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OCT-A(nd) You
Leo Semes, OD

Professor Emeritus, UAB
“Fall Fest 2022”
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Objectives
• Review the capability of OCT for retinal diseases
• Distinguish between OCT-A and fundus fluorescein 

angiography
• Understand the imaging of capillary presence/absence via 

OCT-A
• Appreciate the imaging capacity of the retinal and choroidal 

vascular systems as they relate to diagnosis and 
management of retinal vascular  and degenerative diseases 
and glaucoma.
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Disclosures
Leo Semes, OD, FAAO

Speaker Bureau, Consultant - Maculogix
Speaker Bureau - Regeneron
Scientific Advisory Board - EyePromise
Stock options - Eye Promise (< 0.01% ownership), HPO (< 
0.01% ownership)
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What is OCT-Angiography?
How does OCT-A differ from OCT and Fluorescein Angiography (FA)
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OCT Case

• J Rodman, OD, FAAO

5

Meet Curtis: An 87-year-old Caucasian Male

• Reports blurry vision OS>OD
• “But only when my glasses are off!!”

• H/O Non-Exudative Intermediate Dry AMD OU

• PMH: (+)Hypertension, Arteriosclerosis

• BCVA: OD 20/20 OS 20/50
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Fundoscopic Evaluation: Let’s break it down!
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Fundoscopic Evaluation OD

vDry AMD??
vWhat type??

vRecall the classification system:
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Use the OCT for differentiation!
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Fundoscopic Evaluation OS: Let’s unpack!

What is this??

vIs this AMD?

vWhat do we know?
vElevated lesion
vGreyish-green in color
vYellow deposition above 

lesion
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Use the OCT for differentiation!

11

Recall the various types of Pigment Epithelial Detachments!!
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Importance of Multi-Modal Imaging 
(OCT!!) in this Case!!

•OD: Helped classify 
the stage of AMD

•OS: Assisted in 
diagnosis and 
management 
decisions

Dear OCT,

Love, Dr. Rodman
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OCT case
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55 BF 
referred for 
imaging of 
Choroidal 
Nevus

•Healthy
•No medications
•Histories non contributory
•VA 20/20 OD, OS; wears full-time 

monovision CL correction
• IOP = 15/16 mm Hg (10 AM)
•Anterior segments unremarkable 

by slit-lamp microscopy
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Wide-angle fundus photo

Note the alteration of color, and stereoscopically, contour.
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OD OCT
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High 
resolution 
imaging
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High resolution imaging with thickness measurement

552 u.

What else is present?
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Vitreo-macular traction 
and adhesion

VMT vs. VMA

20

55 WF
3-day history of reduced VA OD
20/60  20/20 
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VMT (high-resolution)
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VMA

(20/20)
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International Vitreomacular Traction 
Study group Classification

Duker JS, Kaiser PK, Binder SP, et al. The International Vitreomacular Traction Study 
Group classification of vitreomacular adhesion, traction, and macular hole. Ophthalmology. 
2013 Dec;120(12):2611-2619.
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Duker JS, Kaiser PK, Binder SP, et al. The International Vitreomacular Traction Study Group classification of 
vitreomacular adhesion, traction, and macular hole. Ophthalmology. 2013 Dec;120(12):2611-2619.

Focal                      Broad                          Focal (w/ AMD)

Focal  < 1500 u                      > 1500 u Broad                        Focal (w/ ERM   )
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Duker JS, Kaiser PK, Binder SP, et al. The International Vitreomacular Traction Study Group classification of 
vitreomacular adhesion, traction, and macular hole. Ophthalmology. 2013 Dec;120(12):2611-2619.
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Natural course of  VMT

• 11% of 53 patients developed spontaneous PVD (& release 
of traction) at 60 months F/U

• 32% of 106 symptomatic patients had spontaneous PVD at 
23 months F/U
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VAST Study

Retina  2018 Oct;38(10):2056-2063.

