OCT & OCT Angiography - Real World Thursday, March 12, 2026
Case Studies for Enhanced
Interpretation

On behalf of Vision Expo, we sincerely thank you
for being with us this year.
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OCT and OCT Angiography

Both are Becoming Equally Important in
Diagnosis, Management, and Treatment

OCT Angiography: the Next Chapter in Posterior Imaging
aImages retinal microvasculature without dye injection

- Displays structure and function from a single imaging system

£

oA
Z

2006: Spectral Domain

2014: OCTA

2002: Time Domain OCT

Diabetes
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Optical Coherence Tomography

OCT is an optical signal acquisition and processing method
Time domain OC
)
| domain (SD-OCT) or Fourier domain OCT
i OCT (SEFD-OCT)

Future of OCT- intraopera aging, blood flow and oxygenation measurements
May have the possibility to assess retinal pathology like a pathologist

Inner Retina versus Outer Retina

Where is the macula?
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i How large is the macula?

What is this layer called?

Z) Is ed to be formed mainly by mitochondria OCT Angiography
within the ellipsoid layer of the outer portion of the inner segments of the photoreceptors A New Approach to Protecting Vision
10wn as the junction between the photol 3)
» Non-in e visualization of individual layers of retinal vasculature
» Pathology not cured by fluorescein staining or pooling
» Image acquisition requires less time than a dye-based procedure
» Reduced patient burden allows more frequent imaging to better follow disease
progression and treatment response
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Enface OCT-A Slabs
Based on Retinal Anatomy

En Face Visualization of Layers
Based on Retinal Anatomy

OCT Angiography

s Diabetes

* Other vasuclar conditions
a~Macular Degeneration
aGlaucoma

Utility of OCTA Montage Imaging in DR

OCTA - Visualization of peripheral NP (nearly invisible without)

Greg Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
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Normal Retinal Vasculature

MONTAGE OCT ANGIOGRAPHY

14 x 14mm (five 8mm scans)

Ischemic disease progressing despite treatment!
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Utility of OCTA Montage Imaging in DR

OCTA — Visualization of peripheral NP (nearly invisible without) and

PROLIFERATIVE OR NONPROLIFERATIVE (NVE OR IRMA)?

43yo Native American male

* CC: Stable vision OU.

* LEE: 1 yr ago diagnosed with

moderately-severe NPDR

* Type 2 DM x 18 years (HbA1C

8.5%)

* VA (cc @ dist)

+ 0S:20/20

* BP: 142/85

Greg Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
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Utility of OCTA Montage Imaging in DR

Isolate Preretinal Neo!

Superficial Vitreoretinal Interface (VRI)

o

PRERETINAL NEO

How would you stage this
patient’s DR?

8mm OCTA Superior Temporal Arcade
Tiny NVE!

Vitreoretinal Interface
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PROLIFERATIVE DIABETIC RETINOPATHY PROLIFERATIVE OR NONPROLIFERATIVE (NVE OR IRMA)?
Preretinal Neovascularization Ant Seg 0S

DX: Low risk PDR with
early NVI

TX: Referred to retina,
performed PRP OU
Most often characterized by new blood vessel growth
located between the ILM and the posterior hyaloid

31

OCT DETECTION OF SUBCLINICAL DME OCT DME STAGING Macular edema: Retinal thickening

Micuta Thickness - Macidue Cube 512120 within 2 DD of the center of the fovea

* Center involved (CI-DME) vs non-center
involved (NCI-DME

CI-DME= thickening within the central

subfield zone that is 1mm in diameter

284
o360

/ i =~ { 3
324 (367 {352) 336} 274 B
~t 1

Non-center involved DME (NCI-DME) Center-involved DME (CI-DME)

Mild Severe
oo B

35 36

Greg Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
2030 cell 6



Thursday, March 12, 2026

OCT & OCT Angiography - Real World
Case Studies for Enhanced
Interpretation

Macaelar Change:Macular Cubo 512x128

Diffuse, center-
involved DME with

SRF spill over

37

40yo female
¢ CC
® Medical Hx:
- (BP in-office 133/83)
® VAsc @dist
— 0S20/20
*  Pupils: Equally round, (-) APD

