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Ultra Widefield Fundus Imaging for Diabetic Retinopathy

Szikird Kiss - Thomas L. Berenberg Cur Disb Rep (2014) 14:514

In many patients,
the diabetic pathd
outside the 7-stand

© Szidrd Kiss, #0

& Longitudinal Analysis
i The primary outcome of this study is the elative isk of 2 or more siep worsening of DR
Severity over 4 years in the groups with and without any predominantly peripheral lesions
on UWF images at baseline. Diabetic retinopathy severity at baseline and follow up vis
will be defined as the ETDRS DR severity score based on the arca of the 7-modified fiekds
from the UWF images. Eyes receiving PRP will be considered an event for the primary
DR worsening outcome regardss of staring retinopathy level.
‘Secondary analysis will explore additional sk factors including: type of peripheral
lesions, location of peripheral lesions, presence or absence of peripheral lesions, whether
DR within the i with UWF images,
and extent of peripheral or posterior non-perfusion on fluores y
include g 3 v,
improvement, worsening, or development of DME, and development of vitrcous
ation, and development of peripheral lesions. Secondary analyses
will evaluat risk factors for . parallel
the primary outcome.

b. Cross Sectional Analysis

Level of agreement between DR or DME severity as graded on UWF versus DRCR.net
protocol images

L Percent and type of peripheral lesions identified on UWF images not seen on DRCR.net
protocol images
Percent of time peripherallesions seen on UWF images outside the 7 standard fields could
change level of ETDRS DR severity
Correlation between peripheral and posierior nonperfusion on the UWF FA

. Exentof, UWFFA and
baseline DR and DME severity level
«

Peripheral Diabetic
Retinopathy (DR) Lesions
on Ultrawide-field Fundus

Images and Risk of DR
‘Worsening Over Time
(Protocol AA)

opathy s
assessment of diabetic retinopathy severity on UWF photos.
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Midperipheral Fundus

Shimizu, 1980

-

Table 4 Numbes o Eyes and Fxten of Macula Thickening

Preteatnent Macular T

6o
Postialment  ————— A e Comptsonof
Macular Thickning A e Feanra Argon
Central PRP* rcosgdaen for
Pergheral PRP Renopuy

PRP = panetinal holocoaguiation
* One macula wih preleatment thckening could ot
Decause of vlieous opaciy.

Blankenship, 1987




Reduction of severe macular edema in eyes with poor vision after
panretinal photocoagulation for proliferative diabetic retinopathy

Thomas W. Gardner,* Andrew W. Eller, and Thomas R. Friberg

Gracfe's Arch Clin Exp Ophthalmol (1991

Improvement of Macular Edema after
Panretinal Photocoagulation for
Proliferative Diabetic Retinopathy

Thomas W, Gardner. M.
Ao . Eler, MO
1988 Thomas R. Friberg, MD.
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RaScal: A Pilot Study to Assess the Efficacy,
Durability, and Safety of a Single Intervention
with Rani umab plus Peripheral Laser for
Diabetic Macular Edema Associated with
" " Lwith

Ophthaimolgica

Pl P on
Fluorescein Angiography

Ian J.Sufer® Marc C.Peden® Mark €. Hammer® W, Sanderson Grizzard
Janet Traynom®  Scott W. Cousins®

Key Words.

Diabetic macular edema - luorescein angiography.
Anti-VEGF - Ranibizumab - Laser photocoagulation
Combination therapy - Optical coherence tomography

