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Questions to ask when using 
OCT in glaucoma management  

• What information am I looking for and what scan(s) do I need to 
use to get that information? 

• Is the information I received from my OCT reliable and what 
artifacts should I be looking for? 

• Does the OCT data correlate with my clinical interpretation of 
the optic nerve and the patient’s visual field? 

• If your patient has confirmed glaucoma, are they progressing 
and what is the rate of progression? 

 **Will they lose vision/become visually impaired in their lifetime?** 



OCT Technology 

• Non-contact imaging technique 
that can assess retinal layers 
by looking at interference 
patterns from reflected light

• Became commercially 
available in 1996. 

• In glaucoma, it provides 
evaluation of the RNFL, optic 
nerve head and macula. 

Optical coherence tomography and glaucoma. Annu Rev Vis Sci. 2021 September 

15;7:693-726



OCT Technology

• Started as time-domain 
OCT
 Used Near infrared light 

(NIR) 

 Dependent on a mirror to 
change the optical path of a 
reference beam

 Top scanning speed was 400 
axial scans/second

Optical coherence tomography and glaucoma. Annu Rev Vis Sci. 2021 September 15;7:693-

726



OCT Technology 
• Spectral domain OCT was 
introduced in 2001 
 Evaluated the frequency spectrum 

of the interference between a 
stationary reference mirror and 
the reflected light 

 Scans up to 100,000 a-scans/second 

 Because scanning is faster, fewer 
motion errors

 Increased signal to noise ratio 
compared to Time domain, 
meaning enhanced image quality 

Optical coherence tomography and glaucoma. Annu Rev Vis Sci. 2021 September 15;7:693-726



OCT Technology 

• Swept Source OCT 
 Uses a laser that quickly sweeps 

through the frequencies at a 
broad spectrum 

 The interference pattern is 
captured by a photodetector (SD-
OCT uses a spectrometer) 

 Uses a center wavelength of 1,050 
nm which allows for better 
visualization of the choroid 

 Produces 200,000 A scans/second 

Optical coherence tomography and glaucoma. Annu Rev Vis Sci. 2021 September 15;7:693-726



Question One: What information am I looking for and 
what scan(s) do I need to use to get that information?

1. RNFL loss

 RNFL circle scans

 RNFL cube scans 

2. Optic nerve parameters 

 MRW

3. Macular ganglion cell loss 

 Ganglion cell layer

 GCA

 GCC

 Asymmetry analysis 

4. Loss of retinal vasculature 

 OCT angiography 



RNFL loss 

• Hallmark of glaucoma, as RNFL are the 
axons from the Ganglion cells. 

• Often, changes in the RNFL occur prior 
to visual field loss. 

• RNFL loss is also present in many other 
ocular pathologies, so do not look at 
this scan in isolation. 

• The patient must have a thorough 
examination first to look for any other 
influences on their RNFL loss. 

Optic Neuritis 

Fiona Costello, "Evaluating the Use of Optical Coherence Tomography in Optic Neuritis", Multiple Sclerosis International, vol. 2011



OCT RNFL 
• Remember that reference databases 

do not diagnose disease. 

• All the initial scan does is compare 
the RNFL against a normative 
database

• There are diseased eyes in the 
“normal’ category and normal in 
the “borderline” or “outside normal 
limits” categories. 

• Do NOT treat based solely on this 
data. 

• Do NOT release from care based 
solely on one scan on this data

• Green = 95-5% of normative database

• Orange= <5% of normative database

• Red = <1% of normative database



Circle Scan

OCT scan with automatic

Segmentation of RNFL

TSNIT RNFL thickness

Compared to normals

RNFL thickness in quadrants

And segments compared to

Normative database 

Image Quality

Patient Information

Asymmetry Analysis



https://www.zeiss.co.uk/content/dam/Meditec/gb/Chris/OCT%20Business%20Builder/PDF%

27s/1.pdf



https://www.intechopen.com/chapters/46829



ONH assessment - Zeiss 
• The algorithm identifies the termination 

of Bruch's membrane as the disc edge. 

