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Abstract
This study investigated the effects of mechanical
factors involved in several corneal refractive surgeries
on the surgical outcomes. Then we proposed possibie
new techniques from the mechanical point of a view
utilizing finite element method. The models studied
are: circumferential keratotomy, combination of excimer
laser photorefractive keratectomy and circumferential
keratotomy for myopia treatment, arcuate keratotomy
for astigmatism treatment. The cormea was asssumed
to be nonlinear elastic and almost incompressible
material as the most soft tissue in the human body.
In the circumferential keratotomy the effect of the
incision location was investigated. The angle and
location of the incision were varied to predict the
surgical outcomes in the arcuate keratotomy. The
finite element analysis results showed that the location
of incision was a critical factor affecting the surgical
outcomes in the circumferential keratotomy. In the
combination of the excimer laser photorefractive
keratectomy and circumferential keratotomy, it was
predicted  that the circumferential can increase or
decrease the refractive power depending on the incision
location or it can be used to adjust the overcorrection
of undercorrection. In the arcuate keratotomy for
astigmatism, the most diopter changes were predicted

when the location and the angle of the incision were

30mm from the apex and 90°, respectively. In the
arcuate Kkeratotomy, the effects of an incision were
studied within the incision area as well as outside the
incision area. Also, the arcuate keratotomy with two
incisions located on the opposite area of the cornea
was also studied.

As a conclusion, the finite element method is a useful
technique in the area of corneal refractive surgeries to

develop new techinques.
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