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= Abstract =

A finite element-based computer simulation of excimer laser susery was
conductd to study some factors on the surgery. In particular,the radius of
curvature at the apex of the comea was examined under various surgical
conditions. Corneal tissue was assumed to be a nearly incompressible linear
elastic, homogeneous, isotropic material under very small deformation The
geometry of the human comea was taken from the experimental data[l]. The
simulation utilized ANSYS(Swanson Analysis System Inc.Rev.4.4A)

In this study, the major factors which affect the outcomes of the excimer
laser surgery were investigated. Firsttwo patterns of surgery with various
surgery thickness(40-70micrometers) were examind. The pattern#l describes the
meridian from the apex to the edge of the surgery area to be straight. And the
corresponding meridian of the pattern #2 can be expressed as a quardratic
function. The results show that the pattern #2 is more realistic and effective.
Then,the effects of other factors were investigated based on the pattern #2.
Other factors are'various diameters of the surgical area (3-8 milimeters), Young’'s
modules(3.5-4.5MPa),and depth of surgery at the apex(40-70micrometers),

Compared with the computer simulation of the radial keratotomy surgery[2],the
excimer laser surgery was proven to be more effective in treating myopia

patients.

In conculusionthe results of the simulation are qualitative agreement with
clinical experience[3] indicating the potential of the finite element model of the
surgery as a guideline to the surgeon before actual surgery.
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RADIUS CHANGE vs. SURGERY DEPTH
(Patlern #2 : Quadratic Meridlan)
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Fig. 1 Geometry and boundary conditions adopted based
on the axis-symmetry
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Fig. 4 The effect of surgical depth for pattern#2

RADIUS CHANGE vs. YOUNG'S MODULUS
(Pattern #2 : Quadratic Meridian)
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Fig. 5 The effect of Young's Modulus
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Fig. 2 Two types of the surface after surgery

RADIUS CHANGE vs. SURGERY DEPTH

(Pattern #1: Stralght Meridian) RADIUS CHANGE vs. SURGERY SIZE

(Pattern #2, Depth = 60 Micrometers)
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Fig. 3 The effect of surgical depth for pattern#l Fig. 6 The effect of various surgical size
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Simulation of RK (Vito et al., 1989)
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Fig. 7 Finite element based computer simulation of
radial keratotomy surgery (adopted by permission)



