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Blend zone model for excimer laser refractive surgery
ZHANG Yurrhai , LIAO Wen-he, SHEN Jian-xin

( College of Mechanical & Electrical Engineering, Nanjing U niversity
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Abstract : A blend zone model for excimer laser refractive surgery ispresented. Firstly, a blend functionis
desgned. Then, an expand ablation depth in the blend zone is constructed usng the ablation depth on the
edge of the optical zone. Finally, the mode is developed by multiplying the blend f unction and the expand
ablation depth. The damulation of the model on computer and resultsof clinical practice have been studied.
Sxteen eyes with myopic astigmatism underwent L ASIK usng the blend zone moddl. One day postopera
tively, mean uncorrected visual acuity was 1. 06 = 0. 24 compared to 0. 09 + 0. 04 preoperatively. One
month &ter surgery , mean uncorrected visua acuity was 1.42 +0. 36. All eyes reached uncorrected visua
acuity of 1.0 or better. The computer smulation and especialy LA SIK results show that the mode gradu-
ally smoothesout the connection of the optical zone and untreated zone. The mode has two parameters that
make it very usful in adjusting the diameter of the optical zone and changing the width of the blend zone.
The ablation depth in the optical zone does not increase when the width of the blend zone is changed. The
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model not only can be applied to the correction of refractive errors such as myopia and astigmatism, but also
can be used in wavefront guided laser refractive surgery. Visua acuity ater excimer laser refractive surgery

has been remarkably improved usng this model.
Key words: blend zone; optical zone; mathematical mode ; wavefront aberration; LASIK
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Fg.1 Ablation profile for myopic astigmatism in the
whole ablation zone

Fg.4 Expand ablation profile in the blend zone
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Fig.2 Ablation prdfile in opticd zone )
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Tab.1 Rédractive sates before and ater surgery
(D) (D)
0.09 - 6.75 - 0.62 1.06 1.23 1.25 1.42
0.04 1.83 0.34 0.24 0.27 0.24 0.36
0.02 -9.25 -1.0 0.6 0.8 0.8 1.0
0.15 -3.75 0.0 1.5 1.5 1.5 2.0
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