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To investigate the effect of deep excimer laser ablation on the corneal
endothelium, excimer laser photorefractive keratectomy(PRK) with different
ablation depths were performed to obtain various residual corneal
thickness(range:90-250um) in white rabbit corneas{N=50). Corneal endothelium
was stained with Alizarin red S(pH 4.2) for 2 minutes three days after excimer
laser ablation and was analyzed morphometrically using digitizer the
morphometric parameters according to residual corneal thickness.

In the corneas of residual corneal thickness(RT) over 200um and untreated
controls(N=6), endothelial damages were rarely seen. With the decrease of
residual corneal thickness, hexagonality and shape factor decreased, and
coefficient of variation of the cell area(CV) increased(p{0.01). In corneas of RT
less than 200um, endothelial damages were found and become more severe in
corneas of RT between 90~149um, Hexagonal shaped cells were rarely observed,
and the shapes of most cells were changed.

Deep excimer laser PRK might affect corneal endothelial cells if the RT is less
than 200mm, and these findings suggest that care is recommended when doing
deep excimer laser corneal ablation, especially excimer laser asgisted in situ

keratomileusis (J Korean Ophthalmol Soc 37:1111~1119, 1996).
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Fig. 1. Normal rabbit corneal endothelium(A). Rabbit corneal endothelium after excimer laser abla-
tion (residual thickness: 210um) (B), Normal shaped corneal endothelium was observed(Alizarin
red S stain, x100).

Fig. 2, Rabbit corneal endothelium after excimer laser ablation (residual thickness: 190m(A), 180um(B),
162m{C), 150mm(D)). Multinucleated giant cells and abnormal shaped cells were increased with
decreased residual thickness(Alizarin red S stain, x100).
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Fig. 3. Rabbit corneal endothelium after excimer laser ablation (residual thickness: 141im(A), 130m(B),
115 (C), 92mm(D)). Hexagonal shaped cells were rarely observed. Many elongated or round and
small or rosette-like cells were found that was hard to analyze with digitizer (Alizarin red S

stain, x100).

EgA, <HHAAEN g Fern 958 A9E
Bojgo*¥  Excimer laser photorefractive
keratectomy (PRK) & Argon-Fluoride®] 7]
A 29EFoM Yo 193me] & Ad A
olge] A& o] &3] zivte] FAHRE Awidie 2}
gto] FEWNAE FUMAA zete] 2HEEE HaA
Aoz SAE e Feigolth. B o4
wo|AE Zute] ZAE O B A¥ M
o2 Zg3ted EAZYTN BARA dn FH=F
ol obFd dUE 7AA gertia g g,
53 Ztgte] 43R0E Auisteg Zuhy A e
&4e gl Az g,

Zeho M2 Zetzbael 43} (hydration) &
ZutRq, 5894 §Xd F2¢ 4L @) a8
W Rzt ME ZehiuAxe] Aol o] Fox)A]
gom AMEEGL ol% AES o|FH Hud <
B, ol g ZehRuAEe] HG{ &t
&40l e A FeRFa @A AHAI T
gt o8 @ F8F 7|%& s AuusiM st
dAaloj#o]A PRKe] ofs] &4o] dolvexld] &
& o7 Bart sloifkty, Hanna %% Fantes
B2 AT 94018 Yo 2 PRKE 4AE &
Zehye M ze AW e gifictn Rase
™, Amano® Shimizu¥ -2, 75~-10.50 diopter

(1115)21



— gt A 37 W A T & 1996 —

6000 " &
N
g
£
g [o;0]
g% \
oy
@ "v,' v
g v
U
T 4000 | M 1
b Wy
v
i v v
E v  r=0.21407(p>0.1)
S v
T 3000 | L
w '!
O |__7/ 3 1 J. L] 1 ‘l [
0 100 150 200 250 300 350

Residual corneal thickness{um)

Fig. 4. Scattergram dispplays endothclial cell de-
nsity by different residual corneal thick-

ness(p>0, 1).
350 ' 4
°
300 b
°
- e °*
€ 250 | B S 4
1 33./’ e o * s
o L J Py
] %
% 200 | 4
O
r=0.17041(p>0.1)
150 |-

P

P

0 100 150 200 250 300 350
Residual corneal thickness(um)

Fig. 5. Scattergram displays endothelial cell area
by different residual corneal thickness
P01

9] 24old& 713 208& 3oz PRKE A1¥
TF 19T FMZE BEY F9 AXUE,
CVe £33 ¥ ¥yl v Bassig”,
Cennamo && 11549 8218 4oz -5 00~-
17.00 diopter ¢ HH<lH PRKE A¥% Ax

22(1116)

0.9 (—r 4
by
2
s
= 08
L
&
o
b
w
8

r=0.82822(p<0.01)
0.7/,
O-O VA \ 1 i . ] T
0 100 150 200 250 300 350

Residual corneal thickness(zum)

Fig, 6. Scattergram displays endothelial cell sha-
pe factor by different residual corneal
thickness (p>0. 01)

