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Clinical Importance of the Peripheral Retina

•Retinal Vascular Diseases
•Diabetic Retinopathy
•Surgical Diseases
•Uveitis & Tumors



3/5/19

2



3/5/19

3



3/5/19

4

Clinical Importance of the Peripheral Retina

•Retinal Vascular Diseases
•Diabetic Retinopathy
•Surgical Diseases
•Uveitis & Tumors

Clarus UWF - Diabetic Retinopathy Pt. 1
Courtesy of Jesse Jung, M.D.
East Bay Retina Consultants

Clarus UWF- Diabetic Retinopathy Pt. 1 
(cropped top/bottom)
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Ultra-Ultra 
Wide

GH

Role of Ischemia
Diffuse DME

Widespread peripheral
ischemia

FP/7 field overlay comparison

Retinal Pathology in the ETDRS 
7 Standard Fields

90° ≈ 30% 
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Identification of Additional Retinal 
Pathology on UWF Image

200° ≈ 80-90% 

Angiography? 

Conventional ImagingUltra Widefield Imaging

Diabetes and Diabetic 
Retinopathy

© Szilárd Kiss, MD
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37

In many patients, nearly all 
the diabetic pathology lies 

outside the 7-standard fields

© Szilárd Kiss, MD © Szilárd Kiss, MD

Shimizu, 1980

VS

Blankenship, 1987
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Gardner, Eller, & Friberg 1990 Takamura et al 2014 Suner et al 2015˜

VEGF
1988

Takamura et al 2014 Suner et al 2015˜

Inclusion Criteria 
• 40 patients: center-involving DME 
• 20/32-20/400 (Snellen equivalent) 

• Extensive peripheral retinal non-perfusion  NCT 01552498
IND 113691

Wide-Field Guided Photocoagulation for DME

DAVE

TRP
TRP as needed

Month 0 1 2 3 9 126
Monotherapy

N=20

Combination
N=20

18 36

Monthly 
ranibizumab

Monthly visits 
PRN ranibizumab

Wide-Field Guided Photocoagulation for DME
Design
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Baseline

Month 6 Month 6Month 6

Baseline Patient Demographics
Anti-VEGF only Anti-VEGF + TRP Total

% OD 35% (7/20) 55% (11/20) 45% (18/40)

Mean Age
(range) 55 (44-73) 56 (31 - 73) 55 (31 - 73)

% Female 20% (4/20) 25% (5/20) 24% (7/29)

Mean HbA1C
(range) 8.8 (5.9 - 12.9) 8 (5.9 - 12.8) 8.6 (5.9 - 12.9)

Mean DM 
Diagnisis Year (range)

2002
(1982 - 2012)

2001 
(1980 - 2012)

2001 
(1980 - 2012)

Mean DME
Diagnosis Year 

(range)
2012 

(2008 - 2014)
2012 

(2010 - 2014)
2012 

(2008 - 2014)

Mean ETDRS BCVA 
(range)

Snellen equivalent
59.1(23 – 75)

20/63 (20/400 – 20/32) 
60.1 (37 – 76)

20/63 (20/200 – 20/32)
59.6 (23 – 76)

20/63 (20/400 – 20/32) 

Mean CRT (range) 571 µm (262 – 1034) 488 µm (273 – 946) 530 µm (262 – 1034)

Protocol 
Compliance

Cohort
# 

Patients 
Complet
ed M36

# 
Patient

s 
Droppe

d

# 
Patient

s 
Analyze

d 
(LOCF)

# 
Possibl
e Visits

# 
Missed 
Visits

% 
Visits 

Missed

Anti-VEGF 
only

16 4 18 694 71 10%

Anti-VEGF 
+ TRP

18 2 19 743 70 9%
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Month

Monotherapy
Combination Therapy

0 0.3 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Anti-VEGF only 571 375 385 375 398 343 315 376 312 327 335 293 318 288 297 321 308 314 327 283 302 269 303 271 311 293 276 319 269 264 284 285 262 269 256 258 282 286

n= 20 17 19 17 18 15 18 18 16 14 14 16 17 18 16 13 18 15 16 17 17 17 17 15 17 18 16 15 16 15 13 16 15 15 15 16 18 18
Anti-VEGF + TRP 488 368 400 390 378 370 349 370 400 368 379 340 329 335 341 348 315 352 324 318 377 347 362 351 377 348 328 323 350 324 315 361 311 328 311 325 324 344

n= 20 20 20 19 18 16 17 18 15 16 18 19 18 19 18 17 18 14 17 15 17 18 15 17 17 15 17 16 19 15 15 16 15 17 16 18 19 19

