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The intent of this book is to provide a methodology for the analysis of retinal neovascularization. This pathological 
condition develops as a consequence of inadequate blood flow to the eye so that the oxygen available to the retina 
is insufficient.

If the retinal blood supply declines, possibly with age or from a visual (ocular) disease, the eye typically responds with 
the growth of additional capillaries (neovascularization, also termed angiogenesis). The additional blood vessels can 
develop in the retina and can interfere with the phototransduction (conversion of light to electrical signals), leading to 
impaired vision, for example from age-related macular degeneration (AMD), and possibly to blindness.

The series of events leading to neovascularization is modeled with a system of 1D partial differential equations 
(PDEs). The spatial independent variable x is the distance along the retina. The PDEs are dynamic and include 
changes in the PDE dependent variables with time t.

The PDEs with independent variables (x, t) are integrated (solved) numerically by the method of lines (MOL), 
a procedure for converting PDEs to approximating ordinary differential equations (ODEs), which in turn can be 
integrated numerically with a library initial-value ODE integrator.

The coding (programming) of the PDEs is discussed in terms of documented R routines that are explained in 
detail. They are available for download so that the reader/analyst/researcher can use them to confirm the solutions 
presented in the book, then extend the routines to include additional details and effects that might be of interest. For 
example, the book concludes with an analysis of anti-VEGF therapy implemented with a term included in the VEGF 
PDE that decreases the VEGF concentration.

The suggested uses of the model illustrate an important feature of computer-based modeling, namely numerical 
experimentation. The reported set of routines can be used to initiate experimentation on modest computers using R, 
a quality open-source scientific computing system that is readily available on the Internet.
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