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Effects of mechanical properties and structure of optic nerve head on the deformation of lamina

cribrosa
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Abstract: Objective To study the effects of mechanical properties and structure of optic nerve head (ONH) on the deformation
of lamina cribrosa based on an axisymmetric model of eyeball including lamina cribrosa. Methods An axisymmetric finite element
model of eyeball including lamina cribrosa was established based on the geometrical parameters of the ONH of glaucoma patients
and normal controls, and with reference to the results of the literature. The effects of mechanical factors and geometrical parameters
of ONH on the deformation of lamina cribrosa were analyzed. Results Increased intraocular pressure made lamina cribrosa move
backward, and as intraocular pressure was increased, the degree of lamina cribrosa deformation was increased. The Young's modulus
of sclera, lamina cribrosa and dura mater had great effects on the deformation of lamina cribrosa. Moreover, thickness of lamina
cribrosa, cup depth and cup width all affected the deformation of lamina cribrosa. Due to the specific structure and mechanical
properties of glaucoma patients, the lamina cribrosa of glaucoma patients was more sensitive to intraocular pressure and intracranial

pressure. Conclusion The finite element method can be used to study the factors affecting the deformation of lamina cribrosa,

thereby providing some reference for the early diagnosis of glaucoma.
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Fig.1 An axisymmetric finite element model of eyeball
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Fig.2 Measurements of optic nerve head (ONH) parameters based

on optical coherence tomography image
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Tab.1 Sizes of different geometrical models (mm)
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Tab.2 Mechanical properties of soft
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Fig.3 Vertical deformation of lamina cribrosa under different intraocular pressures
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Fig.4 Effects of mechanical properties of ONH tissues on the relative deformation of lamina cribrosa

5.96~7.48 pm, % [E AR 15N HR G A B A PR RE AN T i Al AR T 4R i R T K i RO 7 Al AR T
), i 25 fE Al $2 52 Ju B, BEWIAR SIS S5 R a T 2O RE BEHES Oy - DUBE A, ER A | Aaf I J5E A R A A
Ak i R A PSS 5 A0 190 I | R 28 | A 5 140 A

AT T ARG AR X T A B R B TA A XS B B8 JE B 2 IR 45 7h .- Roberts
Wi, BROLIE A [ &t i Al by [ B BRI IBEA I 27l 3 AR A A BROTAE Y, B 5k B A L v



10 W,

ARFLR B EE R T SR X i A AR T B9 5

- 1321 -

F4 M KFE T EE (mm)

Tab.4 Changes of geometrical parameters of ONH (mm)
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Fig.5 Effects of geometrical parameters of ONH on the relative deformation of lamina cribrosa
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