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Numerical Simulation for the Safe Retention Value of Residual
Stromal Bed Thickness in Laser-Assisted irn situ Keratomileusis

DONG Zhichao', GAO Zhipeng®, WU Xiaogang®>, CHEN Yu', JIANG Wentao'
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Abstract: Objective To study the effects of different residual stromal bed thickness ( RSBT) in laser-assisted
in situ keratomileusis (LASIK) surgery on geometric deformation and stress changes of the cornea under different
intraocular pressures (IOP), and evaluate safety of the three retention values (250, 280, 300 um). Methods The
models of normal cornea and corneas with different RSBT after surgery were established by the finite element
software ABAQUS. Appropriate loading and boundary conditions were set and then the corresponding displacement
and stress were calculated. Results The apical displacement of the postoperative cornea (RSBT =250 um) under
IOP=2.66 kPa was basically the same as that of the normal cornea ( RSBT =550 um) under IOP = 5. 32 kPa.
RSBT =280 um was in the low risk area of keratoconus, while RSBT =250 um was in the high-risk area. At a value
between 280 um and 300 um of RSBT, the stress distribution was nearly consistent with that of the normal cornea.
With RSBT =300 um, the stromal layer of the cornea lost 40% of the strongest strength against tissue tension.
Conclusions RSBT =250 um is the minimum retention value for LASIK surgery. RSBT =250 um is the high risk
value. With RSBT =330-340 um, LASIK surgery is safe enough for most patients.
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Fig.1 Stress distributions of normal cornea under IOP=2. 66 kPa
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Fig.3 Effects of RSBT and IOP on mean radius of curvature of the central region ( diameter =3 mm) of corneal

surface (a) Posterior corneal surface, (b) Anterior corneal surface
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corneal surface with RSBT under IOP=2. 66 kPa
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