Abstract

Background and Objectives: To determine the efficacy, du-
rability, and safety of a single treatment with intravitreal ra
nibizumab plus peripheral scatter laser (RaScal in patients
with diabetic macular edema associated with peripheral ret
inal nonperfusion on ultrawide-field fluorescein angiogra:
phy (UWFA). Study Design: A 6-month, randomized, con.
trolled, prospective phase Il study of 30 treatment-naive
eyes of 22 patients (8 bilateral patients) with visual impair
ment secondary to diabetic macular edema associated with
peripheral nonperfusion on UWFA. Patients were random.
ized to receive ranibizumab plus UWFA-guided peripheral
scatter laser (n = 15) or

tients had fewer recurrences warranting retreatment (33%
V5. 80%, p < 0.003). Mean change in final visual acuity and
central foveal thickness were not statistically significant be-
tween groups. Conclusion: This pilot study suggests the ef-
fi t

ipheral nonperfusion on UWFA. 20145 Kargr AG,Basl

Introduction

ticretinopathy is

ia ading cause of moderateand
severe visual loss in d

cloped countries. It is of
‘mount socioeconomic impact as the prevalence of diabe-
tes is sharply increasing, Diabetic macular edema (DME)

lar laser (n = 15). Results: At6 months, the Rascal. group pa:

2010,

Wide-Field Guided Photocoagulation for DME

Month

Design

1 2 3 6 9

12,18 36
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Baseline Patient Demographics

Anti-VEGF only Anti-VEGF + TRP Total
% OD 35% (7120) 55% (11/20) 45% (18/40)
Mean Age
55 (44-73 56 (31 - 73, 55(31-73
s @-73) @G1-73) 61-73)
% Female 20% (4120) 25% (5/20) 24% (7/29)
Mean HbAIC
88 (5.9 - 129 8(59- 128 86 (5.9 - 12.9)
= ( ) ( ) ( )
Mean DM 2002 2001 2001
Diagnisis Year (range) (1982 - 2012) (1980 - 2012) (1980 - 2012)
Dl:':::sz*":” 2012 2012 2012
nge) (2008 - 2014) (2010 - 2014) (2008 - 2014)
Mean ETDRS BCVA

(range) 59.1(23 - 75) 60.1 (37~ 76) 596 (23 76)
Snellen ecuivalene  20/63 (201400 ~20/32)  20/63 (20/200 - 20/32)  20/63 (20/400 - 20/32)

Mean CRT (range) 571 ym (262 1034) 488 um (273-946) 530 um (262 — 1034)

I T VeI

Compliance

# #
.# Patient Hatient #
Patients s .
s Possibl
Conies Droppe (ol e Visits
edM36 | PP d
(LOCF)
e 16 4 18 694
only
Anti-VEGF
+TRP 18 2 19 743

#

%

Missed | Visits

Visits

71

70

Missed

10%

9%
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650
g_soo
8550 ~Monotherapy
f=4
5 500 aCombination T herapy
iE 450
5 400 RPN P = 0.45
2 350 , : il [ \]T/\JJ/\IT\ J {\ 5
o
= 300 .N/ \V e >LH \ﬁ\W\W
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£ 550 N AT
()

200

0 6 12 18 24 30 36
Month

e 115 s a3 B Aoy s B TS i 1 Bu A E 5 B o b 1l S P i s o e
1917 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 Is Is 16 I8 I
VGVEGE + TRP 488 368 400 390 378 370 349 370 400 368 379 340 329 335 341 348 315 352 324 316 377 347 362 351 377 48 328 323 350 324 315 361 311 328 311 325 324 34
= 20 20 20 19 18 16 17 18 15 16 18 19 18 19 18 17 18 14 17 Is |7 18 15 17 17 15 17 16 15 15 15 16 15 17 16 18 19 I

20 17

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}

ETDRS BCVA Letters
3 & 3 & 8

w
@

P =0.09
g NN LN A )
L AR N
ok
KR TINAY T
- ™
’< +Monotherapy
aCombination Therapy
0 6 12 18 24 30 36
Month

003 1 2 3 4

5 6 7 8 910 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 3
-VEGF only 59.1 61,8662 66.5 682 67.3 689 68.1 69.7 674 68.1 71.571.973373871.670.1 729706708736 72.6 33 725712738729 71.6 34735 73871.9697 71.1 72973272471

