YA
Teo| guldtd B4 wisle &F o/igele Zhy
HAE P U, WoMMRar)e] oA (poly-
megathism) & YehRE AIZHEAe] HolAs

8

e

%

K-reading
FS

® Group |
w Group II
® Group IlI
A Group IV

b ] I} L] Ll

preop 1VW 1M aM 8 M 9M 12 M

Postoperative period

Fig. 4. Changes in mean reduction of keratomet-
ric values after PRK.
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Table 13. Mean reduction of keratometric diopters after PRK,
Postoperative
Groups
lweek lmonth 3months 6months 9months 12months
I 4.54+1.22 4.54+1.07 4.16+1.45 4,0110.96 3.74+1.58 3.991+1.39
I* 5.62+1.27 5,21+1,19 4,89+1.16 4.66+1.13 4.97+0,83 4,75+0.62
I 5.19+0,71 4.76%1.24 4,50+1,30 4,51+1.13 4,58+0,84 5.49x1.74
v* 5.48+1.55 5.32+1.36 4.49+1.15 4.11+1.43 4,81%1.10 )
Total 5.21%£1.19 4.96+1.22 4,51£1.27 4,32+1.16 4.811+2,34 5.6514, 25
Values are given in mean+S, D, * 1 p<0. 05 (linear regression)
Table 14, Mean reduction of central corneal thickness(um)
Postoperative
Groups
1lweek 1Imonth 3months 6months 9months 12months
I* 48,33+19.62  45,23£21.90  38.04%21.52 37.76%+22.03 34.61+18.16 37.21+22.24
I 55.03+£28.15 52.15+31.17  46.11:+27.69 40,48122.67 49,.79+29,12 50.40+20.71
| 68.89+32.40 57.40+19.35  53.00+16.98 45.78+33. 56 57.38+27.69 57.00+11.14
v 56.64136.22  52.82+31.41  44.681+30.25 45.90+24.76 67.17+27.76 G
Total 57.47+29.10  51.90%25.96  45.46+24.11 42.48+25.76 52.24+25, 68 48,20+18.03
Values are given in meant+S, D, * 1 p0. 05 (linear regression)
Table 15. Incidence of increased intraocular pressure over 21 mmHg
0P Postoperative
1week Imonth 3months 6months 9months 12months
»21 1/151 13/155 24/144 11/143 2/77 0/30
(0.66%) (8.39%) (16.67%!) (7.69%) (2.59%) (0%)
120
Table 16, Morphometric changes of corneal : g:::gé
endothelial cells 100 M Group 3
[ — i A Group 4
Parameter Preop Postop 6 months* £
=
Cell area (%) 346.46+124.12  314.14+114.01 i1
Density (cell/m?) 2657, 87:+910.86 3008, 25+1316.23 o
cv 0.27+0.09 0.27%0.11 £
Hexagonality (%) 61.89%18.60 66.27+22.12 9
£
Values are given in mean=S, D, =
Datas were from the eyes which underwent maxi- &
mum 6 diopters correction of excimer laser §
PRK. (N=25) 5
CV : coefficient of variation of the cell area ©
*pr0. 05
<. s - el o 0 L i 1 ! )
(coefficient of variation, CV), WsMZ Hefe preap 1YW 1M 3M 6M oM 12M

A (pleomorphism) & Hye 67t Mo Hl& )
postop period

{(hexagonality) §ellA +&H wis] BAGHE
fel g Hsle Bolx gslkel(p>0. 05) (Table 16).

Fig. 5. Changes in mean reduction of central
corneal thickness after PRK.
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Excimer Lasere L }3Ql 7f&-g2d £2b7}
gEAHNN #28 W & AU (B E $E
e, ofAQ 7hA-82 BAbe) FHo] w2zt
Z} o] ohE AU E HESA g 9l
193mBcl oW #eHG32] (Optical delivary
system) & THEZ] o3, 200mmo]d& BAE
o] AFHET} Fatgo] o ARE AuIAsg F
Fgax) #alch, 2 3 193me) HFE AW Ar F
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ol A HEF ZAMAL sHed 71HL Aol &
8 yx7} B 28 APHoE FFLeo
FREAF FoiAA g, FHARFHCe obFd 9
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& ablative photodecomposition®]2} 3t}