PREVALENCE OF VITREOMACULAR
ADHESION IN PATIENTS WITHOUT
MACULOPATHY OLDER THAN 40 YEARS
JULIE A. RODMAN, OD, MS,* DIANA SHECHTMAN, OD,* BRAD M. SUTTON, OD,†
JOSEPH J. PIZZIMENTI, OD,‡ AVA K. BITTNER, OD, PHD* VAST STUDY GROUP

Retina  2018 Oct;38(10):2056-2063.
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VAST Study
• Prospective
• 14 centers across US
• CEE, SD-OCT
• Independent, masked-readers 

classified SD-OCT findings
• Using IVTS rubric 
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VAST Study

• 1950 Eyes
• Aged 40-89
• Phakic
• No pre-existing maculopathy
• No history of injection or Jetrea

Study Criteria
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VAST Study

• VMA prevalence of 39%
• Broad VMA (>1500 um) more 

prevalent than focal (< 1500 um) 
• Younger
• Hyperopes
• Primary vs tertiary sites

• VMT prevalence of 1%

Conclusions
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VAST Study

• VMA prevalence of 39%
• VMT prevalence of 1%

• Most common in 40s and 50s
• Then decreases with age:

• 25% VMA over age 63
• 2% VMT over age 63

Conclusions
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VAST Study

• Not significantly associated with:
• Sex
• Refractive error 
• VA status

• AA 55% less than Caucasians

Conclusions
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OCT-Angiography
The main event
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Some basics . . .
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OCT-
Angiography

OCT-Angiography IS

• ”Non-invasive”

• Imaging of RBC 
motion to define 
capillaries

• Presents 
information 
regarding capillary 
density 

OCT-Angiography IS 
NOT

• A substitute for 
fluorescein 
angiography 

• A means to assess 
integrity of the 
circulatory 
systems of the eye

Distinguish the output of a fluorescein angiogram
Dynamic

Time-lapse photographand an OCT-Angiograph
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Fluorescein 
Angiography

Distinguish the output of a fluorescein angiogram

Dynamic
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OCT-
Angiography

Time-lapse photograph

OCT-Angiograph
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Normal Retinal Vasculature

Superficial 
Capillary Plexus

3µm Below ILM →      
15 µm Below IPL

Deep Capillary 
Plexus

15µm Below ILM 
→      70 µm 
Below IPL

Outer Retina 

70µm Below IPL 
→      30 µm 
Below RPE 
Reference

Choriocapillaris

30 µm Below RPE 
Reference → 60 
µm Below RPE 

Reference 

R e t i n a  Choroid
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Example of 
normal 
population of 
central 
capillaries and 
normal 
perfusion
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Additional capability – anterior segment imaging
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Here’s why this 67 YO needed Sx.
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More OCT-A

SF
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73 yo white male

•Presents as urgent walk-in
•Reports decreased VA OS x 2 weeks
•No pain, flashes/floaters etc.

•Pertinent Med Hx
•DM type 2 x6 years: last Aic 6.3
•HTN: last 121/76
•Meds: metformin, prazosin, HCTZ, vardenafil
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73 yo white male

20/20 20/50

47
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Remember what Normal should look like

Superficial 
Capillary Plexus

Larger Vessels
Smaller FAZ than 

Deep Plexus

Deep Capillary         
Plexus

Network of Fine 
Capillaries
Larger FAZ

Outer Retinal             
Zone

Avascular

Choriocapillaris

Homogeneous Flow
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Widefield

50 51

73 yo white male

•Assessment
• Ischemic BRVO OS with macular edema

•Plan
•Avastin injection x 3 OS
•Repeat OCT/OCTA after third injection
•Optimize BP/BS control
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OCT-A application to 
Diabetic retinopathy