* Antseg: WNLs
* |0P:15/16

RETINAL VEIN OCCLUSION MONTAGE OCTA IN RVO

Montage OCTA superficial
2 7
Ischemic BRVO

* Estimate the degree of
NP and classify as

ischemic or
nonischemic

- CRVO - ant seg neo
- BRVO - post seg neo

Predictive Value of
Retinal NP!!!
BVOS 50/50/50 rule:
~50% of eyes with
ischemic BRVO will
develop NVD/NVE

Greg Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-

2030 cell
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Montage OCTA Superfcial Montage OCTA Vitreoretinal Interface (VRI) MORE THAN MACULAR EDEMA

57yo female
< CC

® Medical Hx:

® VAsc @dist
- , PHNI
* Pupils: Equally round,

= e ¢ Antseg: WNLs & I0P: 17/18
Ischemic BRVO with post seg neo: R | . . BP:117/77
REFER FOR SECTORAL PRP!!! 3 S '
40yo- get systemic WU!

Identify Early Vascular Changes in Diabetic
Eyes

tients with DM have a larger FAZ than healthy eyes

Diabetes

Diabetic Eye
0,443

Assess Disease Progression with Multiscan Angio\X/ellness Report
View Comprehensive Eye Exam - Healthy

Vessel Density Decreases

Greg Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
2030 cell 8
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AngioWellness Report
Pati Tw abetes

vith Dial

152911
Priss

AngioWellness Report

Patie h Diabetes

58-year-old man with diabetes

«~New patient to the practice

~BS: unsure, last HbATc unsure

2~DM meds: metformin, glyburide, Invokana
a~Vision 20/20

z~ Anterior segment: normal

Greg Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
2030 cell
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AngioWellness Report

Patient 2 with Diabetes

AngioWellness Report
h Diabetes

Patient 3 witl

Widefield Imaging




OCT & OCT Angiography - Real World
Case Studies for Enhanced
Interpretation

FAZ Damage — This is DR

Time to get to know your BS and HBAlc

Widefield Imaging

Greg Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
2030 cell
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64-year-old man with diabetes

4~ BS: 134 this AM, last HbAlc 8.0
&~DM meds: Novolog and Amaryl
&~Vision 20/20

s~ Anterior segment: normal

64-year-old man with diabetes

10
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64-year-old man with diabetes 64-year-old man with diabetes

Ao fesna Gk

64-year-old man with diabetes 64-year-old man with diabetes

64-year-old man with diabetes 64-year-old man with diabetes

Greg Caldwell, OD, FAAO
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. CRVO Classification
OCT Angiography
A Features suggestive of
A s = ISCHEMIC CRVO
* Other vasuclar conditions A »,‘ : -: ! + ~50% of all CRVOs
s~Macular Degeneration ; . i
g >10DAs of NP via IVFA
- VA worse than 20/200
B | - + Prominent RAPD
: R T . Severe hemorrhaging and
,
ISCHEMIC CRVO = 50- 60% INCIDENCE OF '
ANT SEG N
(MOST DEVELOP WITHIN 3 5 MONTHS)!!!

MORE THAN MACULAR EDEMA MORE THAN MACULAR EDEMA

1 month follow-up
< CC

* VA sc @dist
- , PHNI
¢ Antseg: WNLs & IOP: 16/16
* Gonio: no NVA
* BP:122/74

MORE THAN MACULAR EDEMA UTILITY OF OCTA IN RVO —

OCI'AI Montage Superﬂc‘lal OCTA 3mm Macula

Superficial Deep
3 ST

Baseline ME 1 months later S/P anti-VEGF
CF 20/250

210 DAs of NP = ISCHEMIC CRVO

Greg Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
2030 cell 12
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OCT Angiography
s~ Diabetes
* Other vasuclar conditions

s~Macular Degeneration
s~ Glaucoma

4 month FU - 20/200

OCT Predictors of Progression Hypo versus Hyper Reflectance

Identifying OCT predictors of progression — Macular Degeneration
* Hyper-reflective foci

* Reticular pseudodrusen

* Nascent geographic atrophy

* Sub-RPE hyper-reflective columns

* Drusen substructures

* Drusen load and regression

Can We Learn From These Pictures?

Can We Learn From These Pictures?