P = 0.45
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Month

Monotherapy

Combination Therapy

0 0.3 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Anti-VEGF only 59.1 61.8 66.2 66.5 68.2 67.3 68.9 68.1 69.7 67.4 68.1 71.5 71.9 73.3 73.8 71.6 70.1 72.9 70.6 70.8 73.6 72.6 73.3 72.5 71.2 73.8 72.9 71.6 73.4 73.5 73.8 71.9 69.7 71.1 72.9 73.2 72.4 71.6

n= 20 17 19 17 18 15 18 18 16 14 14 16 17 18 16 13 18 15 16 17 17 17 17 15 17 18 16 15 16 16 13 16 15 15 16 16 18 18
Anti-VEGF + 

TRP 60.1 63.1 61.4 65.3 68.9 69.0 70.0 69.2 66.3 65.3 64.3 69.6 70.7 69.8 69.5 68.6 69.2 65.5 67.9 70.7 68.4 71.2 71.5 71.2 67.4 67.2 70.4 71.5 69.1 72.7 73.1 68.8 72.0 69.3 70.2 69.2 69.9 68.2

n= 20 20 20 19 18 16 17 18 15 16 18 19 18 19 18 17 18 14 17 15 17 18 15 17 17 15 17 16 19 16 15 17 15 17 16 18 19 19

P = 0.09

ETDRS Letters Gain/ Loss

67%
50%47%

26%
0%

10%
20%
30%
40%
50%
60%
70%
80%

Anti -VEGF only
Anti -VEGF + TRP

Gain of 10+ Letters Gain of 15+ 
Letters

Cohort Gain of 10 
Letters

Gain of 15 
Letters

Loss of 10 
Letters

Loss of 15 
Letters

Anti-VEGF only 67% (12) 50% (9) 0% (0) 0% (0)

Anti-VEGF + TRP 47% (9) 26% (5) 5% (1) 5% (1)

P = 0.33

P = 0.14

Pe
rc

en
ta

ge
 o

f 
Pa

ti
en

ts

Includes PRN RBZ of all patients 

PRN Treatment by Year
% PRN

Randomized 
Arm Year 1 Year 2 Year 3

Ranibizumab 86% (126/146) 72% (137/190) 62% (99/160)

Ranibizumab + 
TRP 90% (141/156) 81% (161/198) 71% (131/184)

Baseline GVF M36 GVF % Change 

Anti-VEGF only (n=9) 10291 degrees2 10076 degrees2 -2%

Anti-VEGF + TRP (n=8) 9826 degrees2 8102 degrees2 -18%

Adverse Events 
Monotherapy Cohort Combination Therapy Cohort

Ocular Adverse Events
Vitreous Hemorrhage 2 (10%) 2 (10%)

Neovascularization elsewhere 4 (20%) 0 (0%)
Neovascularization of the disc 2 (10%) 0 (0%)
Neovascularization of the iris 2 (10%) 0 (0%)

Worsening glaucoma 3 (15%) 0 (0%)
Worsening cataract 3 (15%) 6 (30%)

Posterior vitreous detachment 4 (20%) 5 (25%)
Epiretinal membrane 1 (5%) 3 (15%)

Hyphema 2 (10%) 0 (0%)
Dilated pupil 0 (0%) 1 (5%)

Notable Serious Adverse Events
Neovascular glaucoma 2 (10%) 0 (0%)

Vitreous hemorrhage with acute vision loss 0 (0%) 1 (5%)
Sepsis 1* (5%) 1* (5%)

Systolic heart failure 1* (5%) 1* (5%)
Atrial flutter 1* (5%) 1* (5%)

Coronary artery disease 0 (0%) 1 (5%)
Pneumonia 2* (10%) 1* (5%)

Osteomyelitis 3* (15%) 1* (5%)
Cellulitis 2 (10%) 1 (5%)

Worsening renal failure 3 (15%) 4 (20%)

* Systemic events experienced by patients with both eyes enrolled are reported in both columns. Events reported on a per patient basis
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Why Didn’t TRP Reduce Tx Burden?
Rods

