
The ABCs of OCT 1:
AMD, DME, and retinal vascular disease 

Derek MacDonald, OD, FAAO
derek.macdonald@ilexeye.com



Financial Disclosures
Relationships with for-profit and not-for-profit interests:
Speaking Honoraria: Aequus

American Academy of Optometry
Canadian Association of Optometrists
EastWest Eye Conference
Eye Recommend
U of W School of Optometry and Vision Science

The content of this course is presented without commercial bias and does not 
claim superiority of any commercial product or service



OCT has revolutionized the way we manage retinal disease
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Qualitative evaluation of raster scans
Normal Abnormal

Higher
reflectivity

• retinal pigment epithelium
• ellipsoid zone and ELM
• outer and inner plexiform

layers
• retinal nerve fiber layer

• epiretinal membrane
• hemorrhage
• hard exudates and foci
• drusen
• neovascular membranes
• scar tissue

Lower
reflectivity

• outer and inner nuclear 
layers

• myoid zone (posterior to
ellipsoid zone)

• intraretinal fluid/cysts
• subretinal/sub-RPE fluid
• shadowing beneath hyper-

reflective lesions

1. Spaide RF, Curcio CA. Anatomical correlates to the bands seen in the outer retina by optical coherence tomography. Retina 2011;31:1609-19.



posterior cortical vitreous

internal limiting membrane

inner nuclear layer retinal nerve fiber layer

inner plexiform layer

outer plexiform layer

choriocapillaris/choroidretinal pigment epithelium

interdigitation zone (COST)

ellipsoid zone

outer nuclear layer

external limiting membrane

ganglion cell layer



Unremarkable macular raster scan
55 y/o WW; BCVA 6/6

No abnormalities: routine follow-up



Dry age-related macular degeneration
74 y/o WM; BCVA 6/7.5

No active CNV, but high risk of progression: monitor every 6/12



Dry age-related macular degeneration
59 y/o WW; BCVA 6/12

No active CNV, but reduced BCVA: monitor every 6/12



Dry AMD converting to wet AMD
74 y/o WM; BCVA was 6/7.5, now 6/12

Likely CNV: refer to retina for anti-VEGF injection 



Soft drusen vs. cuticular drusen vs. SDD

Larger soft drusen and smaller cuticular drusen are 
and are more visible with long wavelength red channel light

(blue light is attenuated by passing through the RPE)1

SDD are of variable size, and can be confluent:
they may resemble cuticular drusen, but are more visible with short 

wavelength blue channel light, and are

1. Spaide RF, Curcio CA. Drusen characterization with multimodal imaging. Retina 2010;30:1441-54.



Staging subretinal drusenoid deposition

Stage 1: diffuse deposition of granular material between RPE and EZ
Stage 2: mounding of material with change in contour of EZ
Stage 3: conical-shaped deposits that break through EZ
1. Zweifel SA, et al. Reticular pseudodrusen are subretinal drusenoid deposits. Ophthalmology 2010;117:303-12.



Dry AMD: geographic atrophy
66 y/o WM; BCVA 6/30

Inactive, but patient is functionally monocular: monitor every 6/12



GA: fundus autofluorescence
66 y/o WM; BCVA 6/30



The evolution of geographic atrophy
65 y/o WM; BCVA 6/6

Given proximity of GA to fovea, monitor carefully (every 6/12)



The evolution of geographic atrophy
69 y/o WM; BCVA now 6/7.5

Given proximity of GA to fovea, monitor carefully (every 6/12)