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 I

Anti-VEGF +

TR,

60.1 63.1 61.4165.3 689 69.070.0 69.2 66,3 65.3 643 69.6 707 69.8 69.5 68,6 69.2 65.5 67.9 707 68.471.271.571.2 67,4 672 704 71.5 69.1 72.7 73.1 688720 69.3 702692 699 68

Percentage of
Patients

ETDRS Letters Gain/ Loss

80%
70% P=033
60%
50%
40%
30%
20%
10%

0%

= Arti VEGF only
WA VEGF ¥ TRP

P=0.14

Gain of 10+ Letters

Gain of 15+

Gain of
Letters

Gain of 15
Letters

Loss of

Loss of 15
Letters

Letters

Anti-VEGF only
Anti-VEGF + TRP

67% (12)
47% 9)

50% (9)
26% (5)

0% (0)
5% (1)

0% (0)
5% (1)

PRN Treatment by Year

Randomized
Arm

Ranibizumab

Ranibizumab +
TRP

Includes PRN RBZ of all patients

86% (126/146)

90% (141/156)

72% (137/190)

81% (161/198)

62% (99/160)

71% (131/184)

Anti-VEGF only (n=9)

Anti-VEGF + TRP (n=8)

10291 degrees? 10076 degrees? -2%

9826 degrees? 8102 degrees? -18%

Adverse Events

Combination Therapy Cohort

Ocular Adverse Events
Vitreous Hemorrhage
Neovascularization elsewhere
Neovascularization of the disc
Neovascularization of the irs
Worsening glaucorma
Worsening cataract
Posterior vitreous detachment
Epiretinal membrane

hema

Dilated pupil

Notable Serious Adverse Events
r glaucoma

Vitreous hemorrhage with acute vision loss
Sepsis

Systolic heart failure

Arial flutter

Coronary artery disease

Pheumonia

Osteomyelitis

Cellulitis

Worsening renal failure

Monotherapy Cohort

2(10%)
4(20%)

3(15%)

2(10%)
0(0%)
0(0%)
0(0%)
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Why Didn’t TRP Reduce Tx Burden?

Remaini
Photored

150,000

100,000

Macular Pho

150,000

100,000
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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

Rave Pt 005 Wide Field FA

Month 8

Month 12
Rave Pt 008 Wide Field FA Clinical Importance of the Peripheral Retina
*Retinal Vascular Diseases
*Diabetic Retinopathy
*Surgical Diseases
*Uveitis & Tumors
Month 8

ldiopathic Retinal Vasculitis

© Szildrd Kiss, v
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© Szildrd Kiss, v

© Szildrd Kiss, >

© Szildrd Kiss, v

Wea Comer

© Szildrd Kiss, v

Following

el Comel

13



3/5/19

Indocyanine Green Angiography

Central Serous Retinopathy (CSR)

06:47 FA

Central Serous Retinopathy (CSR)

Indocyanine Green Angiography

Central Serous Retinopathy (CSR)

© Szildrd Kiss, >

© Szildrd Kiss, m0

wea Comes
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Clinical Importance of the Peripheral Retina

Ophthalmology

*Retinal Vascular Diseases

*Diabetic Retinopathy
«Surgical Diseases
*Uveitis & Tumors

© Szildrd Kiss M

Case |

Sudden On isual Field Two days Cryotherapy
Cut in a Phakic 38 year old man and a pneumatic retinopexy

© Szidrd Kiss, #0 s Cores

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

© Szildrd Kiss, >

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

© Szildrd Kiss, m0

Case 4 — Pro;

© Szildrd Kiss, v

nosis

el Comel
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Retinal Detachment

Courtesy of Jean Franols Karobelnik, M.D.
Cnivershe U Bartanas

CLARU
S

Basics of OCT Angiography

David M Brown, MD, FACS

at

F A

Physiologic Imaging

Fluorescein Angiography
Indocyanine Green Angiograph

OCT-Angiography

16
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Principles of OCT Angiography