Greg Caldwell, OD, FAAO

Greg@optometricedu.com 814-931-
2030 cell
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Hypo versus Hyper Reflectance OCT Predictors of Progression

\oht ) CO

OCT Predictors of Progression OCT Predictors of Progression

OCT Predictors of Progression OCT Predictors of Progression

Greg Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
2030 cell 14



OCT & OCT Angiography - Real World
Case Studies for Enhanced
Interpretation

OCT Predictors of Progression

Type 1 “Occult” CNV

» New vessels develop in the choroid
» New vessels located below RPE and above Bruch’s membrane

72 y/o Hispanic male
20/30
History of "Dry AMD"

Greg Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
2030 cell
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Type 1 “Occult” CNV

"New vessels develop in the choroid
"New vessels located BELOW RPE and
ABOVE Bruch’s membrane

Multimodal imaging and OCTA

3 s
VAGUE??

p— s ’_,l‘
: B V_ﬁm

pad 8
T N

Vascularized Non-vascularized

15
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And the not so obvious ones...

OCT Angiography

s Diabetes

* Other vasuclar conditions
a~Macular Degeneration
aGlaucoma

PERIPHERAL LESIONS

Vitreoretinal tuft

Greg Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
2030 cell
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PERIPHERAL LESIONS

Vitreoretinal tuft vs tear (use OCT!!)

PERIPHERAL LESIONS

NOTE EXTENT OF SRF AND
PRESENCE/ABSENCE OF
VITREORETINAL TRACTION!!!

16
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Abnormal Peripheral Vitreous Attachments PERIPHERAL LESIONS

Retinal tear leading to rheg RD
* Vitreous is firmly attached to the edge of the flap

NOTE EXTENT OF SRF AND
PRESENCE/ABSENCE OF
VITREORETINAL TRACTION!!!

| § ULTRA-WIDEFIELD

22yo female

e CC: Referred for lattice with holes OU eval

* Asymptomatic, seen in CL clinic ~ 2 weeks ago
* Refraction: ~-5D 20/20 OD & 0OS

100

| § ULTRA-WIDEFIELD | § ULTRA-WIDEFIELD

101 102
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| § ULTRA-WIDEFIELD

-

s Could myopia control have
¢ | prevented this 22yo from
S/P scleral buckle with cryopexy 7 ﬁeedinga sclerglz‘k:uckle?

103

RETINOSCHISIS or RD?

Chronic RD w/ RPE demarcation lines

105

Right eye RETINOSCHISIS w/ Outer
layer hole & localized RD

107

Greg Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
2030 cell
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| § ULTRA-WIDEFIELD

S/P barrier laser

104

RETINOSCHISIS

Left eye
A\

y \

106

retinoschisis \ Edge of outer
layer hole

s
retinoschisis

Detachment

Localized detachment

¥
« \

108

18
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RETINOSCHISIS w/ Outer layer hole & localized RD Retinoschsis?

S/P barrier laser

109 110

Rheg RD

S/P barrier laser

111 112

ACUTE ONSET METAMORPHOPSIA

38yo Native American female

LASIK OU 2010, pt

reports there were

when she had LASIK done

¢ Med Hx: WNL

* BCVA:
+ 0D:20/20

113 114
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OD OCT Angiography 3x3mm Macula

(ORCC)

n?
Why does a %, a
38yo have |

-
macular Y
CNV? \.‘j

115

PRESUMED OCULAR HISTOPLASMOSIS SYNDROME (POHS)

Clinical POHS Triad:

1. Histo spots: multiple
atrophic “punched out”
chorioretinal scars
within the
midperiphery/ posterior
pole

. Peripapillary atrophy

. Maculopathy: CNV &
subretinal neo possible

Thursday, March 12, 2026

OD OCT Angiography 3x3mm Macula

(ORCC)

?
Why does a 7, )
38yo have |
macular

CNV? Q;T

Myopic degeneration
Trauma (choroidal rupture)
POHS

Angioid streaks
Pachychoroid disease

Past choroiditis

Idiopathic

é

116

PRESUMED OCULAR HISTOPLASMOSIS SYNDROME (POHS)

117

Macular Holes or
Macular Mystery?