Excimer LaserZ Zt% 4% dAeg §3 2
AgE€ e FH24%e] FaAEE AASD
Zieke] ZARE Anlsle Ao FEWNEE F7t
AlA ztete] 288 & FaAde Flol 2 dedd
Ao st AulalAol o8 Fd@eEe] @AHEY 2
2ol A AL A FEF okhEHA Ve
YE ¥ (glare) & Fola A el B49
FAE FEeA 232 gole He e dev
o Ze dvpy) 2oy BHF Hol ok Seiler®
P& 3.5mm AvkA A& ALEAl 2RE, oI F
o] @o] LU, 5mE kAl o3 BATE
Y + Utz |k B AAER Sme rkE A
& A% B ek #e FAE 29 @AM
E F dded Azbe] AVRA #Zaddeh Exci-
mer Laser ZALF AlZtel] W& F4tel A {3447}
228 WE MY £F 194 4L 9%
(pseudomenbrane) ol €3 lon AulaEe] )
AL 3Pl Aol o]FolAle Aoz EuHi Ut}
PR dAede B 2,77¢ ol Fojyen
&R Zum|@e B 4+ glich Trokels'¥el
oJstR 3 1494 Yehde 95 A4 ARAl A
HMAZ7F AEAHE o) 23H(template) 22 ©] 85
°]%& = A9 (barrier) 3 &E& A

A< H oo
y TS
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Z R g g Yo, £F 1-3Fde
fibronectine! &# sl A 2e] ol Fa AYE
A =1, €% 1¥84de AZ2F 1A hemi-
desmosomeel FAE} Del peros'®dl 54
of 10F74R) FAEe] F2o] Foivm 6719
A e FAAQN FAR Eoleuxn s
Waring®'"el 2180 €% 3F~6/MEHA 4%
AARE B o AR E 79 FH2A
A ©)%#led Type NV collagen, keratan sul-
fate, proteoglycang ¥wv|3ld ¢dH oz 29E
go] A3 A& Al7lolgt 3tRi €F 671¥0] A
WA A fold Xt Zheta 2R WslE T, Type I,
VI collagen©] AlelA|W QiAo zpetEgo] i
AEln Fd¥e] W3lrt = Al7iga s
B AFME 3 £ 67RY durEge) 1% 4
L o|Felle AA3] Hidle ddHoT Al
£ 4 9% fle X ddvh. FEhisiHxe] Wl
off M e BHI Jge] Qe HoE RuHm
A B AFoME €39 AGUNME U=
9} e & gty FAo| ) Vgl &2
g ¥igke Bolx] gsich

&% Uk ge a9 AEAE sl &
& &b Seiler¥”e Kao) o3 £F 14%
o] Alge] 0.5014-& 96%, 1.0014& 48%°l1A 1}
Ebdtin stdet £ A7 &F 670199 0.5
ol el Ukl g Bl A7t 17l 97.2%, 2
TNA 85.1%, 3l 44.4%, 470AM 61.9%%
3 0. 70148 17414 90.4%, 271A 78.7%, 3
FolA 22,2%, 4NN 52.5%94 -6.0De|8})
1ZelMe 99 Busl fA18lYa, 3ddMde €3
SAIBE7E -9.25D0] 0] 7] W&o AlE mYE
7} 743 s

% ol Wl Y EnEE HWEY
EF 174 Ha2 dAGHE A Fal 24
gse], €% 36719 AFEha A= oF
A g 27 JaRsHe @4 €F 2o ¢
A YAE zutddel od ziutA HAPY o A
BaA Jedr] wielel s, B d7elA
B 2dHe FrEe €F 1270€0 1F0A
4.14D, 23°lAM 6.28D, 37lA 7.10D, 47AA
€ 9.23DE2 Jeigen], 94X BE FolM €F 1
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FA 714 Bol RFHUNIE HAZE FAH] 3
Heatelo] M3 SAZsEE 84E Del peroF”®
< Ztutel ARV AAFRYR oA 2
Hm, Zdeaasie) 4ez2e =280 ¢F g}
7l zhgto] gFo 2 Eol oY) wielg} s
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