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To investigate if excimer laser ablation of the corneal stroma affect the
barrier function of the corneal endothelial cells and to establish the depth
of excimer laser ablation that will not impair endothelial barrier function,
excimer laser photorefractive keratectomy(PRK) were performed to obtain
three residual corneal thickness(150, 175, and 200um) in one eye of NZW
rabbits (N=30), and also to ablate -6D and -12D of correction (N=10). The
paired corneas were used as control. Three days after PRK, corneal
endothelial permeability (Pac) was measured according to the method of
Watsky et al(Exp Eye Res 49:751-767, 1989)and compared to control.
Additional corneas (N=20) that underwent excimer laser ablation were
perfused with glutathione-bicarbonate-ringer (GBR) solution for one hour
then fixed in 2.5% glutaraldehyde containing phosphate buffer for EM
study. Corneal endothelial Pac(mean =SD) three days following -6 and -12
diopter of PRK and Pac in corneal with residual thickness of 200um were
3.21+0.76, 3.25+0.55 and 3.28+0.55X10 ‘cm/min which were significantly
different from control(p>0.1). Whereas Pac in corneas with residual
thickness of 175um and 150um were 3.68=+0.82,and 3.95+0.58 x 10 cm/min
which were significantly different from control (p>0.05). EM showed an
intact monolayer of hexagonal endothelial cells, intact intercellular
Junctions, and normal subcellular organelles, but amorphous granular
materials appeared within posterior Descemet’s membrane in all excimer
laser treated corneas suggesting that the endothelial cells were stimulated
to secrete. The results of this study showed that corneal endothelial barrier
function was maintained if ablation level did not go beyond 200um of the
residual thickness(J Korean Ophthalmol Soc 38:1517~1526, 1997).

Key Words: Corneal endothelium, Endothelial barrier function, Excimer
laser PRK, Pac.
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Corneal endothelial permeability (Pac) in rabbit corneas
with the residual corneal thickness of 200um following
excimer laser ablation, endothelial permeability was simi-
lar to control.
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Corneal endothelial permeability in rabbit corneas with
the residual corneal thickness of 175um following excimer
laser ablation, endothelial permeability was significantly
increased compared to control.
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Graph 3, Corneal endothelial permeability in rabbit corneas with
the residual corneal thickness of 150um following excimer
laser ablation, endothelial permeability was significantly
increased compared to control.
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Graph 4, Corneal endothelial permeability in rabbit corneas follow-
ing -6 diopter of photorefractive keratectomy showed no
significant difference from control corneas.
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Graph 5, Corneal endothelial permeability in rabbit corneas follow-
ing -12 diopter of photorefractive keratectomy showed no

significant difference from control corneas.
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Fig, 1, Scanning and transmission electron
micrographs of rabbit corneas(perfused
with GBR) with residual corneal thick-
ness of 200um three days after excimer
laser ablation. SEM(a) shows an intact
monolayer of hexagonal endothelial cells
showing some floppy borders{x 1000).
TEM(b) shows intact intercellular junc-
tions, normal subcellular organelles with
deposition of dark amorphous material in
Descemet’s membrane (x 4640)
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Fig. 2, Scanning and transmission electron
micrographs of rabbit corneas(perfused
with GBR) with residual corneal thick-
ness of 175um three days after excimer
laser ablation. SEM(a) shows an normal
mosaic pattern of endothelial cells(x
1000). TEM(b) shows intact intercellular
junctions, normal subcellular organelles
with dark amorphous material in
Descemet’s membrane adjacent endothe-
lial cell (x 4640)
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Fig. 8, Scanning and transmission electron
micrographs of rabbit corneas(perfused
with GBR) with residual corneal thick-
ness of 150um three days after excimer
laser ablation. SEM(a) shows an intact
monolayer of hexagonal endothelial
cells(x 1000). TEM(b) shows intact inter-
cellular junctions, normal subcellular
organelles with a sheet of dark amor-
phous material in Descemet’s membrane
adjacent endothelial cell (x 4640)
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Fig, 4. Scanning and transmission electron
micrographs of rabbit corneas(perfused
with GBR) three days after -6 D of
excimer laser prk. SEM(a) shows an
intact monolayer of hexagonal endothelial
cells(x 1000). TEM(b) shows intact inter-
cellular junctions, normal subcellular
organelles, but a sheet of dark amor-
phous material in Descemet’s membrane
adjacent endothelial cell (x 4640).
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Fig. 5. Scanning(a, x 1000) and transmission (b,
X 4640) electron micrographs of rabbit
corneas(perfused with GBR) three days
after -12 D of excimer laser PRK. nor-
mal hexagonal cells and intact intercellu-
lar junctions are seen. Dark amorphous
material in Descemet’s membrane are
prominent.
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