• The rim width around the entire 
circumference of the optic disc is then 
determined by measuring the thickness of 
the neuro-retinal tissue in the optic nerve 
as it turns to exit through the opening in 
Bruch's membrane

• In the Cirrus OCT normative database 
study, the Cirrus ONH assessment was 
found to be able to discriminate normal 
from glaucomatous eyes, even for mild 
glaucoma. 



ONH assessment – Spectralis 
• The Spectralis OCT Glaucoma Module 

Premium (GMP) Edition uses a different  
method of ONH analysis using BMO 

• The neuroretinal rim assessment is 
performed from the BMO to the nearest 
point on the internal limiting 
membrane (ILM), and this shortest 
distance measurement is referred to as 
BMO – minimum rim width (BMO-MRW). 

• This parameter considers the 
orientation of the rim tissue relative to 
the point of measurement, the highly 
variable anatomy of the ONH both 
within and between individuals, and 
quantifies the rim width perpendicular 
to the trajectory of axons.

https://www.businesswire.com/news/home/20160921006167/en/Heidelberg-Engineering-Receives-FDA-Clearance-to-Market-SPECTRALIS%C2%AE-OCT-Glaucoma-Module-Premium-Edition

Rebolla, G. et al.  The new Bruch’s membrane opening – minimum rim width classification improves optical coherence 

tomography specifically in tilted discs. Clinical Ophthalmology 2016:10 2417–2425



Bruch’s membrane opening and 
tilted/myopic nerves

• When imaging healthy patients with 
moderate myopia, the false positive 
rate was significantly lower using 
the BMO-MRW map compared to 
both Spectralis OCT RNFL and 
Cirrus macular OCT scans. 

• Better specificity than RNFL and 
macular GCA scans for myopic 
patients. 

• If you own the Spectralis, it is 
important to look at the ONH  
parameter in your myopic glaucoma 
suspects. 



Ganglion cell loss 
• Ganglion cell loss is characteristic of 

glaucoma, so monitoring retinal 
ganglion cell loss alongside RNFL 
loss is important in disease 
detection/progression. 

• Studies have shown a similar 
glaucoma diagnostic ability of GCIPL 
and GCC to RNFL and ONH scans. 

• Jeoung JW, Choi YJ, Park KH, Kim DM. Macular ganglion cell imaging 

study: glaucoma diagnostic accuracy of spectral-domain optical coherence 

tomography. Invest Ophthalmol Vis Sci. 2013;54:4422–4429

• Kotowski et al. Glaucoma Discrimination of segmented Cirrus Spectral 

Domain Optical Coherence Tomography Macular Scans. Br J Ophthalmol. 

2012 November ; 96(11): 1420–1425
https://www.reviewofoptometry.com/article/the-gangs-not-all-here



Ganglion cell loss in early glaucoma

• Mwanza et al found improved 
diagnostic ability for early 
glaucoma by assessing the all 
information from RNFL, GCA 
and ONH parameters vs. using 
the GCA or RNFL parameters 
in isolation. 



Ganglion Cell Analysis (GCA) 

• Measures thickness of GCL+IPL

• On the Cirrus OCT 

• GCA algorithm tested only on 
glaucoma, so watch for any other 
macular pathology prior to using this 
scan. 

• User needs to visually evaluate 
segmentation, confirm FoveaFinder 
was successful
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Sample GCA trend analysis 

11/29/2023
Andrew Rixon O.D, FAAO 20



Ganglion Cell Complex (GCC) 

• Available on the Optovue OCT 

• In addition to affecting the 
peripapillary RNFL, Glaucoma 
preferentially affects the three 
innermost layers of the retina: 
 RNFL 

 Contains ganglion cell axons, astrocytes

 Ganglion cell layer 
 Contains ganglion cell bodies

 Inner plexiform layer
 Contains Ganglion cell dendrite, bipolar cell 

axons, amacrine processes. 