Motion Contrast Detection of Flow

Structure : OCT

Flow : OCT
Angi h

« 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

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

* 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

CNV with Fibrosis and Feeder Vessels (oct angiography. Topeon DR Triton Swept Source 0CT)
at a

Cou Karl Landsteiner I Imaging

Inner Retina Capillary Network
Has 3 Individual Layers

RPC

Radial peripapillary
capillaries are clearly
visible

17
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Superficial vascular
plexus is clearly visible

« Valuable for vascular
diseases involving
the macula

angiorLow

Deep capillary plexus is
clearly visible

 Important for outer retinal

vascular diseases
* Helps to analyze deep
capillary ischemia

Choriocapillaris is
visible

» Helpful to highlight the
tightly packed network
under the macula

* May help to show impact
of treatments to RPE

OCT-A : Structure & Function

Neovascular AMD

81 year-old 20/20
female 20/200

Select area: 1.455 mm?
: 0.872 mm?

18
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52-year-old male ().OIIOO

Hx of systemic HTN “\.20/20

Branch Retinal

Vein Occlusion

(3*3 mm Scan
Area)

A TALE OF
TWO
RETINAS...

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

g Cellcept , po prednisone
ered off, 88 days s/p Ozurdex

19
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CNV in Central Serous

A.=IVFA
B.=OCT-A

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

Type 1 NV Tangled Network

20
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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

FA ICGA AngioVue

Prof. Federico Ricci, Tor Vergata University, Rome, Italy

21
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Retina OverVue

Right / OD

CNV

Retina Overvue

300x300 00 Sz ()

22
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IVFA ICG

OCT-A

Sign of type 3 NV

RAP

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

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

Polypoidal ;\

disease V

ICG

23
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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 in Diabetic A Prosp Pilot Study
Dr. Akiniro Ishibazawa and Dr. Akitoshi Yoshida
American Journal of Ophthalmology in April, 2015

Supefficial Deep Choriocapillaris

OCT-A in Diabetic Retinopathy

OCT-A in Diabetic Retinopathy

OCT-Ain
Diabetic
Retinopathy

{PLEX® Elite

Diabetes

*  Capillary non-perfusion
¢ Microaneurysms
¢ Microaneurysms’ lumen obliteration

+ Diabetes: Neovascularization
(proliferative diabetic retinopathy)

Superficial

Superficial

Diabetes

Capillary non-perfusion
Microaneurysms
Microaneurysms’ lumen obliteration

Diabetes: Neovascularization
(proliferative diabetic retinopathy)

Deep

24
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*  Capillary non-perfusion
¢ Microaneurysms
¢ Microaneurysms’ lumen obliteration

Diabetes: Neovascularization
(proliferative diabetic retinopathy)

Superficial

Superficial

«  Capillary non-perfusion
*  Microaneurysms
¢ Microaneurysms’ lumen obliteration

+ Diabetes: Neovascularization
(proliferative diabetic retinopathy)

Deep

Capillary non-perfusion, blackened area
without flow outside FAZ

Middle Maculopathy
PAMM

25



Retina Map

Superficial

Deep

Avascular

Choriocapillaris
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Case
VA: OD: 20/20 OS: 20/60

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.

26
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Gid s —— s Left/ OS
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Retina OverVue

Right 70D

Retina OverVue

Foveal Hypoplasia

28
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Right/ OD

Capillary non-perfusion

Microaneurysms

Heidelberg Spectralis OCT-2 OCTA
(FDA approved!)

HRA vs SS-OCTA

9x15

S EY

] L v B
3 months
post-op
y B ‘ i 4 : PLEX® Elite

29



9 months
post-op

S EY

3-2017

cHy
Jesn Frarsons KOROBELNIK

10-2017
e

PLEX® Elite

PLEX® Elite

9-2016

S U2y eE 2 PLEX® Elite

& % NS PLEX® Elite

S ES
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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

3/5/19
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