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SESSION AMD 1
Chairs: Daniel Pauleikhof, David Sarraf, Srinivas Sadda, Nadia Waheed, Yves Cohen

Daniel Pauleikhof - Pigment epithelial detachment in exudative AMD
Nadia Waheed - Evolutive changes in wet AMD
Marco Lupidi, Felice Cardillo-Piccolino, Gabriel Coscas, Carlo Cagini - Hemodynamic variations
choroidal neovascular lesions
Aude Ambresin - Influence of structural OCT characteristics in the detection of CNV due to AMD using Of
Angiography
Yusuf Durlu - OCT and OCT Angiography findings in asymptomatic patients with exudative age-relat
macular degeneration

Key Note Lecture

David Sarraf - RAP: advanced retinal imaging of Type 3 NV

SESSION EXUDATIVE AMD 2
Chatrs David Sarraf, Eric Souied
CLASSIFICATION OF ATROPHY AND NEOVASCULARIZATION IN AMD
Srinivas Sadda OR Frank Holz - OCT Classification of Atrophy in AMD
David Sarraf - OCTA classification of NV in AMD
Florence Coscas, Diogo Reis Cabral, Gabriel Coscas, Eric Souied - OCT Angiography biomarkers in n AM

SESSION EXUDATIVE AMD 3
ADVANCED RETINAL IMAGING OF PED
Chairs: David Sarraf, Daniel Pauleikhof
Adrian Au - OCTA volumetric analysis of the progression of vascularized serous PED
David Sarraf - OCT and OCTA Evaluation of the mechanism of RPE tears associated with PED
Daniel Pauleikhoff - OCTA analysis to assess the response of PED to Anti VEGF therapy

SESSION EXUDATIVE CNV AMD 4
Chair: Rufino Silva
Rosa Dolz-Marco - Checklist of neurodegenerative changes in patients with AMD
Roberto Gallego-Pinazo - Relevance of the tomographic classification of CNV in patients with AMD
Miguel Raimundo - Sensitivity and specificity of a fully non-invasive approach (OCT+OCTA) for the diagno

Chairs: Alain Gaudric, David Sarraf
Campbell - What is the right segmentation to isolate the 4 retinal capillary layers?
Alain Gaudric - Mormal vesszel density in the macula, using projection artifact removal
Amir Kashani - Normal vessel density in the macula, using projection artifact removal
Richard Rosen - FAZ metrics or vessel density: what are the best parameters to measure capillary non
perfusion?
TBC - Factors influencing retinal vessel density measurements
TBC - Macular vascular density, FAZ and Visual Acuity in diabetic retinopathy without macular edema
Salas Matthias - Role of AO OCTA in the assessment of retinal capillary anatomy

OPTIC NERVE, NEUROLOGY, GLAUCOMA

SESSION NEUROOPHTHALMOLOGY 1
Chairs: Albert Augustin, Richard Rosen

Albert - OCT angiography and en face OCT in neuroophthalmology, update.
Richard Rosen - The role of OCT A in the diagnosiz and management of Optic Neuropathies
Umur Kayabasi - Arteritic ve. Non Arteritic anterior ischemic optic neuropathy: vascular analysis of the optic
nerve head
Gilda Cennamo - Assessment of the peripapillary vascular network in hereditary Optic Neuropathies
Marco Lupidi - OCTA in the evaluation of optic neuritis during the course of Multiple Sclerosis
Dilraj Grewal - Retinal microvasculature and neurodegenerative changes among Alzheimer's Disease, Mild
cognitive impairment, and controls

SESSION NEUROOPHTHALMOLOGY 2

ANGIO-OCT AND OCT IN NEURO-OPHTHALMIC DISEASES
Chairs: Y. Joyce Lino, Randy Kardon, Quan Dong Nguyen
Shannon Beres - TEC
Isabella Grumbach - TBC
Randy Kardon - TBC
Mark Kupersmith - TEC
Y. Joyce Liao - TBC
Heather Moss - TRC
Min Wang - TBC

SESSION NEUROOPHTHALMOLOGY 3
Chairs: Albert Augustin, Amar Ailem, Gilda Cennamo
Amar Ailem - Neuropathies optiques inflammatoires et OCT
Umur Kayabashi - Novel SD-OCT and OCT-A findings in Alzheimer's, Parkinson’s and MS
Gilda Cennamo - OCTA detects retinal vascular alterations in different phases of Multiple Sclerosis
Jado Pedro Marques - Peripapillary and macular neurovascular coupling in dominant Optic Atrophy

