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Abstract :  The postoperative hyperopic shift of the excimer laser phototherapeutic
keratectomy (PTK) for treatment of corneal superficial opacitis in the major complication
of this technique. To investigate the causes of this hyperopic shift, we ablated the PMMA
plates, hard contact lenses and the corneas of white rabbits by excimer laser which was set
to perform a therapeutic ablation.

The hyperopic shift when the PMMA plates were ablated with a depth 50 xm was about
1 diopter, and the greater the numbers of pulses during ablation, the greater the tendency
toward hyperopia. Regression analysis shows that the steeper the basecurve of the hard
contact lenses, the greater the tendency toward hyperopia. The hyperopic shift in ablated
rabbit corneas was about 3 diopters after 2 weeks, and it was continued to 3 months. There
was a tendency that the greater the numbers of pulses during ablation and the steeper the
curvature of the cornea, the greater hyperopic shift.

The causes of this hyperopic shift of the PTK were considerd to be the following : 1) the
differential distribution of the energy density of the laser beam ; 2) the ablation rates
between central and peripheral cornea are different ; 3) re-epithelizations in the peripheral
area were thicker than those in the central area.
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Fig. 1. the refractive changes of the PMMA plates
after excimer laser PTK ablation.
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Fig. 2. The correlation between basecurve of the
PMMA hard contact lenses and the
changes of the lens power after excimer
laser PTK ablation.
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Fig. 4. The changes of the radius of curvature of

the rabbit corneas after excimer laser
PTK.
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Fig. 5. The relationship of the ablation depths and
hyperpic sift of the rabbit corneas.
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Fig. 6. The correlation between the radius of cur-
vature of the rabbit cornea before ablation
and the keratometric changes 2 weeks
after ablation in the cases of PTK with a
depth of 100 ym.
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Fig. 7. Epithelium of the rabbit cornea 2 months after PTK with a

depth of 200 gm. (Masson’s trichrome stain X 200)
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