 These Three layers are called the: 

   Ganglion Cell Complex (GCC)

SD 

https://www.healio.com/news/optometry/20180312/routine-exam-reveals-thinning-gcc

https://www.healio.com/~/media/images/news/print/primary-care-optometry-news/2018/03_march/sdoct_rnfl_gcc_abnormal_thinning_both_eyes.jpg?la=en
https://www.healio.com/~/media/images/news/print/primary-care-optometry-news/2018/03_march/sdoct_rnfl_gcc_abnormal_thinning_both_eyes.jpg?la=en


• Glaucoma is a disease of 
asymmetry. 

• This captures the whole 
retina, so be mindful of 
artifact 

 (ERM, vitreomacular 
traction, retinal 
atrophy) 

Asymmetry Analysis (Spectralis) 



Asymmetry analysis OS>>OD and 
artifact OD 



Spectralis Asymmetry/ganglion cell analysis 

• Spectralis OCT shows both asymmetry 
analysis and ganglion cell thickness in its 
overview slide. 



OCT angiography 
• In essentially all studies of OCT 

angiography and glaucoma to date, 
the vessel density in the 
peripapillary region is decreased 
in eye with glaucoma compared to 
healthy eyes. 

• Most studies have shown a 
correlation between the degree of 
vessel loss and the severity of the 
patient’s glaucoma. 



OCT angiography and glaucoma. 

• In this study for glaucomatous eyes, the 
association of RNFL thickness and 
capillary density was strong. The 
association was strongest in the IT 
region. 

 
Measurements of OCTA Complement OCT for Diagnosing Early Primary 

Open Angle Glaucoma

Ophthalmol Glaucoma. 2022 ; 5(3): 262–274. doi:10.1016/j.ogla.2021.09.012 

https://www.reviewofoptometry.com/article/adding-octa-

increases-diagnostic-sensitivity-in-glaucoma



Question Two: Is the information I received from my 
OCT reliable and what artifacts should I be looking for? 

Points to consider: 

1. Reliability of the image 
 Garbage in/garbage out 

2. Variability of the RNFL scan 
 Is the change significant? 

3. Segmentation of the images
 Even if the reliability is 

acceptable, was the image 
captured correctly? 



Reliability/resolution of scans 

• Cirrus: 

 Reliability: signal strength at least 6 

 Axial resolution: 5 um 

• RTVue: 

 Reliability: signal strength at least 30 
or 45 (depending on the study)  

 Axial resolution: 5 um 

• Spectralis: 

 Reliability: at least 15 (I use 20) 

 Axial resolution: 7 um 



Possible artifacts on OCT RNFL 
• Review of 2313 scans on Spectralis 

• Decentration error in 27.8% or all 
artifacts (may have improved with 
BMO-MRA update) 

• Posterior vitreous detachment 
artifacts in 14.4% 

Other factors associated with artifacts:

1. Visual acuity less than 20/40 

2. Moderate to severe cataracts 

3. Advanced glaucoma



Abnormal segmentation

• ALWAYS look at the cross section of 
the RNFL to make sure the RNFL 
was acquired without scanning 
errors. 

• This will NOT be caught by the image 
reliability. 

• In this example, the RNFL looks 
especially thick in the 
inferotemporal and inferonasal 
quadrants because of an error in the 
scan 



Poor image quality 

Because the image quality was poor, the 

RNFL is THICKER on the October 2023 

scan. This can be seen easily on the cross 

section of the RNFL. 



Poor image quality 

Exactly the same issue is seen with the 

fellow eye. 



Question three: Does the OCT data correlate with my 
clinical interpretation of the optic nerve and the 

patient’s visual field? 

Clinically, the ONH looks 

thinner inferiorly 



Does the OCT data correlate with my clinical 
interpretation of the optic nerve and the patient’s 

visual field?

• If the OCT NFL does not 
match clinical interpretation 
or the visual field, make sure 
to review all the information 
provided by the OCT and not 
just the OCT RNFL 

• You may be missing 
important information 



Excellent correlation between OCT 
RNFL, ONHs and VFs 

• 65 year old AA male. 

• Wants to get medications for his 
glaucoma through the VA. 