SESSION: OCTA IN GLAUCOMA 1

Chairs: David Huang, Natalia I. Kurysheva, Richard Rosen, Gabor Hollo
David Huang - Simulating visual field with OCTA
David Huang - Localizing glaucoma damage with OCTA
Linda Zangwill - Utility of OCTA from early to late Glaucoma
Natalia I. Kurysheva - OCTA in the prediction of Glaucoma
Richard Rosen - Quantitative OCTA for glancoma assessment
Gabor Hello - Detecting Glaucoma progression with OCTA
Goji Tomita - Focal macular ERG and OCTA in early Glaucoma

SESSION: OCTA IN GLAUCOMA 2
Chairs: David Huang, Natalia I. Kurysheva, Saja Sefic Kasumouvic
Sanja Sefi¢ Kasumovié, Aida Kasumovié, Tarik Halimié, Nesina Awdagié - Assesament of perfused
peripapillary capillaries and PCD maps in Glaucoma patients
Umur Kayabashi - Detection of pre-perimetric POAG by OCT macular ganglion cell complex analysis and OCT-
A of optic nerve fiber layer. A comparison of both methods




OPTIK KOHERANS TOMOGRAFI “OKT”

OKT retinay: invivo kesitsel degerlendiren non-invaziv bir inceleme yontemidir

Yontem; noro-retinamin farkh katmanlarimin farkl iceriklerinden dolayi

15181 farkh kirma ozelligine dayanur.
Sonucta retinanin histolojik katmanlarina benzer bir goriintu elde edilir.
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Norosensoriyel retinanin yapisi. Ustte yiiksek c¢oziiniirliiklii OKT.
Ortada histolojik kesit. Altta retina katmanlarinin sematik
gorunumu Jaffe and Caprioli 2004 ve www.webvision.med.utah.edu’den



http://www.webvision.med.utah.edu'den

NORO-OFTALMOLOJIDE OKT HANGI AMACLARLA KULLANILIYOR ?

0 ON’te aksonal kayip ile nOrodejenerasyonun degerlendirilmesinde,

0 MS-ON ile NMOSD-ON arasinda ayirici tamisinda

0 MS-ON ile NMOSD-ON patogenezlerinin arastirilmasinda

0 PMS ve RRMS ayiriminda, hastahigin agirhg ve prognozunu (EDSS)
degerlendirmede

o Immunolojik parametrelerle klinik tip ve gidislerinin iliskilerini
degerlendirmede (6rn. NMO-1gG(+) ve (-) NMOSDIi olgularla Anti MOG(+)ler)

o Iskemik optik noropatilerin ayirici tan1 ve prognozunun belirlenmesinde

0 NOrodejeneratif hastaliklarin incelenme ve irdelenmesinde

O Yapilan Meta-analizler (Lancet Neurol 2017) 6zetle
OKT’NIN TANI, MONITORIZASYON VE ARASTIRMALARA
DAHIL EDILMESI GEREKTiGINI VURGULAMAKTA
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Optical Coherence Tomograph ~& sl | | |
ElL SEVIER journal homepage: www.elsevier.com/locate/jns

Potentials for Detecting Visual

in Patients with Neuromyelitis

Journal of the Neurological Sciences

High resolution retinal scanning reveals regional structural differences ,

. <y e . Chask for
between MS and NMOSD optic neuritis regardless of antibody status iz
Nam-Hee Kim? Marcel Bertsch-Gout®”, Richard Loeb®, Ashley K. Finch®, Adil Javed®, Jacqueline Bernard®
HD JI[‘I Klmb Bﬂﬂkgrﬂu"d ﬂ“d PHFPGS! * Department of Neurology, University of Chicage Medical Center, Chicage, IL 60637, USA

tials (VEPs) can be used to ¢ ® Gundersen Health System, LaGrosse, WI 54601, USA
Cheol-Yong Park’ OCT and VEPs for detectiny
i
Kyoung Sook Jeon 5565
YU ™ Gean andsoweassessedibe , ;11 p 1NFO ABSTRACT

