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OCT in Glaucoma

O

e Imaging, in particular Optical Coherence
Tomography (OCT), is a useful tool for the
assessment of glaucoma

e Structure — function correlates
e Diagnosis of glaucoma and its progression
» Identify areas of abnormality
e Reassurance or confirmation of glaucoma
in Suspects

e What advances are underway in OCT?

Reproducibility N

» SD-OCT showed statistically i i
significantly better RNFL LR
thickness measurement S bl b
reproducibility than TD-OCT o e b e

® Re-sampling circle location
variation on the SD-OCT was
relatively small from scan to scan

& No statistically significant
difference was detected between

ey et o ven e arew eyt B

Center Each Time and Center
Once methods

Kim JS, Ishikawa H, Sung KR, Xu JA, Wollstein G, Bilonick

RA, Gabriele ML, Kagemann L, Duker JS, Fujimoto JG,

Schuman JS. Retinal Nerve Fiber Layer Thickness

Measurement Reproducibility Improved with Spectral

Domain Optical Coberence Tomography. Br J Ophthalmal. oy (251 SEEASR I & . : :
Published Online First: 7 May 2000. doi:10.1136/bjo. 1 1 g = = = * o o
2009157875 y § -




Reproducibility of RTVue Retinal Nerve Fiber Layer
Thickness and Optic Disc Measurements and
Agreement with Stratus Optical Coherence
Tomography Measurements
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LINDA M, ZANGWILL, AND ROBERT N, WEHINRES

(Am ] Opb thademod 2009:147:1067-1074.)
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Diagnostic Ability of Fourier-Domain vs
Time-Domain Optical Coherence Tomography for
Glaucoma Detection

MITRA SEHI, DILRAJ S. GREWAL, CLINTON W. SHEETS, AND DAVID S. GREENFIELD

Am ] Ophthalmol 2009;xx
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FIGURE 2, Gragh showing the arca wader the receiver oper-
stor characteristic curves (AUROCS) foe the best puramcter
obtained wing TIMOCT (inferior ENFL thickaow: AUROC =
0.9%) aad FDLOCT (inferior RNFL thickaess; AUROC =
094 P = 4%,




Comparison of Retinal Nerve Fiber Layer
Thickness Measured by Cirrus HD and

Stratus Optical Coherence Tomography
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Conclusions: There were significant differences in ANFL thickness and normative classification as deter
mined by Stratus OCT and Crrus HD-OCT despite an excellent comelation of RNFL thickness measurement
Overall sensitivity and specificity were higher with Cirrus OCT. These findings are partioularty relevant when an
indvidual undergoes longitudinal folow-up with dfferent OCTs.

Assessment of Artifacts and Reproducibility
across Spectral- and Time-Domain Optical
Coherence Tomography Devices
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Stratus (software version 4.0; Carl Zeiss Meditec, Inc., Dublin, CA)
Cirrus (software version 3.0; Carl Zeiss Meditec, Inc., Dublin, CA)
Topeon 3D (software version 2.12; Topcon, Inc., Paramus, NJ)
RTVue (software version 3.5; Optovue, Inc., Fremont, CA)

Out of all OCT devices analyzed cirrus MD-OCT scans exhibited the lowest occurrence of any
artifacts (68 .5%), IFT (40.7%), and chrically significant IFT (11.1%), whereas Stratus OCT scans exhibited the
highest oocourrence of clinically significant IFT. Further work on improving segmentation algorithm to decrease

artifacts s wamanted.

Conclusions:




Clinical Application of SD-OCT in Glaucoma

O

Structure before function?
© OHTS data show conversion by 55% by ONH first, 35% by VF
first, 10% by both simultaneously
But...OHTS used ONH photos
HRT ancillary study showed positive predictive value of CSLO
ONH examination at baseline
Similar findings with SLP and OCT on different datasets

mmuummmmm et al. The Ocular Hyperteosion Trescment Stady: baseline facoors that peedict the onset of primary open-angle
plaocoms. Asch Opiithalmel 2002; 19¢:714 ~720.
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paucomatons viszal fied kow. Am J Opkthalmal 2004;138-592-404

Lalesary , Medeiron F A, Weizesh RN, ot al. Basclize Optical Coberence Tomograpity Predicts the Developerent of Clascoeratons Change in
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Clinical Application of SD-OCT in Glaucoma
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Structure before function?
ORNFL thickness “tipping point”




