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Corneal cell reactions to laser ablation
LAN Zhilin, WANG Kangsun

(Shanghai Ruijing Hospital Ophthalmology Department, Shanghai 200025)

Abstract Different wavelength lasers (308 nm, 193 nm and 2. 94 um) were used to
il_;rat_:liate' cornéa; Morphological changes of epithelial and endothelial cells were observed by
quantitative image analysis. It was found that epithelial cells of cornea irradiated by 308 nm
excimer laser have apparent changes in nuclear area and morphology. The epithelial cells
regenerated after 193 nm laser irradiation have no obvious change. After 2. 94 um laser
irradiation, no change in nuclear morphology and area was observed. But it was harmful to
endothelial cells, if energy density or ablating depth was excessive.
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FERBEYLS 9 =4, 17 B8 A RE 157, 4 911 3% 308 nm %ES> T OB 2. 94 um BOEEUE SOR KRS
B,

308 nm ¥E4FFEOCHEERF A 223~235 mI/em?, fKFE 4 20 ns, MR A 0. 13 X
0.33 em?, BESFBK #h K H O 40 4~

2.94 um Er : YAG BOCAIAER % B % 600~1000 mJ/cm?, k8 & 200 us, FEMEFA 0. 1
X 0.2 em?, RSt RK i I BH 40 4~

Ao RFHEBEELE.6.12.24 0 R 1 . BRTFRARELZHESIRRGE, H5H
FEITRELE.FIRABEFHABRRF. ST KER. ZBAKERSFREESHEE 10
min, ffj HE(Hematoxy in-Eosin) /73468, R/EH R @S BN E T MALBESHER
SRS HTHEREEL (V/O) RAREESHERCHAHEVERERSTNE. FEB
B ZES R AR T EERRE, BRRNEEMTARZYESEL.

B A% 14 B, HP 1 REAERXE, 5 13 RS A -4, B FHE
ZETH R T 51 BR MR B A7 L B e k3R, B4 B A 193 nm BOEAT 2. 94 um WL EHER R AR+
S ER AL

193 nm #E4r FEOCARE B B BF 4 583~667 mI/em?, KT 30 ns, SEPEE 24 0. 3 0. 4
em?, BRSH fik i IR A 360 A,

2.94 um Er : YAG ¥{IcHIEE B % B0 1250~ 1960 mJ/em?, Bk 58 5 150 us, YE BT M R N
0. 45X 0. 4 cm?, B8 &t bk rb ik ¥ 24 60 88 120 4,
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Fig. 1 The smear of corneal epithelial cell after 2. 94 um Fig. 2 The smear of corneal epithelial cell after 308 nm

Er : YAG laser irradiation. The nuclear excimer laser irradiation. The swellen nuclei
morphology and area are normal diaplays various shape, like horseshoe and
rectangle

RSB BOIRKEIER Kt FL R EGER AR RINE R EERGE 1~4), 308 nm #ELHT
W45 2. 94 um Er ¢+ YAG OGRS 09 MK B0 22 8 B AR (F 3,40,

Table 1 The changes of nuclear ratio of the Table 2 The changes of nuclear ratio of the

epithelial cells after 2.94 pm laser epithelial cells after 308 nm laser
irradiation irradiation
Time N/C, P (t-test) Time N/C P (t-test)

non-irradiated 0. 1196+0. 0185 non-irradiated 0. 1196+4-0. 0185
<15 0.1240+0.0275 P> 0.05 <15 0.13650+0. 0238 P> 0.05
6 h - 0.1483+0.0258 P <<0.01 6 h 0.169640.0404 P < 0.01
12'h 0.1368+0.0270 P <0.05 12 h 0.179940. 0383 P << 0.01
24 h : 0.12314+0.0276 P> 0.05 24 h 0.1526+0.0286 P > 0.01
18 0.1177+0.0246 P> 0.05 18 0.132440.0273 P <0.05

Table 3 The changes of nuclear shape figure of Table 4 The changes of nuclear shape figure of

the epithelial cells after 2. 94 um laser the epithelial cells after '308 nm laser
irradiation irradiation
Time N/C P (t-test) Time N/C P (t-test)

non-irradiated 1. 3050£0. 1192 ; non-irradiated 1. 3050+0. 1192
<15 1. 3103+0.1684 P> 0.05 <15 1.6698+0. 3859 P <<0.01
6 h 1.4177+0. 2182 P <T0.05 6 h 1.5577+0.3692 P << 0.01
12 h 1. 3465+0. 1370 P> 0.05 12 h 1.7386£0. 4819 P <C 0.01
24 h 1. 3051+0. 08836 P > 0.05 24 h 1.5022+0.1980. P << 0.01
1/ 1.2996£0.1284 P> 0.05 1 /8 1.3890+0. 1812 P < 0.05