Joong-Yang Cho Methods This cross-sectio
i o T Keywords: Background: There is a need for biomarkers that can classify optic neuritis (ON) attacks as belonging to either
Departments of Neurology, Itljl’E hMDSD’ and 101 o Multiple sclerosis neuromyelitis optica spectrum disorder with optic neuritis (NMOSD-ON) or relapsing remitting multple sclerosis
“Ophthalmalogy, and “Occupational and Dlﬂhﬂlt}? Status Scale (EDS! Neuromyelitis optica with optic neuritis (MS-ON). This study uses spectral domain optical coherence tomography (SD-OCT) data to
Environmental Medicing, Mess, and VEPs ﬂfﬂll?p.’lt‘lﬂ'l perform a preliminary contrast between NMOSD-ON and MS-ON by analyzing peripapillary retinal nerve fiber
Dangguk University layer and intra-macular layer patterns of injury.
llsan Hosoital. Go Koici Results OCT and VEPs w Methods: In this cross-sectional study, we used SD-OCT to obtain peripapillary retinal nerve fiber layer and intra-
b AT '[h"f.']}’ and in 2% and 9% of macular layver data for 26 NMOSD-ON, 25 MS-ON, and 26 healthy control (HC) age-matched eyes. Additionally,
Deparment DT Neurology, ; ) _ j sub-comparisons compared 11 NMOSD-ON eyes that were seronegative for [gG antibodies against aquaporin 4
Research Institute and HE!SF&T.EII ﬂf ON EPISHdE‘S‘. ﬂ'!E OCT 1 (NMOSD-ON (—)) and 16 NMOSD-ON eyes that were seropositive (NMOSD-ON (+ ) to age-matched MS-ON
of National Cancer Center, eyes with first-ever ON epis eyes. Layer thicknesses were assessed using an automated algorithm and were then statistically compared using
Goyang, Korea {i B generalized estimating equations to account for inter-eye correlations.
*Department of Neurology b -HbﬂOHIIH]ILIE'S !II.IIFrt Results: Selective thinning was found in the pRNFL, mRNFL, and GCL in NMOSD-ON compared to MS-ON.
llsan Paik Hospital, Inje Li'n'wers'rty VEPs increased to 95% an Thinning in the pRNFL nasal sector was found to persist in both NMOSD-ON (—) (P = 0.017) and NMOSD-ON

i Hﬂﬁ}l with the combinat (+) (P = 0.021) compared to MS-ON. Thinning in the mRNFL temporal sector was found to persist in NMOSD-

College of Medicine, Goyang, Korea ON (+) compared to MS-ON. Diffuse thinning was found in the pRNFL, mRNFL, GCL and IPL in NMOSD-ON

compared to HC, and while diffuse thinning was also found in the GCL and IPL in MS-ON compared to HC,
selective thinning was found in the pRNFL and mBNFL.
Conclusion: The nasal region of the pRNFL may be capable of distinguishing between NMOSD-ON and M5-ON

ENFL thickness and VEP lal

Conclusions VEPs were !

bE‘l'lEI'ﬁ:ﬂ'dEtE‘-’.'h.ﬂgE}ES with regardless of antibody status. Addidonally, NMOSD-ON may cause more profound nasal axonal and inferior
ical dlsabilll'}' measures indi arcuate neuronal degeneration compared to MS-ON.
NMOSD.
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‘j”ﬂf‘““f“_"mswmi‘"“"“a""g critical role in retinal ganglion cellloss in optic neuritis. BEFEEITS el b P s



;-

Romanian Journal of Ophthalmelegy, Volume 62, Issue 1, January-March 2018. pp:3-14

REVIEW

The role of Optical Coherence Tomography
in optic neuropathies

OPTIK NOROPATILERDE OKT’nin ROLU
Eugenia IR et al 2018

MS’DE OKT OPTIiK NORITI MAKULER HASTALIKTAN AYIRDIGI

GIBI TEDAVI MONITORIZASYONUNA YARDIMCI OLUR.

\

support the importance of optical coherence tomography in the diagnosis, treatment,
and follow-up of optic neuropathies.



Multiple Sclercsiz and Related Disorders 28 (2019) 86-90

Contents lists available at ScienceDirect

Multiple Sclerosis and Related Disorders

journal homepage: www.elsevier.com/locate/msard

Case report

Unique characteristics of optical coherence tomography (OCT) results and 1)
visual acuity testing in myelin oligodendrocyte glycoprotein (MOG) e
antibody positive pediatric patients

Ram N. Narayan™", Morgan McCreary”, Darrel Conger”, Cynthia Wang®, Benjamin M. Greenberg®

* University of Texas Southwestern, Deparmment of Newrology and Neurotherapeutics, United Sexes
\"ﬂep&n:meu of Newrology, Barmow Neunological Insgnue, Phoenix, AZ 85013, United Smes

«MOG ANTIKOR SENDROMU» OPTIK NORITINDE
OKT BULGULARI, KARALTERISTIKLERI VE PROGNOZU ?

retnal segments. Withm e RNFL [BNEL <50 um) in most retinal segments, the M 0N
cohort had a statistically significant greater visual acuity relative to the AQP4 cohort,

Conclusions: Patdents with anti-MOG antibody mediated CNS disorders can suffer from subclinical ON events
with significant reductions in RNFL, Despite equally significant damage to the optic nerve, MOG-Ab positive

& lowest rAange

patents have relatively preserved visual acuity.