Characteristics of the study participants

Healthy Glacoma P
n=64 n=34
F™ v KLU 0.03'
Age (yrs) 483z 162 462110 <0.001°
YF MD (dB) A58 130 -356x472 <0.001°
VF PSD (¢8) 1792129 467 £ 403 <0.0017
OCT mean RNFL (um)  90.1 £9.1 7562 146 <0.0012

VF: visual field, MD: mean deviation, PSD: pattern standarc deviation,

RNEL: retinal nerve Fber layer ' Chi Sguare,? Wilcoxon, * t-test

The Tipping Point |

BT e !
p Ty Angs A .
v“hmr"vﬂ—‘
XW =
' | Ao ’

' /s

RNFL Tipping Point 5% Normative Value| % Loss

(um} {km) (wm)
Mean 771224 72.4-818 90 14.4
Termnporal 46.1+ 058 44131-480 61 2413

Cl: confidence

Superior 961442 87.8-1045 113 14.9 interval
Nasal 605477 453-75.6 69 12.4
Infericr 98560 86.7 - 110.3 117 15.8 Wollstein, et al. ARVO 200

OCT in Glaucoma

O

Three-dimensional OCT imaging

© More reproducible measurements

o Exact correspondence with the fundus image
© Promise of greater sensitivity to abnormality and change over

time

OCT statistical software for the measurement of
glaucoma progression is still in the development and

testing stage




P o Clinical Utility of
PSD 20308 P<5X P50 235 P oo OCT

& Structure and Function

* Good structural and functional
correlation in normal and

glaucomatous eyes evaluated
with OCT

» Significant difference in RNFL
thickness between healthy and
glaucomatous eyes

Differences between the
patient and the healthy
population are highlighted on
clinical OCT assessment as
deviation from the normative
database

OCT in Glaucoma

O

® OCT assessment of the K status of the
patient is particularly helpful in glaucoma
suspects
» Suspicious appearing ONH
» Family history of glaucoma
» Normal visual fields
» IOP in the normal or even borderline range

® Thinner OCT RNFL measurements are an
independent predictor of the glaucomatous
change.

Lalezary , Medeiros F A, Weinreb RN, et al. Baseline Optical Coherence Tomography Predicts the
Development of Glaucomatous Change in Glancoma Suspects. Am J Ophthalmol 2006; 142:576-582




Glaucoma Suspect:
40 YO AA Man(I)OP 23, CCT 555

disc area = 3.95 mm?

Consider disc size

OCT in Glaucoma

VF
® Retinal nerve fiber layer thickness may be Progression
followed for change over time to track glaucoma  Analysis
progression, but validated, robust software for ~
this purpose is not commercially available.
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Case 6

63 year old woman with PMH:

© Normal Tension Glaucoma OS s/p SLT (OS, 2006)

© s/p conductive keratoplasty (OU, 2004)

© NS cataracts OU — NVS

© Rosacea with dry eye

Allergies: PCN

Ocular Rx: Restasis

Systemic Rx: ASA, Vitamins C, D, FA, B12

FHx: Non-contributory; SHx: Non-smoker, No EtOH

Best Corrected VA: 20/25-1 (OD), 20/25-2 (OS); plano
Pachymetry: 544(0D), 538(0S); Tonometry: 13(0OD), 12(0S)
External Exam: Normal (OU)

Slit Lamp Exam:

© OD:1+NS

© O8S: CK scars on comea, 1+ NS, 1+ Anterior cortical changes

Fundus:

© OD: Nl disc, C/D = 0.5x.0.4; macula, vessels, and periphery nl

© O8S: Disc with IT RNFL wedge defect , C/D = 0.8x0.7; macula, vessels, and periphery nl

9/21/00  12/5/06  12/4/07

»

9/21/00 | /10/06 ~ 12/5/06  12/4f07  OS




RED FREE PHOTOGRAPHS

Case 6 — Humphrey Visual Fields GPA: OD

O

No Progression




Case 6 — Humphrey Visual Fields GPA: OS

O

No Progression




Case 6 — HRT with TCA: OD

O
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HRT with TCA: OS

Case 6
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Case 6 — Stratus OCT GPA: OD
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Thickness (W)

Rate of change. -3.993 +/- 11.717 p/yea”
Statistically not signilicant P > 5%

Case 6 — Stratus OCT GPA: OS
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Clinical Application of SD-OCT in Glaucoma

O

Where to look?
© 3D OCT presents new opportunities and challenges

© Can now evaluate the tissue layer of interest in the
macula on a single visit or over time

o Peripapillary RNFL in 3D ONH cube may provide
valuable new diagnostic information for a single visit or

for detecting change

RNFL thickness may not be “outside normal limits” all
the way to the circumpapillary scan region




Focal RNFL Defect

Full Retira Thichness Mag




RTVue Progression Analysis OD
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RTVue Progression Analysis OS
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The Future of OCT - Where Are We Going?