The average 
human retina 
contains 92 
million rods

Rods + Cones

Macular Photoreceptors = 47%

Remaining Peripheral 
Photoreceptors = 26%

No evidence that TRP reduces treatment burden in DME 

Rave Pt 001 FA
Screen Month 12

Rave Pt 002 Wide Field FA

Month 13
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Rave Pt 004 Wide Field FA

Month 12

Month 8
Rave Pt 005 Wide Field FA

Rave Pt 008 Wide Field FA

Month 8

Clinical Importance of the Peripheral Retina

•Retinal Vascular Diseases
•Diabetic Retinopathy
•Surgical Diseases
•Uveitis & Tumors

Idiopathic Retinal Vasculitis

© Szilárd Kiss, MD
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Retinal Vasculitis

Confined to Left Eye

© Szilárd Kiss, MD

10 Days Following Steroid Treatment

Peripheral Ischemia
© Szilárd Kiss, MD

2 months later

Peripheral Ischemia and Neovascularization
© Szilárd Kiss, MD

Following anti-VEGF and Laser

© Szilárd Kiss, MD
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Indocyanine Green Angiography

Central Serous Retinopathy (CSR)

Indocyanine Green Angiography

Central Serous Retinopathy (CSR)

Indocyanine Green Angiography

Central Serous Retinopathy (CSR)
© Szilárd Kiss, MD

Chronic Central Serous Choroidopathy
Late Hyperfluorescence Corresponding to the Areas of Dilated Vessels

© Szilárd Kiss, MD
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Clinical Importance of the Peripheral Retina

•Retinal Vascular Diseases
•Diabetic Retinopathy
•Surgical Diseases
•Uveitis & Tumors

© Szilárd Kiss, MD

Retinal Detachment

Sudden Onset Infranasal Visual Field 
Cut in a Phakic 38 year old man

Two days following cryotherapy 
and a pneumatic retinopexy 

© Szilárd Kiss, MD

Case 1

Six weeks following small gauge trans-conjunctival 
25-gauge vitrectomy, endolaser and SF6

© Szilárd Kiss, MD

Case 2

Two months following small gauge trans-conjunctival 
25-gauge vitrectomy, cryotherapy and C3F8

© Szilárd Kiss, MD

Case 3

© Szilárd Kiss, MD

Case 4 – Prognosis
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Retinal Detachment w/Break 
Courtesy of Jean François Korobelnik, M.D.
Universite de Bordeaux

CLARU
S Clarus WF

Silicone Oil

Basics of OCT Angiography
David M Brown, MD, FACS

Physiologic Imaging 

Fluorescein Angiography
Indocyanine Green Angiography

OCT-Angiography
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Principles of OCT Angiography
Motion Contrast Detection of Flow

Example of using motion contrast to highlight the 
flowing water in this water faucet video

• Detects blood cell motion contrast

• Cross-sectional images acquired 
rapidly and repeatedly from the 

same location on the retina

• The flow is seen as the difference
between two subsequent image 

frames: 
Flow = Frame #1 – Frame #2

Structure : OCT Flow : OCT 
Angiography

• Non-invasive way of imaging blood vessels
• Allows visualization of the deep choroidal 

plexus
• Allows information in 3 seconds
• Used for:

CNV, RVO, Diabetes, Arterial occlusion, 
Uveitis, AMPPE, Polypoidal disease, 

Superficial Vascular Plexus, Deep Vascular Plexus and 
Choriocapillaris at Normal macula 

Inner Retina Capillary Network 
Has 3 Individual Layers

Radial peripapillary 
capillaries are clearly 

visible

RPC
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Superficial vascular 
plexus is clearly visible

Superficial capillary

• Valuable for vascular 
diseases involving 
the macula

Deep capillary plexus is 
clearly visible

Deep capillary

• Important for outer retinal 
vascular diseases

• Helps to analyze deep 
capillary ischemia

Choriocapillaris is 
visible

Choriocapillary

• Helpful to highlight the 
tightly packed network 
under the macula

• May help to show impact 
of treatments to RPE

OCT-A : Structure & Function

106

OCT

OCTA OCT

Images courtesy of C.J. Chen, M.D

Cross sectional

Enface

0:55

5:10

Neovascular AMD
81 year-old 

female VA
20/20
20/200

Select area: 1.455 mm2

Vessel area: 0.872 mm2
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Branch Retinal 
Vein Occlusion 
(3*3 mm Scan 

