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Effects of Hole Sizes on Implantable Collamer Lens Deformation
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Abstract: Objective To study the effects of different hole sizes on implantable collamer lens (ICL) deformation
and flow field in anterior chamber. Methods From the perspective of the combination of medicine and
engineering, the fluid-structure coupling numerical simulation method was adopted to study the influence of
different hole sizes of ICL on its deformation and intraocular aqueous humor flow field ( mass flow, velocity,
pressure and temperature). Results In terms of fluid dynamics, the hole sizes for aqueous humor flowing
through the central hole of ICL from large to small was 0. 36, 0. 40, 0. 30, 0.20, 0. 10 mm, respectively, and such
flow showed a nonlinear relationship with hole sizes. The pressure of posterior chamber was slightly higher than
that of anterior chamber, and the pressure difference between anterior and posterior chambers gradually
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decreased with the increase of hole sizes. The temperature distribution in the eye was not sensitive to the effect

of hole sizes. In terms of solid statics, the ICL with the diameter of 0. 36 mm had the smallest deformation, and

its deformation was dominated by the flow of aqueous humor through the central hole. The larger the flow rate,

the smaller the ICL deformation. Conclusions

Through comprehensive analysis of fluid dynamics and solid

statics, this study verified the rationality of the existing 0. 36 mm hole size, and proposed that an ideal hole size

range should be d=0.36 mm. The results are helpful to explore the failure mechanism of ICL, improve the

success rate of clinical surgery, and provide experience for ICL localization in the future.

Key words: implantable collamer lens (ICL) ; aqueous humor; fluid-structure interaction; numerical simulation;

combination of medicine and engineering
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Fig. 2 Velocity field distribution and flow rate of aqueous
humor with different hole sizes (a) Aqueous humor
velocity field, (b) Upper surface of the central hole,
(¢) Average flow velocity of outlet section and flow rate

of aqueous humor
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The Effect of Non-Uniform Distributions of Corneal Elastic Modulus
on Optical Coherence Elastography

JIN Tianzi, TAO Xingming, FANG Lihua
( Key Laboratory of Nondestructive Test ( Ministry of Education) , Nanchang Hangkong University, Nanchang
330063, China))

Abstract: Objective To analyze the effects of excitation source location, detection area length and detection
depth on human corneal optical coherence elastography (OCE). Methods The finite element model of human
eye with non-uniform distributions of corneal elastic modulus was constructed based on actual distributions of
corneal elastic modulus. By simulating the process of shear wave OCE experiment, the finite element simulation
results and theoretical results were compared and analyzed. Results When the excitation source locations were
different, the shear wave velocity errors of the anterior and posterior corneal stroma were different. The shear
wave velocities of the anterior and posterior corneal stroma changed nonlinearly when the detection area lengths
were different. For the model with hyperelastic materials, the shear wave velocity changed obviously when the
detection depths were different. Conclusions Due to the non-uniform distributions of corneal elastic modulus, the
finite element simulation results of shear wave OCE are different at different excitation source locations, different
detection area lengths and different detection depths in the anterior and posterior corneal stroma. In OCE
experiments, the accuracy of OCE results will be affected if biological tissues with non-uniformity are regarded as
homogeneity for measurement.

Key words: elastic modulus; optical coherence elastography (OCE) ; shear wave velocity ; excitation source
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