The evolution of geographic atrophy
72 y/o WM; BCVA now 6/9-

Given imminent threat to fovea, continue frequent monitoring



The evolution of geographic atrophy
76 y/o WM; BCVA now <6/60

Fellow eye still 6/6 despite pigment irregularity: monitor every 6/12



Concurrent GA and suspect CNV
82 y/o WM; BCVA 6/30

Potential CNV: refer to retina for anti-VEGF consult



Wet age-related macular degeneration
56 y/o WM; BCVA 6/9

Active CNV: immediate referral for anti-VEGF injection



Wet AMD: post-anti-VEGF injection (x2)
56 y/o WM; BCVA improved from 6/9 to 6/6

Inactive post-anti-VEGF injection: monitor 6/12 for recurrence



Wet age-related macular degeneration
63 y/o WM; BCVA 6/18

Active CNV: immediate referral for anti-VEGF injection



Wet age-related macular degeneration
79 y/o WM; BCVA 6/30

Active CNV: immediate referral for anti-VEGF injection



Choroidal neovascularization
60 y/o Indian man; BCVA 6/15 (in his better eye: amblyopic O.S.)

Reactivation of CNV: immediate referral for anti-VEGF injection



Myopic maculopathy
65 y/o WW; BCVA 6/15

Myopic CNV: refer for anti-VEGF injection



Myopic maculopathy
57 y/o WM; BCVA 6/9

Suspect myopic CNV: refer for anti-VEGF injection



Diabetic macular edema
75 y/o WM; BCVA 6/6

CI-DME/good BCVA: monitor as per DRCR.net Protocol V



DME: 18 months later
76 y/o WM; BCVA 6/6

Retinal opinion sought despite BCVA: continue to monitor every 6/12



DME: another 6 months later
77 y/o WM; BCVA now 6/30

Referral for anti-VEGF treatment as per RISE and RIDE Trials



The evolution of diabetic retinopathy
35 y/o WW with T1DM; BCVA 6/6 and 6/6

No detectable DR, but and



The evolution of diabetic retinopathy
35 y/o WW with T1DM; BCVA 6/6 and 6/6

Unremarkable 24-2 AVF O.D., but



The evolution of diabetic retinopathy
35 y/o WW with T1DM; BCVA 6/6 and 6/6

Unremarkable RNFL/GCIPL O.D., but



The evolution of diabetic retinopathy
37 y/o WW with T1DM; BCVA 6/6 and 6/6

No detectable DR O.D., but



The evolution of diabetic retinopathy
37 y/o WW with T1DM; BCVA 6/6 and 6/6

Largely unremarkable macular raster bilaterally, despite HE O.S.



The evolution of diabetic retinopathy
39 y/o WW with T1DM; BCVA 6/6 and 6/6

Early NPDR O.D.>O.S., with 



The evolution of diabetic retinopathy
41 y/o WW with T1DM; BCVA 6/6 and 6/6

Advancing NPDR with 



The evolution of diabetic retinopathy
32 y/o WW with T1DM; BCVA 6/6 and 6/6

PanoMap integrating RNFL and GCIPL deviation maps showing
and



The evolution of diabetic retinopathy
42 y/o WW with T1DM; BCVA now 6/9 and 6/6

Now slightly reduced BCVA and



The evolution of diabetic retinopathy
42 y/o WW with T1DM; BCVA now 6/9 and 6/6

and largely unremarkable macular architecture O.S.



The evolution of diabetic retinopathy
42 y/o WW with T1DM; BCVA now 6/9 and 6/6

CI-DME/reduced BCVA: referral as per RISE and RIDE Trials



Diabetic macular edema
56 y/o Indian man; BCVA 6/6-

CI-DME/slightly decreased BCVA: referral (Protocol V vs. RISE/RIDE?) 



DME: 30 months post-anti-VEGF treatment
58 y/o Indian man; BCVA 6/7.5

Patient has deferred further treatment: monitor every 6/12



Diabetic macular edema
56 y/o Indian man; BCVA 6/9

CI-DME/reduced BCVA: referral as per RISE and RIDE Trials



Diabetic ischemic maculopathy
61 y/o Indian man; BCVA now 6/15

Ultimate VH: vitrectomy and CE O.D., and bilateral PRP



Diabetic macular edema
56 y/o Guyanese man; BCVA 6/6

CI-DME/good BCVA: monitor as per DRCR.net Protocol V



Proliferative diabetic retinopathy
now 63 y/o Guyanese male; BCVA 6/7.5

Early PDR: anti-VEGF consult (but ultimate VH/vitrectomy/PRP)



