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BACKGROUND AND HYPOTHESIS

Visual Impairment and Intracranial Pressure (VIIP) syndrome:

« A spectrum of ophthalmic changes including posterior globe flattening, choroidal folds, distension of the optic
nerve sheath, kinking of the optic nerve and potentially permanent degradation of visual function.

+ Slow onset and chronic condition.

+ Similarities to certain ophthalmic findings in patients with raised intracranial pressure.

Figure 1. MRI images
showing tortuous optic
nerve sheath in VIIP
syndrome (left) vs. a
control eye (right).

From: Kramer et al. “Orbital
and intracranial effects of
microgravity: findings at 3-T
MR imaging”, Radiology, 2012.

Hypothesis: (i) biomechanical factors play arole in VIIP, and (ii) connective tissue remodeling
must be accounted for if we wish to understand the pathology of VIIP.

This work addresses 2 knowledge gaps: VIIP1: We do not know the etiological mechanisms and contributing risk factors
for ocular structural and functional changes seen in-flight and postflight, and CV7: How are fluids redistributed in flight?

METHODS AND APPROACH

Modeling/Characterization of Ocular Biomechanics

Fluids Transport Models Linkage/Tissue Remodeling Models
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Top: From Sigal et al., Tech & Health Care, 13:313-329, 2005. Bottom left: Sigal et al., Invest
Ophth Vis Sci, 45:4378-4387, 2004. Bottom right: Courtesy of Dr lan Campbell, Georgia Tech.
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Local Stresses

adaptation and growth, which

in turn leads to changes in tissue microarchitecture and geometry.
P = pressure, Q = flow, f, = external forces.

NEXT STEPS

» Validate our implementation of the Kiel et al. equations for ocular fluid transport; Make measurements of optic nerve sheath physical parameters (see poster by Raykin
et al.); Implement remodeling algorithm in FEBio (www.febio.org) ; Couple compartment model with ocular finite element model.
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