119

Greg Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
2030 cell
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CASE PRESENTATION 1 (EARLY)

39yo Native American female —
OD 1 year ago (20/30)
¢ Oc Hx: Unremarkable, LEE 1 year ago
* Med Hx:

, last HbA1C
5.8%

— HTN, dyslipidemia, IBS
* BCVAs @dist:
— OD-1.75-1.00x 011
— 0S-1.75-1.50 x 004
* Entrance testing: WNL
 SLE: Trace NS cat OU
* BP:145/81

120

20
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CASE PRESENTATION 1 CASE PRESENTATION 1

121 122

CASE PRESENTATION 1

OCTA 3mm Macula OD
Superficial Outer Retina

CASE PRESENTATION 1

123

MACULAR TELANGIECTASIA TYPE 2

« Bilateral perifoveal telangiectatic capillaries
* OCT: Bilateral temporal perifoveal outer retinal atrophy, ILM draping in later
stage disease
* Onset 5-6th decade, M=F
* Pathogenesis involves environmental and genetic factors
* Autosomal dominant transmission has been described

CASE PRESENTATION 1

OCTA 3mm Macula 0S
Outer Retina

What are treatable (medical
or surgical) complications of
mac tel type 2?

Greg Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
2030 cell 21
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MACULAR TELANGIECTASIA TYPE 2

* No effective FDA-approved tx
for non-proliferative mac tel
type 2

* For eyes with active SRN,
intravitreal anti-VEGF therapy
is usually instituted although
high-quality guiding
evidence is lacking

* May eventually be complicated
by full thickness macular hole
(FTMH) formation

* - refer FTMHs for
consideration of surgical
repair!

Kim, Y.H., et al. OCT features of mac tel type 2: Korean Macular Telangiectasia Type 2 Study—Report No. 1. Sci Rep 2020

127

Proliferative Mac Tel Type 2

129

MACULAR TELANGIECTASIA TYPE 2

The “take home message”

OCTA allows for earlier detection of perifoveal telangiectasia in
early, subclinical mac tel type 2

OCTA aids in the detection of subretinal neovascularization in
mac tel type 2

Mac tel type 2 eyes with active subretinal neovascularization
should be referred for consideration of treatment
— Better prognosis with earlier treatment and small size neo

131

Greg Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
2030 cell

Thursday, March 12, 2026

Proliferative Mac Tel Type 2

57yo Hispanic female -

Oc Hx: No known illness or fam Hx.
No prior surg or trauma.

Med Hx: Unremarkable
BCVAs @dist:

- 0D

- 0S
Entrance testing: WNL
SLE: 1-2+ NS cat OU

128

Proliferative Mac Tel Type 2
OCTA 3mm Macula OS
Superficial Deep Outer Retina (Custom)

130

MACULAR HEMORRHAGE

70yo female —blur and { vision OS for
about 2-3 months
* Med Hx:
— HTN (in office BP 131/83)
— Type 2 DM x 12 yrs (last Alc 6.5%)
— OSA on CPAP, 1 chol, stage 3 CKD

BCVAs @dist:

— 0D 20/20%, 0S 20/150 PHNI
Entrance testing: all WNLs other than
central scotoma with facial amsler OS
SLE: NS 1 cat OU
10Ps: OD 12/ OS 14 mmHg

132
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MACULAR HEMORRHAGE

133

OCT ANGIOGRAPHY

Superficial ter

135

Greg Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
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136

138
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RVO or EXUDATIVE AMD???

Vein Occlusion

RVO or AMD??

Assessment: Twig/macular RVO
with macular edema
Plan:
*  Refer to retina for anti-VEGF
¢ Communicate to PCP:
— Importance of tight HTN, DM, and
chol control as well as DC
smoking to reduce the risk of

fellow eye RVO
— Higher risk of CVD and stroke
— Change diuretics to other HTN
meds if possible

23
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THANK YOU!

Majcher@nsuok.edu

On behalf of Vision Expo, we sincerely thank you
for being with us this year.

Reminder to Complete Your Session Evaluations!

Please be sure to complete your digital session evaluations for each
course you attended! Your feedback is important to us as our
Education Planning Committee considers content and speakers for
future meetings to provide you with the best education possible.

Vvision
expo

139 140

Question and Thank Youl!

OCT and OCT Angiography

Real World Case Studies for Enhanced Interpretation

Greg Caldwell OD, FAAO
Carolyn Majcher, OD, FAAO
Vision Expo
Thursday, March 12, 2026
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