Leo Semes, OD
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Cross-section OCT through the center of the macula, OD.  Note the exudates,
cystic spaces and center-involving macular edema.  
Retinal thickening is represented by the color topography (lower left panel)
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Cross-section OCT through the center of the macula, OS.  Note the exudates, cystic spaces, 
retinal thickening and macular edema.  On the color topographic  representation, note 
temporal to the macula the elevation represented by hotter  colors and corresponding 
thickness that is seen as neovascularization.  
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HD OCT-angiography of the right macula. Abnormal vasculature temporal to the macula is 
seen in the upper left panel.  The cross-sectional angio panel, lower left, shows perfusion 
(vascular activity) within the inner retina (red).  Exudates, microaneurysms, cystic spaces 
and center-involving macular edema  are evident in the en face OCT panels, upper and 
lower right.  
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HD OCT-angiography of the left macula.  The cross-sectional angio panel, lower left, 
shows perfused vessels (red) consistent with the neovascular tuft seen in the upper left 
panel. This presentation of neovascularization elevated above the surface of the 
retina signifies a high-risk category for proliferative disease. 
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Quantitative analysis of the central macula shows enlargement of the foveal
avascular zone (upper left panel).  The AngioAnalytics vessel density (superficial), shown 
in the lower left panel demonstrates significantly attenuated capillary presence.  
The neovascular tuft is shown as elevated in this frame, as well.  
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Another patient with diabetes. . .
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OS Retina overview appears to show capillary absence pattern involving the superficial, deep and
choroidal capillary deficits. The outer retina frame(blue arrow) shows a small blocked geographic area. 
The reflectance image (lower left) demonstrates absence of vessel  information in the corresponding 
area. Note that the OCT cross section (lower right) shows shadowing temporal to the macula on the 
horizontal (upper) presentation. 

68 WM 
newly 
diagnosed 
with 
diabetes

20/20 VA 
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The superficial capillary plexus is shown in the upper left frame and appears to confirm dropout.  The 
angio presentation (lower left) suggests the same. Red designates blood flow.   But the en face 
presentation (upper right)  suggests differently.  This presentation demonstrates a vitreous opacity 
that was confirmed on clinical examination following pupillary dilation.   [Projection artifact]
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West-coast diabetes . . .
Dr. Ferrucci

63

50 year old male

• Type 2 DM x 20 years
• Last A1c 8.7
• Insulin and liraglutide (Victoza)

• Reduced VA OD x 9 mos
• h/o injections OD last year
• Told earlier this year no more 

injections needed.
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50 year old male
20/50 20/20

65 66

67 68
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50 year old
male

• Moderate NPDR OU
• No center involved 

DME OD
• Macular ischemia 

OD>>OS on OCTA
• No need to do FA
• No treatment 

available
• Optimize acuity
• Optimize BP/BS control
• RTC 3 mos. Repeat 

OCT/ OCTA

KEY POINTS:
• WITHOUT OCT-A OR FA 

WOULD NOT BE ABLE 
TO DIAGNOSE 
ISCHEMIA

• WITH OCT-A, ABLE TO 
AVOID INVASIVE FA 
AND ABLE TO DO IN 
ODs OFFICES
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Normal 

Superficial 
Capillary Plexus

Larger Vessels
Smaller FAZ than 

Deep Plexus

Deep Capillary         
Plexus

Network of Fine 
Capillaries
Larger FAZ

Outer Retinal             
Zone

Avascular

Choriocapillaris

Homogeneous Flow
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Capillary disorganization examples (DR)

Superficial Deep Outer Retina Choriocapillaris
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54 yo male • New pt, LEE 3 years ago. No 
complaints. Glasses 
scratched 
• Oc hx: none
•Med hx:
• HLD
•Mild HTN
• Statin, atenolol
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54 yo male

•VAcc 20/20 OD, OS
•BCVA: 20/20 OD, OS
•FCF: full OD;  inferior nasal restriction OS
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Old BRVO
20/20 20/20

81
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Widefield

83

Raster

84 85

Old BRVO

•BP 130/91 (slightly high)
• PCP will recheck in 2-3 weeks
• May alter meds if still high

•HgA1c: 5.6
• Lipids; all normal
• Total chol: 189
• Triglycerides: 145
• HDL: 45
• LDL: 115

•Carotid ordered

86

Old BRVO

•Assessment:
•Old ischemic BRVO OS without NV mac edema

•Plan
•Optimize BP/BS control
•Order carotid
•RTC 6 mos
•No FA needed!
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Application of OCT-A 
to vascular occlusion

JR

88

Inner Retinal Disease
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Meet James: 55-year-old African American male

Minimal diabetic retinopathy on 
fundus exam; Decreased BCVA… 

20/50!!