O

What to do with all those visits?

O HRT has long made use of old data

© OCT has gone through three iterations (to date) of
incompatible data sets

It is possible to create “backward compatibility” so that time-
domain OCT data can be used in conjunction with spectral
domain OCT scans




Reproducibility of RTVue Retinal Nerve Fiber Layer
Thickness and Optic Disc Measurements and
Agreement with Stratus Optical Coherence
Tomography Measurements

ALBERTO O, CONZALEZ-CARCIA, CIANMARCO VIZZER], CHRISTOPHER BOWD, FELIPE A. MEDEIROS,
LINDA M, ZANGWILL, AND ROBERT N, WEHINRES

(Am ] Opb thademod 2009:147:1067-1074.)
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Retinal Nerve Fiber Layer Imaging
with Spectral-Domain Optical
Coherence Tomography

A Varabihity and Diagmostic Performance Sty
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Conclusions: Although the diagnostic performance and the strength of the structure-function associa-
tion were comparable between Crrus HD-OCT and Stratus OCT RNFL measurements, Cirrus HD-OCT
demonstrated lower measurement variabiity compared with Stratus OCT with significant differences at 1, J,
4, and 8 10 11 o'clock. The poor agreement was liely related 10 the different nherent characternstics of the
2 OCT systems




Comparison of Retinal Nerve Fiber Layer
Measurements Using Time Domain and
Spectral Domain Optical Coherent
Tomography

Ophthalmaology 2000,1168:1271-1277

J. Kngghe, MDD, Robert T. Chang, MDD, Williew ]. Feuer, MS, Dunald I Beadenz, MD, MPH
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Conclusions: RNFL thickness measurernents between Stratus OCT and Girus OCT cannot be directly
compared. Clnicians should be aware that measurements are generally higher with Stratus than with Crus
except when the RNFL s very thin, as in severe glaucoma. This difference must be taken into account #
comparing Stratus measurements with Cirrus measurements.

OCT technologies for retinal imaging

O

Time-domain OCT MR, ¢ %‘:ﬁ;‘i?

400 axial scans per second i a W S
1 (500 pixel) image per second
Zeiss StratusOCT

vwm%r;?ﬁ“’k«r%ﬁ“

Spectral / Fourier domain OCT
~25,000 - 52,000 axial scans per second
~100 images per second
>7 companies marketing instruments

Swept source / Fourier domain OCT
~250,000 axial scans per second
~500 images per second
Resolution lower than spectral OCT
Currently in the research stage




SD-OCT

% Limitations
» The technology is young, still in evolution.
* OCT imaging may be difficult in the presence of media opacities
such as dense central corneal scarring, severe posterior
subcapsular cataract, dense vitreous hemorrhage

* SD-OCT still requires development of robust alignment and

registration algorithms to approach its clinical potential

OCT in Glaucoma

O

% Optical Coherence Tomography (OCT) is a useful tool for the
assessment of the presence or absence of glaucoma

* Structure — function correlates
» Identify areas of abnormality
» Reduce uncertainty in Glaucoma Suspects
» 3D OCT imaging increases reproducibility, and may

enhance sensitivity and specificity
® OCT statistical software for the measurement of glaucoma
progression is still in the development and testing stage




The Future of OCT - Where Are We Going?

O

* Novel diagnostics are at hand for assessment of
disease and its progression

* Current commercially available technology may be
used in new ways to assess disease and

progression

The Future of OCT - Where Are We Going?

O

» It is possible to measure more specifically and in more
areas using SD-OCT than using TD-OCT, providing
access to more sensitive macular and peripapillary
assessment

» It may be possible to make use of legacy TD-OCT data in
conjunction with SD-OCT

* The lamina cribrosa may tpnr?r: : n;:]o?(r&l'sfg_lu target for

glaucoma diagnostics, bo
imaging and assessment of laminar compliance
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