P ESSRARE, 308 nm HENFRHOEX AR R AR RGEK, HKE R, T 2. 94 um
Er : YAG J06 % 46 i 7C i B2

STH AR THRERERERS TS REN, 193 nm B4 FROLA 2. 94 um Er ¢
YAG BOEXT 4 J5 1 A iR L B2 40 g ¥4 7 B B %0 (/& 5,6,3% 5~8).
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Fig. 3 Contrast of the ratio of nuclei to cell after 308 nm Fig. 4 Contrast of nuclear shape figure after 308 nm

and 2. 94 ym laser irradiation and 2. 94 um laser irradiation
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B2 . £ 2.94 um Er : YAG ¥ R A 8 B (1960 mJ/em?) KU 60 Ak b IR AE B
% BE (1250 mJ/em?) B 5 120 ANk b A9 P9 B2 40k, 22 R /S 3 D A A 4 D H B9 T B LK
M 7 @) iz, SER AL (F<0.00) FREER. i Er + YAG BOLAKAE 7 & 5 R
60 4™k sk Al 193 nm HE S WOt BT IE i P 52 40 M AR U TR P AR, SR 7 (b) LI 8 BT

SIER4MAEE, P> 0.05 (9.
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Fig. 5 The print of regenerated corneal epithelial cell Fig. 6 The print of regenerated corneal epithelial cell

after 2. 94 um laser ablation. The nuclear after 193 nm laser ablation. The nuclear

morphology is normal morphology is normal
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Fig. 7 (a) 4-month-endothelial cell after 60 pulses ablation by Er : YAG laser in high energy density
(b) 3-month-endothelial cell after 60 pulses ablation by Er ¢ YAG laser in lower energy density
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Fig. 8 3-month-endothelial cell after 193 nm Fig. 9 Area change of corneal endothelial
laser ablation cell after laser ablation

Table 5 The changes of nuclear ratio of the Table 6 The changes of nuclear ratio of the

epithelial cells after 2.94 pm laser epithelial cells after 139 nm laser
ablation ablation
Time N/C P (t-test) Time N/C P (t-test)
non-irradiated 0. 18694-0. 0578 non-irradiated 0. 1869+40. 0578
3d 0.1727+0.0525 P> 0.05 3d 0.2009+0.0607 P> 0.05
1 0.1646+0.0562 P> 0.05 15 0.1881+0.0772 P> 0.05
1 H 0.19434-0.0751 P > 0.05 1 B 0.1608+0.0782 P > 0.05

Table 7 The changes of nuclear shape figure of ~ Table 8 The changes of nuclear shape figure of

the epithelial cells after 2. 94 um laser the epithelial cells after 193 nm laser
ablation ; ablation
Time N/C P (t-test) Time N/C P (t-test) -
non-irradiated 0. 8416+ 0. 0859 non-irradiated (. 841740. 0859
3d 0.8146+40.0861 P> 0.05 3d 0.8323+0.0981 P> 0.05
14 0.8368+4+0.0962 P> 0.05 1 & 0.7906+0.0934 P> 0.05
1 H 0. 80284-0.0755 P > 0.05 1 H 0.8549+0.0614 P> 0.05

ETHEARHESIERIE 0. 7~0.8 WEN . kI 5EMz LY E 1.3~ 1.4 FEEA.
SIEHMEIT R, P>0.05, T EELR, ;
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WARSF (EBZ DNA 4+-F) BrRIc™, 7] i DNA 2+ T S 7RIk 2 R R, OB 2 TR M
L™, 2.94 um PLSMHOEN H AR T WA 4 FRIE BRASERES FEWB B
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DNA 7 12 h FFiG B0 4 (50K, 35— 77 T 2 5 48 S 5T i 40 I, SL 40 M 8 i vh i 45 i 2 3
7 (7 A 40 S A RELDST 55 4 MR AR R e 5 BRI N/C 5 SF 7€ 12 h B ¥A 3R
i, b/ A BS HAR L IEH

T 2. 94 um SPLLIMEOE KK TR, AL B AR HEORE o B e R b B2 4 B AR Vo AT
GBS, A 424 28,6 h BHAEI B, 24 h WIBE R, HSERHA EERGEETE—2.
4.3 MOEERSTHEX BB K AR R '

A B e, i Er + YAG 0 B it B L 7 (1960 mJ/em?, JR S 60 AMFk ), SHIHI i 4
(1250 mJ/em? B8 & 120 4~ Bk ) (BR B AT 3K 50~ 64 % f9 £ IR BED0) , 9 Wl 5 A PR Bz 24 L 43
& EP KRS 3~4 4 FARERM A, BH 1250 mI/em? G 60 Akt , B LTH| 5 9 8
S , T P R 40 B TC B 5B 0 . R T K 7 W R FE 4 W 8 A PE A IR BE B 10425
EHHEARREERE.
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Fig. 10 After 3 days by laser ablation, endothelial
cells have temporary edema and decrease of

microvilli
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