OCT Angiography 
provides the answer!!!

90 91
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Outer Retinal Disease
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20/30

Meet Antonio: A 74-year-old Hispanic Male

“I had an eye exam 
three months ago, but I 
do not think the doctor 
got my prescription right. 
Especially my left eye…”

Could it be lenticular… after 
all, the patient is 74??20/70

94 95
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Importance of Multi-Modal Imaging 
(OCTA!!) in these Cases!!

• James: Explained 
decreased vision 

•Antonio: Illustrated 
CNV in vague 
fundus image

Dear OCTA,

Love, Dr. Rodman
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What is this?
Steven Ferrucci, OD,FAAO
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What is this?

LOOKS LIKE CSR…
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Does it still look like CSR?

100

Rest of story

•2 week h/o decreased VA OD
•+ metamorphopsia
•Oc hx: unremarkable , but last exam almost 7 
years ago
•Med hx: no diabetes, no HTN
•75 years old!!

101
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AMD!!

•WET AMD OD!!
•Avastin Series OD x 3

•Be careful making diagnosis without all the 
information!
•Don’t use OCT in a vacuum!
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Retina Clinic

•Stage 2  CNVM
•Avastin series x 3 OS.
•Repeat OCT/OCT-A after 3rd injection

105
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Another example
20/100 20/20

107 108

109 110

80 yo male
• Annual exam
• Pt states VA OD has 

decreased slowly since 
last exam

• 20/80 OD, 20/25+2 OS
• Probably cataracts…..
• 3-4+ OD, 3+ OS
• Query small heme in 

macula, but poor view....
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80 yo male
20/80 20/25+2

112
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FA

113 114

OCT-A

115 116

80 yo male

• CNVM OD on OCTA
• Refer for 3 anti-VEGF injections OD.
• Repeat OCTA after 3rd injection
• Pt agrees with plan
• 1st injection within 1 week

KEY POINT: WITHOUT OCTA MAY 
HAVE MISSED CNVM AND 
ATTRIBUTED LOSS TO CATRACT AND 
DELAYED TREATMENT

117

62 WM
• Complained of vision loss superiorly in
the left eye (May, 2018)

• VA 20/20 OD, OS; (L)RAPD 2+; IOP 11,9 
mmHg.
• Seen by primary-care OD – Dx = NTG, 
initiated on latanoprost qhs.

_________________________________
Sent for consultation/SLT due to significant VF
depressions. (June 2018)
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121 122
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Additional information 

• Patient reveals in social conversation the he suffers from 
Reynauds syndrome

124
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Additional information 

• Patient reveals in social conversation the he suffers from 
Reynauds syndrome

• Patient further reveals in casual conversation that he takes a 
prescription medication for ED, and that it makes his vision 
blurry! 

125 126
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But not all data support the risk for AION

Penedones A, Alves C, Batel Marques F.  Risk of nonarteritic ischaemic optic neuropathy with 
phosphodiesterase type 5 inhibitors: a systematic review and meta-analysis. Acta Ophthalmol. 2020 
Feb;98(1):22-31. doi: 10.1111/aos.14253. Epub 2019 Sep 27.

• Analysis included reports from MEDLINE, EMBASE, Toxline and 
VigiBase for NAION and PDE-5 inhibitors

• Four observational studies, [3 had good methodological protocols]

• 50 case reports, 12 of which did not have risk factors for NAION, 
but regular administration was observed in 24/50 (48%) &   39 
(78%) were treated for ED

and 
• 608 spontaneous reports

Conclusion: According to the available evidence, the treatment with 
phosphodiesterase - 5 inhibitors was not found to be associated with 
NAION.
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Thank you
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