Post-cataract extraction cystoid macular edema
72 y/o WW; BCVA 6/9 and “blotchy”

Continue aggressive topical steroid/NSAID (resolved in 1/12)



CME secondary to recurrent anterior uveitis
41 y/o WW; BCVA 6/24

AC quiet: continue topical NSAID (steroid responder; ultimately 6/6)



Central retinal vein occlusion
73 y/o WM; BCVA 6/30

CME and SRF: referral for anti-VEGF consult



CRVO: post-anti-VEGF injection x4
73 y/o WM; BCVA now 6/6

Anti-VEGF injections ongoing: monitoring ~6/52



CRVO: not responsive to treatment 
89 y/o WW; BCVA 6/30

Monitor every 6/12 for (anterior segment) neovascularization



Branch retinal vein occlusion
71 y/o WM; BCVA 6/12

Referral declined: monitor carefully for increasing ME or NV



Central retinal artery occlusion
69 y/o WW; BCVA LP (in temporal periphery)

Immediate referral to retina and stroke clinic



CRAO: 7 weeks post-presentation
69 y/o WW; BCVA LP (in temporal periphery)

No sign of cerebral stroke or giant cell arteritis: monitor for NVG



CRAO: two years post-presentation
71 y/o WW; BCVA LP (in temporal periphery)

Patient wearing opaque CL due to peripheral vision being bothersome



Superior-temporal branch retinal artery occlusion
69 y/o WM; BCVA 6/15

Initially referred to rule out arteritis and cerebral ischemia



Superior-temporal BRAO: 6 months post-presentation
69 y/o WM; BCVA has improved to 6/7.5

No arteritis or cerebral ischemia: ongoing 6/12 monitoring



Management of acute retinal ischemia
A stroke has been redefined as “… brain, spinal cord,

or attributable to ischemia”1

1. Sacco RL, et al. An updated definition of stroke for the 21st century. Stroke 2013;44:2064-89.
2. Biousse V. Acute retinal arterial ischemia: an emergency often ignored. Am J Ophthalmol 2014;157:1119-21.
3. Biousse V, et al. Management of acute retinal ischemia: follow the guidelines! Am J Ophthalmol 2018;125:1597-1607.

A transient ischemic attack is now defined as “a transient episode 
of neurologic dysfunction caused by focal brain, spinal cord, or 

without acute infarction”

“… most health professionals … consider retinal TIAs benign with 
a low risk of subsequent stroke.

”2

“… acute retinal arterial ischemia [whether transient or 
permanent] is a stroke equivalent and represents an 

ophthalmologic and medical emergency …”3



Management of acute retinal ischemia
In patients presenting with acute RAO:

• one in three experience a coincident acute cerebral stroke
• one in three have severe carotid artery disease
• one in three present with a hypertensive emergency1

1. Lavin P, et al. Stroke risk and risk factors in patients with central retinal artery occlusion. Am J Ophthalmol 2018;196:96-100.
2. Biousse V, et al. Management of acute retinal ischemia: follow the guidelines! Am J Ophthalmol 2018;125:1597-1607.

Patients with acute retinal ischemia (even asymptomatic) should 
be managed the same way as those with cerebral ischemia:

• immediate referral to the ER or a stroke neurologist
• ESR, CRP, +/- temporal artery biopsy to rule out GCA
• brain MRI to rule out cerebral ischemia/infarction
• vascular imaging to rule out carotid stenosis
• echocardiogram to rule out cardiac valve or aortic arch 

disease2



Congenital retinal macrovessel (CRM)
17 y/o WW; BCVA 6/12

Monitored, as edema often resolves spontaneously (days to weeks)



CRM: one week post-presentation
17 y/o WW; BCVA stable at 6/12

Continue to monitor for resolution, but refer to retina if worsens



Retinal arterial macroaneurysm (RAM)
92 y/o WW; BCVA 6/12

Referred, although RAM often resolve spontaneously
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