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Optical coherence tomographyOptical coherence tomography

• Introduced in 1991, provides high-resolution 

direct measurements and cross-sectional 

imaging of the retina and the NFL. (OCT; imaging of the retina and the NFL. (OCT; 

Zeiss)
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Is analogous to ultrasound B-scan 
imaging

OCT              B-Scan
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• A short coherence length superluminescent

diode source (850 nm)
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• The operation of OCT is based on the principle of low 

coherence interferometry
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Reference Beam distance is known based on light velocity and 
time measurement
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Pseudo-chromatic scale 

low reflectivity:

blue or green 

(choroid, photoreceptors)

high reflectivity:

red (RPE, NFL)

No reflectivity: 
black ( vitreous)

Max reflectivity:

White
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• Increased speed:

– minimizes eye motion artifacts

– Transverse and axial scan�

– 3D image– 3D image
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• 10 μm

• UHR• UHR

• 3 μm
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• The first reflection is the vitreoretinal
interface 

• The inner margin of the retina shows another 
bright area of backscattering corresponds to 
the RNFL.

• The highly reflective layer delineates the 
posterior boundary corresponding to the RPEposterior boundary corresponding to the RPE
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FD OCT(RTVue)

• Fourier domain instead of time domain

• Decreases image acquisition 

time and improves resolution

• Permits 3-D imaging• Permits 3-D imaging

• Compare to Stratus

– 2x resolution

– 65x faster
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• The pupil should be pharmacologically 
dilated

• Pupilary dilatation : 

– OCT I and II : 5 mm, 

– OCT III : 3 mm

Cirrus, fourier domain: optional– Cirrus, fourier domain: optional

• Need fixation

• Measurements are not affected by:

– refractive status

– moderate NS
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• SENSITIVITY: 76-82%

• SPECIFICITY: 84-92%

• Correlation with• Correlation with

– SLP, HRT

– SAP, SWAP
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Comparison of imaging device resolutionsComparison of imaging device resolutions

• CT and MRI: hundreds of microns

• Conventional ultrasound: 150 µ

• UBM 20 µ (penetration: 4 mm)

• OCT I, II : 12-15 µ• OCT I, II : 12-15 µ

• OCT III : 8-10 µ

• Ultra-high resolution (UHR) OCT : 2-3µ
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IIMAGESMAGESIIMAGESMAGES

FORFOR

GLAUCOMAGLAUCOMA
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Macular volume

(has a reverse correlation with glaucoma damage)
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• NFL thickness in the 

peripapillary region 

circular (3.4mm)

• Optic nerve head profile
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Stratus OCTStratus OCT
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Fundus image

Scan imageSector & quadrant

averages

TSNIT

graph

Signal 

Tubular 

Data

Signal 

strength

OU graph
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0 (weak) to 10 (strong). 

<5 not accepted
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RNFL thickness (TSNIT) chartRNFL thickness (TSNIT) chart

• The 360º RNFL thickness is 

graphed as an open line.

• normal double hump 

apperanceapperance

• Stoplight colors are used to 

show normal and abnormal 

ranges

35Ramin Daneshvar



Sector and Quadrant Averages LegendSector and Quadrant Averages Legend

3h =

Nasal

Values

Nasal

stoplight color

scheme
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Tubular dataTubular data

Is there any smart parameter like NFI?
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Normal Eye with Thick 

maculopapillary bundle

Glaucomatous Eye with NFL loss in 

maculopapillary bundle

38Ramin Daneshvar



Normal                                                Glaucoma
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Normal                                                Glaucoma
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Normal                                                Glaucoma
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OOPTICPTIC

NNERVEERVENNERVEERVE

HHEADEAD

AANALYSISNALYSIS
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Optic Nerve Head AnalysisOptic Nerve Head Analysis

• Disk margin is selected from the end of RPE 

reflection. 

• Does not require reference plane.
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Optic Nerve Head AnalysisOptic Nerve Head Analysis

• A parallel line 150 μm anterior to it is used to define the 

cup (area below) and the neuroretinal rim (area above)

Composite 

scanscan
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• The edge of the cup:

– green dot on the scan image 

– Green x on the composite diagram.

• The end of RPE:• The end of RPE:

– blue on scan image

– Red on composite diagram
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Cirrus HD OCTCirrus HD OCT
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RNFL Thickness Analysis

Faster: 3D Volume

Precise registrationPrecise registration

Printout like GDx

Deviation MAP
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• Center of disc is automatically identified

• F/U Software GPA
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FD OCT(FD OCT(RTVueRTVue))

• Decreases image acquisition 

time and improves resolution

• Permits 3-D imaging

• Compare to Stratus• Compare to Stratus

– 2x resolution

– 65x faster  
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FD OCT can measure Blood flowFD OCT can measure Blood flow
Measurement by comparing 2 parallel cross-section

Important Sp. in NTG
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OCT AdvantagesOCT Advantages

• Noninvasive

• Non-contact

• High resolution

• High sensitivity• High sensitivity

• Topographical 

• Reference plane not required

• Not affected by axial length and 
refraction
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Disadvantages of OCTDisadvantages of OCT

• Requires pupil dilation: 

OCT I and II: 5mm, OCT III: 3mm, 
UHR/UHS: optional

• Needs fixationNeeds fixation

• Impaired by media opacity sp. PSC

• Expensive technology

• Overlap among normal and abnormal 
values

• More variable in advanced glaucoma
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GDxGDx HRTHRT OCTOCT

Principle Birefringence SLO intreferometry

Pixel 65000 65000 50000

Pupil dialation No No Yes

Normative data 1200 eyes 100 eyes 150 eyes

Parameter Peripap RNFL OD 
contour

Peripap RNFL
contour

Reproducibility 5-10% 5-10% 5-10%

Sensitivity 70-80% 65-75% 70-80%

Specificity 60-80% 70-80% 75-85%

Change detection Yes Yes Yes

Change 
probability

Yes Yes Yes
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