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Imaging In

Glaucoma

Disc photography, HRT, OCT,
GDx, RTA

Shawn Cohen, MD



HRT

® Heidelberg Retina Tomograph

® Anterior-Posterior scans

® Reference plane: Future F/U
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HRT Confocal imaging:

focal plane of laser and detector are conjugate

diaphragm
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Confocal section images

Topography image



Progression after disc hemorrhage
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HRT Confirms Disc Progression
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HRT Cluster Analysis Shows
Extent of Reproducible Change of
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HRT

® Strengths
® Stable technology
® Low variability
® Relationship to function and morphology
® Clinically validated and accessible
® Weaknesses
® Cost
® Evolving algorithms?
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OCT: Michelson Interferometer

Sample

Beam /
Splitter

Xier. '::'xumplu _‘__:_J

No Interference

' Detector

~ OCT Signal



Image Formation

. Vitreous
» Z axis samples

tissue with 1024
datapoints over a 2

mm depth

C horond

» X-Y axis takes a
sample of tissue
every 5-60 microns
using up to 512
datapoints




Retinal Histology / OCT
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OCT Status Printouts

Macular Acquire
= | Analysis (6) Brnm
(Bilateral) radial line
scans
RNFL Acquire 3 or
Analysis more
(Bilateral) 1.73mm
radius circle
sCans

ONH Disk || Acquire (6)
Topography || 4mm Disk

Analysis || Topography
(Monocular) line scans




RNFL Analysis

« (Circular scans around
ONH at a radius of
1. 73mm

« Scan begins
temporally

« Three scans are
acquired and data is

averaged




OCT RNFL Thickness Analysis
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OCT RNFL / Visual Field Correlation
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OCT

Strengths Weakness
* RNFL, disc, and macular * Poorertransverse
assessment resolution
* Exquisite axial resolution * More technician
ONH, RNFL, GC and RNFL dependent
complex * Dense media opacity,

* Early defects

: small pupil, PPA
-Very helpful in suspect

* Lack of progression software

screening * Nonormative data: macula,
* No need for contour ONH
drawing * Artifact withsignificant
e Multiple retina peripapillary atrophy

application as well



SLP Basic Principles




How Variable Corneal Compensation (VCC) Works

The pattern in this circle is caused by
anterior segment birefri

» Birefringence around the fovea is _
uniform due to Henle’s layer ’ by

« A non-uniform pattern at the fovea
is due to birefringence of the comea

» Corea axis (dashed line) and
magnitude can then be determined

Uncompensated thickness map

¥

* The variable corneal compensator
cancels the cornea birefringence,
resulting in uniform retardation
around the fovea e F 3

¥ v

Compensated thickness map



KEY POINTS: GDX-VCC

e Strengths
* Excellent tool for early structural loss
* Pts are non-dilated
* Large and varied normative database
* The circle same distance diff disc sizes
* Progression needs ANOVA algorithm and alignment

e Weaknesses

* Birefringenceis also lenticular — concem for long-term changes,
changes after cataract surgery

* Indirect measurement of NFL, not direct as OCT



Nerve Fiber Layer Defect

{c) NJ Rews & HG Lemsj The Rolierdam Eye Haospital




Nerve Fiber Layer Defect
with overlying GDX-VCC Scan
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GDx Serial Analysis
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GDx-VCC

Strengths

* RNFLwell-assessed in Weakness
* BOTH transverse and * Indirect measure of RNFL

axial resolution * Birefringence assumptions
s Early defects * Other ocularstructures

~ Helpful in suspect screening * ?non-homogenous
o Ease ofuse * birefringence of RNFL

s Large and varied * Lack of progression
e database software analysis

* Well-designed printout PPA
and interpretation data

* Earlyserial analysis
software



Retinal Thickness Analysis

Principle:

® A narrow laser beam illuminates the retina,similar to slit
lamp biomicroscopy.

® |ts intersections with the retina are viewed at an angle




® The laser beam is scanned across the fundus and 10
optical cross sections are obtained in 200 msec

® g locations are scanned in a 6 X 6 mm area at the posterior
pole centered on the fovea in a total time of 1 minute per

eye
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Normal Retinal Thickness Map

® Doughnut shaped thickening seen in the parafoveal
region
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RTA

Strengths Weakness

* Bothtransverse AND * Axial resolution poorer
some axial resolution compared to OCT, GDx

e Similarto HRT disc * No exceptional ability
assessment and * Leastdeveloped of
regression analysis imaging devices

* Macular assessment in * Questionable validity at
glaucoma this time, especially in

early glaucoma
* Noindependent,
customized database



When should imaging be done?

® |Imaging can be performed for any patient in which:
® glaucomais suspected or present,
® when the number of risk factors is elevated,

® and baseline measurements of the retinal nerve fibre layer

and optic nerve head status are needed for documentation
and later follow-up.



Value of Imaging as a Screening Device

® The value of imaging devices in screening for
glaucomatous damage is not yet well established.

® Factors one needs to consider when using imaging for
screening purposes:
® Portability
® Ability to perform in an undilated patient
® Cost-effectiveness
® Overall validity

® These tests should be repeated according to usual
routine visits



The Normal Optic Nerve Head




Patterns of Glaucomatous
Damage




Draw the Nerve Diagrams




Comparison

Table 2. Comparison of Imaging Techniques to Detect
Glaucomatous Optic Nerve Damage

Diagnostic ROC
Scnsitivity  Specificity  Precision  Arca
(%) (%) (%) (%)

Disc photos 18 83 51 59
HRT 82 87 55 91
MNFA Il (GDx software) 79 6Y 14 18
OCT 9 79 79 85

ROC = receiver operator characteristic; HRT = Heidelberg Retina To-
mograph; NFA = nerve fiber analyzer with integrated GDx software;
OCT = optical coherence tomography.

Source: Nakla M, Nduaguba C, Rozier M, et al. Comparison of imaging

techniques to detect glaucomatous optic nerve damage. Invest Ophthal-
mol Vis Sci 1999; 40 (Suppl):397.




Be
Optimistic!
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