100 oy’ A

r=0,75081(p<0.01)

’ o *
60 o:“f’/'/‘ e

40 1

20

Percentage of hexagonal cells(%)

[o QLT 1 1 L 1
0 100 150 200 250 300 350

Residual corneal thickness(u.m)

Pig, 7. Scattergram displays percentage of hexa-
gonal cell by different residual corneal
thickness (p>0. 01)

MELES pleomorphic indexol vislE Mt
fiddctz Bnsea’®, Carones 93 Perez-
santonja $'% 3 -13,50 diopter7tre] At
o PRKE& A9¢ 23 94 Fehyvxe] A
@ HNE YAY & PG gEeY,



— Z2H ¢ : PRK¥ A9l zE&Y —

1.0 >
"
@
S
(]
= n 0 0a v
T 08 r=0.70313(p<0.01)
L
= »
S 0.6 |
; -
5
o n
i DI |
3 04f .
]
3 L
E e
% 021 8 I———
g "
2 o
S
0.0 L———v‘ Lo ! 1 I N
0 100 150 200 250 300 350

Residual corneal thickness(um)

Fig, 8. Scattergram displays coefficient of varia-
tion of the cell area by different residual
corneal thickness(p>0.01)

Aol A7t Zehfs M E e drpt 7i7to]
Zo &4o] gdertE Eny ER HE RY
Marshall §& 193m A #H e]AE o] &§ 2=}
AN MRS ANAE7L DescemetH 2 2 FE
A 40ume Rl e Afele AL &
Atol glithkn Ha&KH 2™, Dehm && A
o] E olgslo] ZutAAFAL 90%] HMFEHE
Hole] HARE TE 7%, 193me] Hajvislo]A]
g o]4¢ ASole ZuhigA e &4e gile
U A2 BEL IR0, 248me] AAjvjeo|HE
ol &% H%ole A Eel &Ho| Ut
Bn3gent?, Koch §% 193m2] A= #o]A
g olg3lo ZetHA ALY 90%<l HIHE el
o] AANRE UE Afle AR AXNEAH WA
Blo} AWE e MEEY] Uvin BnEd
o ol3E BfodE EF PRKWAC] opd A
Nrale] &g Aoz daluolA] Ryt e
He AAge] Hojx M ¥e] &4de] AU
tha Aztect

dArjwgo]d SAmFFEd o FsARE
&4 71--e olAAR FalshAl AR @R
v odgj7bal F4bo] 9dth, Cennamo 52 YA}
Ao} o]Re Afez Y4 ¥PL ¥} 2 %

o] BAME TED, ole e 4Fd B &
EF5EY ol WA R &4& & F ddn §
Aa®, Olson & 3 #e WxaouR|d 23
&3 £ 223 A5 =23 F714Q H2E
b R gug den, ol RAEe] A
YAz dge 78 £ Iz Basgc’,
Zabel B2 &% E& $Z ] o8 Ze FRFd
AgsEs g2e] ¢ 100atmolAth Rudyn?,
Ozler & 137§ Y2 (80H) 2] A7}
Zreh s A 9} Descemet ™ol &4& FATh B
e,

B Ade, A 1 gol AHgER, ZhhigiA
¥ol 7} kAsittn Azbs ol 193m3tge] o

Aol E A ¥ AIAEE Alizarin

red S &40 MERATHE I3 compu-
ter assisted digitizer®} image analysis pro-
gram$& o|&3lo ZahysuH el FHHEY F
Axe) U, WA, WolA4, shape factor, &7
PAZHE 5 vuBNFo 2N &YEEE Bt
sk, i ztaber) 7k o 200ume] Bt KB gk
olALE AX HHo| ANAY MEFAY EEH,
A Erokel 7133} ol A v BATH ¢
g AR AehigA R Txe WHL Zho
FA7} gholASE 37 g e AFE BN
Ul ol 29g 9s 3 WHHe| nEx Ralrthe
A& oJulgc) Shape factorst YA IV L&
2 ZbetEA 7E 200me] MR E = A3 F4EA
3 A EAH HolAFE FENY ol HEe
o zbab A 7t gkErE e ¥slE Hided o
Re FHEA N A9 £4& FA gethe 44
glolAel gxets wHEEE Az YoM Ed] 7}
A AR s Z 383 &4E o
o7 # slde A& BAEr, 2322 A
olA TAlmAFFEL ] ZFEHEA 7L 200ume] &7}
g8 de g Ee) 48 F 4 Utz 4
"eh g A3 geRazl 200me]dd wWelx
Zrehys M 2o gelole W3l oA grizie
2 71%de &€ & T YRR od g &
F7F 8% e AE) ojFe g Hol o4
ol A E ol &3l @2 e ZEiAE Al
A LASIKH #o] Zpupzizle] 4288 HAs)

(1117)23



D

3)

4)

6)

10)

— ety 4 37 H A 7 & 19969 —

of e ZAfde AHIAMESYe] FHEHER
Heh A4 o7 8¢ Aoz Algdn,

REFERENCES

Gartry DS, Kerr Muir MG, Marshall J :
Photorefractive keratectomy with an argon
fluoride excimer laser’' a clinical study.
Refract Corneal Surg 7:420-435, 1991.

