
Conclusions 

The RetMarkerC software allows changes from color fundus photographs 

to be automatically determined, mapped and color coded versus the 

baseline image. Drusen changes over the 3-year period were evaluated  

showing that drusen activity may be an indicator for conversion. 

Purpose

To automatically compute differences over 

time from color fundus photography 

sequences in AMD patients’ eyes.
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Methods

Color fundus photographs, 30º field-of-view 

centered on the fovea, were taken every 6 

months during 2 year period on a 3-year follow-

up study from 54 eyes of 54 patients. Images 

were converted to gray-scale through principal 

component analysis to capture the highest level 

of contrast from each color channel. Gray-scale 

images were thereafter processed to correct non-

uniform illumination and normalize brightness. 

Vessel centerlines from the retinal vascular tree 

were segmented and used for image co-

registration, based on a proprietary technique, 

RetMarkerC,  to allow comparing any gray-scale 

image to the respective baseline and to compute 

differences. The process repeats for each image 

on the follow-up resulting in a sequence of 

difference images. These differences can be 

added, after a specific coloration, and mapped, 

showing the progression of the detected changes 

over time accordingly to the defined color 

scheme. On the last follow-up year patients 

underwent clinical consultation only.
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Figure 2 – Under development RetmarkerC’s user interface. On the right, drusens are identified 

and their area quantified. On the left a variety of tools are available to facilitate analysis. This 

software is now available from Critical Health at http://www.retmarker.com/

The Table – Summary of automatically identified changes from baseline image and the outcome of patients' 

conversion at the end of the 3 years follow-up period.

Non-Converters Converters

No Changes 25 (71%) 1 (5%)

Minimal Changes 6 (17%) 8 (42%)

Clear Changes 4 (11%) 10 (53%)

Total 35 19

Results

53% (10 out of 19) CNV converter eyes were shown to have clear retinal changes detected by RetMarkerC prior to conversion. On the other hand, 11% (4 out of 35) presented similar 

changes but did not convert until the end of the 3 year follow-period.

This fully-automated procedure allows to determine and to map changes detected over a time sequence of color fundus images. Specifically to these AMD patients’ eyes, this 

allowed to detect and quantify changes in drusen size and confluence indicating turn-over among other retinal changes from the difference images. Developments on software 

analysis for quantification of drusen are now in progress.

Figure 1. A 24 month  follow-up sequence of a CNV eye from a 78 years female patient. Top: Original color fundus 

photograph time sequence (visit 1 to 5, from left to right). Bottom: Accumulated changes projected to the baseline. 

Colors indicate the visit where changes were detected – white for receded changes to baseline appearance. Changes 

detected within the delimited area due to co-registration and pre-processing.