• Medications: latanoprost qhs OU, 
dorzolamide BID OU 

• BCVA 20/20 OD/OS 

• IOP: 17 mmHG OU

• PACH: 626/630 

• ONH: 

 OD: 0.80 c/d, minimal inferior rim 

 OS: 0.60 c/d, thinner inferiorly 



OCT RNFL 
• OCT RNFL scans match perfectly 

with the Clinical ONH appearance 

and show significant loss of RNFL 

inferiorly OU (OD>>OS) 

• This also correlates well with the 

asymmetry analysis, OCT ONH 

analysis and ganglion cell analysis 



Visual Fields
• Excellent correlation 

between ONH 

appearance, OCT 

RNFL/ganglion cell 

analysis and visual fields 

in this patient. 



Poor correlation between OCT RNFL, 
Ganglion cells and VFs 

• 68 yo white male

• 1st eye exam in 8 years 

• VA sc: 
 OD: 20/20 

 OS: 20/20 

 ONH: 

 OD: 0.60, thinner superiorly 

 OS: 0.65, thinner superiorly 



Poor correlation between OCT RNFL, 
Ganglion cells and VFs 

• Looking at the OCT, the 
ONH is flagged as thin 
superior temporally which 
correlates to clinical 
impression 

• The asymmetry analysis and 
ganglion cell analysis are 
thinner superiorly 

• The OCT RNFL is WNL 
superior temporally……why? 



Looking closer at the RNFL 
• If you look at the cross-section 

of the RNFL superior 
temporally, it dips significantly 
into the ONL area, but the 
wedge is an average of the 
RNFL in that area and shows 
up WNL because the remaining 
RNFL superior temporally is 
plentiful.

• This is why it’s important to 
look at the RNFL cross section, 
not just the RNFL 
classifications. 



Visual fields correlate with ONH 
appearance/ganglion cells  and not RNFL scan 



Visual fields correlate with ONH 
appearance/ganglion cells  and not RNFL scan 

• The patient even had 
central visual field loss in 
the right eye. 

• If we had looked at the 
RNFL in a vacuum, 
assumed all was normal 
and not tested further, this 
would have been missed. 



Question 4: If your patient has confirmed glaucoma, are 
they progressing and what is the rate of progression? 

• Normative databases are of limited value 
in OCT as they generally exclude those 
with high refractive error, largely consist 
of European decent patients and do not 
include any co-morbidities in their data 
set. 

•  What structure should we follow for 
progression faster detection of 
progression? RNFL vs ganglion cell 
scans? 

• In several studies, early glaucoma may be 
best followed for progression with RNFL 
and later glaucoma may best be followed 
with ganglion cell scans 



Progression and the OCT 

• Most useful function of the OCT
 Monitoring for change over time

• Event Analysis
 Change that is beyond expected 

variability

 Today’s exam compared to baseline 
exam

• Trend Analysis
 Rate of change over time 

 Over several visits

 Linear analysis



• First two images are used as a 
baseline 

• Subsequent images are 
referenced to the baseline 

Zeiss guided progression analysis 



The “Rule of 5?”
• 5 um is commonly used to determine if 

there is progression on RNFL damage in 
glaucoma 

• This study looked at 92 eyes in 49 control 
patients and 300 eyes in 210 glaucoma 
patients. These patients were given at 
LEAST semi-annual VFs and OCT RNFL 
scans for at LEAST 2 years with a 
minimum of 5 scans. 

• After 5 years of study, the false positive 
rate in progression for the controls was 
24.8%. There was progression in 40.6% of 
the glaucomatous eyes, but this would 
have been 13.2% when factoring out false 
positives and RNFL gain. 



Remember the 
Reliability/resolution of scans 

• Cirrus: 

 Reliability: signal strength at least 6 

 Axial resolution: 5 um 

• RTVue: 

 Reliability: signal strength at least 30 
or 45 (depending on the study)  

 Axial resolution: 5 um 

• Spectralis: 

 Reliability: at least 15 (I use 20) 

 Axial resolution: 7 um 



Progression not confirmed

• Try not to change therapy/start 
management based on one single 
progression on the OCT. 

• Instead, repeat the scan and see if 
progression is confirmed. 



