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Introduction

Spectral-Domain (SD) OCT technology, with its superior data density and speed,
has the ability to better differentiate between the various components and sub -
types of age-related macular degeneration (AMD), however to date there has been
only limited development in the clinical relevance of the vast amounts of three -
dimensional data acquired with this technology. 124 In most commercial systems,
the software has only a restricted ability to explore the characteristics of
reconstructed en face(C-scan) images to allow for segmentation of the various
retinal layers.

The software algorithms of the RTVue SD -OCT (Optovue, Inc., Fremont, CA) have
advanced 3-D data analysis capabilities which not only create reconstructed C -
scan (en face) images, but subsequently collapse and summate an arbitrary
number of these images Iin the antero -posterior axis at any given horizontal plane
with respect to the RPE layer. This allows for improved isolation and

identification of distinct retinal tissue planes.

Purpose

To evaluate the choroidal circulation using a novel, computer -assisted choroidal
Image analysis algorithm applied to SD - OCT images in patients treated with
combination verteporfin and ranibizumab therapy

Methods

A retrospective review of SD -OCT results obtained between November 2006 and
November 2008 was performed for nine eyes from eight patients with occult
and/or classic subfoveal choroidal neovascularization secondary to age -related
macular degeneration (AMD), and Snellen visual acuity of at least 20/200. These
eyes received at least one verteporfin treatment (standard fluence) and at least
four monthly intravitreal ranibizumab injections. Ranibizumab preceded
verteporfin treatment by approximately 1 -2 weeks.

En face(C-scan) OCT images, collapsed and summated Iin the antero -posterior axis,
were acquired for all patients over approximately monthly intervals throughout

their treatment regimen. These images were standardized and analyzed using
Pixcavator 3.1 (Intelligent Perception Co., Huntington, WV), an image analysis
program which first captures the contours of the choroidal vascular pattern,
differentiating the same from background scatter phenomenon, and then

guantifies this pattern in proportion to the entire scanned area, producing an

Excel (Microsoft Corp., Sacramento, CA) spreadsheet with locations and
measurements of these vascular structures.

Image Analysis Algorithms

4Amm x 4mm En face images were summated in the antero -posterior axis (i.e.,

voxel summation) with a thickness of 40 microns; this was displaced 80 microns
below the level of the RPE. Images with notable image artifact (consistent with

motion artifact during image acquisition) were excluded.

Jsing Pixcavator, the en face choroidal images were subsequently enhanced for
orightness and contrast using in a standardized fashion to effect maximum vessel
orominence ; these images were Iin turn posturized (i.e., to utiize a small number
of colors, In this caseblack and white, to display a picture image).

Image analysis was then applied to differentiate the dark areas (i.e., choroidal
vasculature) from light ones (i.e., Interstitial spaces, etc.), and total areas (in
pixels) subsequently calculated. The difference between choroidal vessels and
Interstitial spaces was then expressed as a proportion of the entire 4mm x 4mm
field (in pixels) ; the resulting choroidal vessel percentage was obtained for each
SD-OCTand graphed with respect to the treatment timeline .
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Results

Graphic analysis of chronologically sequential images using Microsoft Excel shows a

trend toward decreased choroidal vascular prominence, consistent wi

th

iIncreasingly impaired choroidal perfusion, in 7 of 9 (78%) eyes undergoing
combination therapy over time; this observation has been validated in other
studies.® When comparison is made to visual acuity upon initiation of treatment,
two eyes (22%) had an increase of more than one line, two eyes (22%) had a

decrease of more than one line, and five eyes (56%) remained within
their pre -treatment acuities. One of the eyes with decreased acuity ©
demonstrate a clear trend toward decreased choroidal prominence.
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had extremely limited data, which could adversely affect reliability of t

ne trend line.
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Conclusions

This study establishes the feasibility of a new, automated technique for the evaluation of
spectral -domain OCT data utilizing image meta -analysis to demonstrate a decreasing
choroidal circulatory pattern in patients who are being treated with combination

therapy for exudative AMD. This downward trend is not seen in corresponding visual
acuities.

This novel technique is furthermore being applied to patients with other macular
diseases, including non -neovascular AMD, central serous retinopathy and diabetic
retinopathy, in addition to patients undergoing ranibizumab monotherapy.
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