
 

Accepted Manuscript

Predicting retinal tissue oxygenation using an image-based
theoretical model

Brendan C. Fry , Ehren Brant Coburn , Spencer Whiteman ,
Alon Harris , Brent Siesky , Julia Arciero

PII: S0025-5564(17)30683-1
DOI: https://doi.org/10.1016/j.mbs.2018.08.005
Reference: MBS 8109

To appear in: Mathematical Biosciences

Received date: 21 December 2017
Revised date: 3 August 2018
Accepted date: 9 August 2018

Please cite this article as: Brendan C. Fry , Ehren Brant Coburn , Spencer Whiteman , Alon Harris ,
Brent Siesky , Julia Arciero , Predicting retinal tissue oxygenation using an image-based theoretical
model, Mathematical Biosciences (2018), doi: https://doi.org/10.1016/j.mbs.2018.08.005

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.mbs.2018.08.005
https://doi.org/10.1016/j.mbs.2018.08.005


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

1 
 

Highlights 

 

 Retinal blood and tissue oxygenation is modeled in a heterogeneous vascular 
network. 

 The model uses a numerical method based on Green's functions. 

 Simulations also predict blood ow rates and pressures in each microvessel. 

 As O2 demand increases, mean PO2 decreases and standard deviation of PO2 

increases. 

 At high O2 demand, mean PO2 is a poor oxygenation indicator in heterogeneous 
net-works. 
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