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Effects of Corneal Viscoelasticity on Air-Puff Test

LIN Luchao, TAO Xingming, SONG Yinyu, DU Ruirui, HU Jialin, FANG Lihua
( Key Laboratory of Nondestructive Test, Ministry of Education, Nanchang Hangkong University, Nanchang
330063, China)

Abstract: Objective To explore the role of corneal viscoelasticity on air-puff test under different conditions.
Methods Based on the patient’ s corneal topographic data, the patient-specific model of the whole human eye
was constructed, and the air-puff model was loaded. The differences in air-puff test results of linear elastic and
viscoelastic corneal materials under different conditions were analyzed. Results When the corneal stiffness,
intraocular pressure and scleral stiffness were all the same, the maximum corneal apical displacement of linear
elastic material was 0.01-0.03 mm smaller than that of viscoelastic materials. With the intraocular pressure
increasing from 12 mmHg to 24 mmHg (1 mmHg=0. 133 kPa), the decreasing rate of the maximum corneal
apical displacement of linear elastic materials was only 0.9 um/mmHg slower than that of viscoelastic material.
With the corneal stiffness increasing from 0. 827 MPa to 2. 790 MPa, the decreasing rate of the maximum corneal
apical displacement of linear elastic materials was only 8 um/MPa slower than that of viscoelastic materials. With
the scleral stiffness increasing from 1.24 MPa to 9. 92 MPa, the decreasing rate of the maximum corneal apical
displacement of linear elastic material was only 1.1 um/MPa slower than that of viscoelastic materials.
Conclusions The corneal apical displacement in air-puff test was mainly driven by elasticity of the corneal
tissues, but the role of corneal viscoelasticity in air-puff test was not obvious. The effect of corneal viscoelasticity
can be ignored when air-puff method is used to evaluate the corneal biomechanical response.
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Fig.1 Patient-specific geometric model of the whole human eye
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Fig. 2 Fitting of stress relaxation function
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