Progression via OCT A

https://www.visionix.com/wp-content/uploads/2022/10/BrochureEN-OPTOVUE-

SOLIX-ESSENTIAL-ind10-0322-WEB-3.pdf



Frequency of scans? 
• African Descent and Glaucoma 

Evaluation Study (ADAGES) tried to 
look at the differences in glaucoma 
onset between individuals of African 
and European descent. 

• 2 tests were given at baseline and 
then at 4,6,12 or 24 month intervals. 

• Progression was confirmed with a 
significant RNFL loss at two 
consective visits (-1um/year – average 
progressor, -2.5 um/year – rapid 
progressor) 

• 6 month testing interval provided the 
best trade-off for following glaucoma 
patients with OCT RNFL, although 
some higher risk patients should be 
tested at 4 month intervals. 

Melchior, Bruna MD*,†; De Moraes, Carlos G. MD, PhD, MPH*; Paula, Jayter S. MD, PhD†; Cioffi, George A. MD*; Girkin, 

Christopher A. MD, MSPH‡; Fazio, Massimo A. PhD‡; Weinreb, Robert N. MD§; Zangwill, Linda M. PhD§; Liebmann, Jeffrey 

M. MD*. Frequency of Optical Coherence Tomography Testing to Detect Progression in Glaucoma. Journal of Glaucoma 

31(11):p 854-859, November 2022. | DOI: 10.1097/IJG.0000000000002101 



Number of scans to determine 
progression on OCT? 

• Found that to detect OCT RNFL worsening 
using 3 RNFL scans over 2 years, you would 
only detect 47% of the time for moderate 
progression and 40% of the time for rapid 
progressors. 



Remember to reset the baseline!



Case 1 

• 61 year old AA male. 

• Presents for first examination 
at the VA 

• No complaints. 

• Past medical history: HTN. 
DM 

• Past ocular history: exam 2 
years prior. Mild cataracts OU 

• Correctable to 20/20 OD/OS 

• IOP 17/17 

• Dilated and…….



ONHs 
ONH: 

OD: 0.65 with a thin inferior rim 

OS: 0.55, follows ISNT rule 



OCT RNFL 



Visual fields

24-2 SITA Fast 

OD: reliable, GHT: ONL. Superior nasal step consistent

       with ONH, OCT RNFL appearance 

OS: reliable, GHT: WNL, no significant cluster defects 



Diagnosis

• Pt was diagnosed with NTG OD, 
NTG suspect OS 

• More information: 
 Tmax: 17/17 

 Pach: 573/568 

 Angles open to CBB 360 per gonioscopy 

 Pt was started on Latanoprost QHS OU 



OCT stable without progression. 



VFs stable without progression 



Case 2 
• 73 yo AA male.

• Pt comes in after being lost to f/u x 2 
years….

• Ocular history: 

 1. Open angle glaucoma suspect OU

    based on ONH appearance/IOP 

 OD: 0.50, tilted temporally, height = 1.7 mm 
c 78 D  lens 

 OS: 0.50, pallor superiorly 

 PACH: 503/514

 Tmax: 25/21 

 Angles open per gonioscopy 

 2. Past NAION OS 

• Acuities: 

 OD: 20/25+ 

 OS: 20/30-2

• Pupils: ERRL (+) Left APD 

• Anterior segment unremarkable 

• Goldmann IOP: 

 OD: 26 mmHG 

 OS: 18 mmHG @ 8:30 am 



ONHs

Now with noted thinning of the inferior rim Still with superior temporal pallor 



OCT RNFL 

Significant progression inferior temporally. Pt 

was asked to return to confirm progression on 

OCT and to get an updated VF exam. OCT 

RNFL progression was confirmed on 

subsequent exam 



Visual fields

Now with a superior nasal defect consistent with OCT RNFL 

changes and into central field. 



Diagnosis 

• Pt was diagnosed with moderate glaucoma 
OD and started on latanoprost. 

• He was scheduled to come back for a 10-2 SF 
OD to see the extent of the visual field loss 
from glaucoma. 
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