Sher NA, Barak M, Daya S : Excimer laser
photorefractive keratectomy In high myopia’
a multicenter study. Arch Ophthalmol 110:
935-943, 1992,

Perez-Santonja JJ, Mera J, Moreno E,
Garacia-Hernandez MR, Zato MA : Short
term corneal endothelial changes after PRK.
Refract Corneal Surg 10(suppl) :194-198, 1994.
Marshall J, Trokel S, Rothery S, Krueger RR
: A comparative study of corneal incisions in-
duced by diamond and steel knives and two
ultraviolet radiations from an excimer laser,
Br J Ophthalmol 70:482-501, 1986.

Fantes FE, Hanna KD, Savoldelli, Waring
GO, Pouliquen Y, Thompson KP, Savoldelli
M : Wound healing after excimer laser
keratomileusis (photorefractive keratectomy)
in monkeys, Arch Ophthalmol 108:665-675,
1990.

SunderRaj N, Geiss MJ I, Fantes F : Hea-
ling of excimer laser ablated monkey corneas:
an immunohistochemical evaluation. Arch
Ophthalmol 108:1604-1610, 1990,

Kim K, Lee J, Edelhauser HF : Corneal epi-
thelial permeability after excimer laser photo-
refractive keratectomy. Invest Ophthalmol
Vis Sci(Suppl) 35:2014, 1994.

Dehm EJ, Puliafito CA, Adler CM, Steinert
F : Corneal endothelial injury in rabbits
following excimer laser ablation at 193nm &
248nm. Arch Ophthalmol 104:1364-1368,
1986.

Werblin TP : Lamellar refractive surgery:
where have we been and where are we going?
Refract Corneal Surg 5:167-178, 1989,

Seiler T, Wollensak J : Myopic photorefrac-
tive keratectomy with the excimer laser,

24(1118)

1D

12)

13)

14)

15)

16)

17

18)

19)

20)

21

22)

Ophthalmology 98:1156-1163, 1991,

Hanna KD, Pouliquen Y, Waring GO,
Savoldelli M, Cotter J, Morton K, Menasche
M : Corneal stromal wound healing in rabbits
after 193mm excimer laser surface ablation.
Arch Ophthalmol 107:895-901, 1989.

Waring GO 0, Lynn MJ, Culbertson W :
Three-year results of the Prospective Evalua-
tion of Radial Keratotomy(PERK) study.
Ophthalmology 94:1339-1354, 1987.

Gartry DS, Kerr-Muir MG, Marshall J :
Excimer laser photorefractive keratectomy. 18
month follow-up, Ophthalmology 99:1209-
1215, 1992.

Brancato R, Tavola A, Carones F ! Excimer
laser photorefractive keratectomy for myopia’
results in 1165 eyes. Refract Corneal Surg 9:
95-104, 1993

QOlson LE, Marshall J, Rice NSC, Andrews R
: Effects of ultrasound on the corneal endo-
thelium.l. The Acute Lesion, Br J Ophthal-
mol 62:134-145, 1978.

Mishima S : Clinical investigations on the
corneal endothelium, Am J Ophthalmol 93:1-
9, 1982

Amano S, Shimizu S ! Corneal endothelial
changes after eximer laser photorefractive
keratectomy. ,Am J Ophthalmol 116:692-694,
1993,

Cennamo G, Rosa N, Guida E, Prete AD,
Sebastiani A : Evaluation of corneal thickness
and endothelial cells before and after excimer
laser photorefractive keratectomy. Refract
Corneal Surg 10:137-141, 1994.

Carones F, Brancato R, Venturi E, Morico A
: The corneal endothelium after myopic exci-
mer laser photorefractive keratectomy. Arch
Ophthalmol 112:920~924, 1994,

Marshall J, Trokel S, Rothery S, Schubert H
: An ultrastructural study of corneal incisions
induced by an excimer laser at 193m.
Ophthalmology 92:749-758, 1985.

Koch JW, Lang GK, Naumann GOH : Endo-
thelial reaction to perforating and non-perfo-
rating excimer laser excision in rabbit.
Refract Corneal Surg 7:214-222, 1991.

Zabel R, Tuft S, Marshall J : Excimer laser
photorefractive keratectomy: Endothelial mor-



— 2" 9 : PRKF AR ZEY —

phology following area ablation of the cornea. MW : Acute ultrastructural changes of cornea
Invest Ophthalmol Vis Sci 29:390-402, 1988, after excimer laser ablation. Invest Ophthal-

23) Ozler S8A, Liaw LL, Neev J, Raney D, Berns mol Vis Sci 33:540-546, 1992.

(1119)25



	dff: 