Area)

52-year-old male
Hx of systemic HTN

BRVO - Wykoff Clinic
VA
20/100
20/20 A TALE OF 

TWO 
RETINAS…

David M Brown MD
Retina Consultants of Houston, Houston Methodist Hospital, TX

2 mg Cellcept , po prednisone 
tapered off, 88 days s/p Ozurdex

VS
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PIC/ MFC Under control   Self tapered 
PO Prednisone

VS

CNV in Central Serous

• A.=IVFA
• B.=OCT-A
• Using automated
• depth imaging 
• C.=ICG
• D.=OCT-A

A

B D

C
Type 1 NV Tangled Network
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Type 1 NV Sea fan-like blood 
vessels with large feeder vessels 

and large caliper vessels

Type 1 NV Cartwheel 
network

Type 2 NV FA vs. ICGA vs. OCT 
Angiography 

Occult CNV
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CNV

CNV
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CNV

IVFA ICG OCT-A

Sign of type 3 NV

RAP
Dilated blood vessel wider than capillaries in “Deep” and “Outer Retina” image. 

New blood vessel much wider than capillaries’ diameter in “Outer Retina”. 

Polypoidal 
disease 

ICG
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Diabetic Retinopathy
• OCT angiography can clearly visualize 

microaneurysms and retinal non-perfused 
areas and enables closer observation of 
each layer of the retinal capillaries

“Optical Coherence Tomography Angiography in Diabetic Retinopathy: A Prospective Pilot Study
Dr. Akihiro Ishibazawa and Dr. Akitoshi Yoshida

American Journal of Ophthalmology in April, 2015

OCT-A in Diabetic Retinopathy

Superficial Deep Choriocapillaris

OCT-A in Diabetic Retinopathy

OCT-A in 
Diabetic 

Retinopathy

Diabetes
• Capillary non-perfusion
• Microaneurysms
• Microaneurysms’ lumen obliteration 

• Diabetes: Neovascularization 
(proliferative diabetic retinopathy)  

Superficial Deep

Diabetes
• Capillary non-perfusion
• Microaneurysms
• Microaneurysms’ lumen obliteration 

• Diabetes: Neovascularization 
(proliferative diabetic retinopathy)  

Superficial Deep
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• Capillary non-perfusion
• Microaneurysms
• Microaneurysms’ lumen obliteration 

• Diabetes: Neovascularization 
(proliferative diabetic retinopathy)  

Superficial Deep

• Capillary non-perfusion
• Microaneurysms
• Microaneurysms’ lumen obliteration 

• Diabetes: Neovascularization 
(proliferative diabetic retinopathy)  

Superficial Deep

CME

Capillary non-perfusion, blackened area 
without flow outside FAZ

Middle Maculopathy 
PAMM
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Superficial

Deep Choriocapillaris

Avascular

Case

Comments: Interesting case of 25yo with APMPPE. OCTA OD 
particularly dramatic, showing decreased choriocap flow in area of 
lesions that then improves over time as lesions resolve. She was 
treated with oral Pred. VA improved to 20/20 ou as of last visit.

VA: OD:  20/20 OS: 20/60
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Foveal Hypoplasia
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Capillary non-perfusion Microaneurysms

Heidelberg Spectralis OCT-2 OCTA 
(FDA approved!)

HRA vs SS-OCTA 
9x15

Jean  Franço is K O RO BELN IK Jean  Franço is K O RO BELN IK

SS-OCTA 12x12
HRA

Jean  Franço is K O RO BELN IK

3 months 
post-op

Jean Franço is K O RO BELN IK
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9 months 
post-op

Jean Franço is K O RO BELN IK

28 yo
male

Jean Franço is K O RO BELN IK

9-2016

3-2017

Jean Franço is K O RO BELN IK

7-2017

Jean Franço is K O RO BELN IK

10-2017

Jean Franço is K O RO BELN IK Jean  Franço is K O RO BELN IK
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• In the future the OCT-A may help us follow, aid in 
diagnosis, and change our treatment paradigms for 
patients with CNV
• The OCT-A aids in determining where the pathology 

is occurring non invasively
• The OCT-A may help guide drug development

THANK YOU