@ PLOS | one

Retinal Nerve Fiber Layer May Be Better
Preserved in MOG-IgG versus AQP4-1gG Optic
Neuritis: A Cohort Study

Hadas StieberKalish™ =, itay Lotan™ ¥, Judith Brody"**, Gabriel Chodick™,
OmerBialer'*, Romain Marignier, Michael Bach®, Mark Andrew Hellmann™?

1 Sackder Schoolod Modicine, Tal Awiv Univecsly, Tal Ay, Israel 2 Newo-Opishaimalogy Unit, Depanmaeni

Retinal Nerve Fiber Layer May Be Better Preserved
In MOG-1gG versus AQP4 1gG Optic Neuritis: A Cohort Study.
Stiebel-Kalish H, Lotan I, Brody J et al 2017

MOG-IgG (+) hastalarin gézlerinde Retinal Sinir Lifi Tabakasi «RSLT»,
AQP4 IgG (+) hastalarin gozlerine gore daha 1y1 korunmustur.

Com gl ng Inteseats: D Marguer senes on e z : ) g ] : ;
SR R R g i Sivisen patients ware analyzed, tan AGQP4-1g6-posithve and six MOG-lgG-positva. Thesix

raraed harm e o Biooen s patiants with MOG-1gG had ten ON eventswith disc edama, five of which ware bilataral. In
MeehSamn, Mvats and Sanot-Camme Tis the ADPY-lgG-posithe OMN events, 1710 patients had disc edama. Final sverags ANFL was



Peripapillary RNFLT Classification

NS TS
84 116
(102) (136)

NI T
134 131
(106) (144)

Within Normal Limits

o o 7O TSR [ iy
(R e ar e e Yt T

200 pm

M § g
A
"

e oV O A — Y LY. gy
" ¥ ] I

[
TS

|

|

|

Thickness [pm]

O Layer: RNFL -
300
240
180
120
60

D T T T T T T T 1

0 45 90 136 180 225 270 315 360

TMP SUP NAS INF TMP

Position [*]

“Normal kontrol’de peripapiller RSLT/pRSLT
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Makulada total retinal kalinhk/saghkh kontrol

Makuler seg mentasn/ saghkh kontrol
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Yakinmalari ve oyKkiisii:

Sag gozde bulanik gorme

o 1 hafta once bas ve boyun agrisi

Ertesi sabah sag gozde gorme kaybi(a % 60))

MS on tanisi ile incelemeler:

GK: G 0.5/0.1 RG:19/21
L tam RG:20/21
GA: sagda santral skotoma

GA/ sagda santral skotoma ve periferik daralma
tangent screen/kampimetri
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Sag pRSLT
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Sagda optik sinir etkilenmesi-MSON



HA19y E
1 haftadar sol gozde agrili gorme kaybi

GK: G:tam- RG:21/21 L:1 m PS RG:0/21
GA: solda cizilemiyor

Pupillalar: Solda RAPD(+)

GO0z Dibi: solda papilla/optik disk 6demi
SOL OPTIK NEVRIT/anterior/akut donem

GUP: bilateral solda agir gorsel ileti defekti
SUP: bilateral duysal ileti defekti

MRG: T2 hiperintens timefaktif lezyonlar
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SOL

Sol optik nevrit akut donem OKT (RSLT kahnlik artisi )
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YAKINMALARI VE OYKUSU

Sol Gb6zde gorme yitimi

3 giin once, sol goz de bulanmik gorme.
1gUn sonra tam gérme yitimi

G0z hekimi NOroloji’ye yonlendirmis.

Gorme Alan : solda santral skotom

/NOROOFTALMOLOJIK BAKI

 SolGUP =
GK : G tam L 50 cm’den PS Bl T e ey
Renkli Gorme G 21/21 L 0/21 5 . ! }
Gorme Alam : Santral skotom '
Pupillalar : Anizokori /L RAPD (+) _ SagGUP

GO0z Dibi: Fizyolojik

YORUM
@Ida posterior optik norit (PON). /

30ms

GUP- solda uzun latansh, kii¢ctik amplitudit P100 day




Sol Optik Norit




mekikier, gorkem

DOB: 7/5/1985, |D: 318268, Male

Scan Type: Fast RNFL Thickness (3.4)
Scan Date: 7/5/2007
Scan Length: 10.87 mm
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-~ © " 37yKMS(2yllk RRMS)
= Sol MS-ON (kronik dénem)

- ] L goz
eV | PRSLT: sol temporalde incelme




sag

ED 32y E NMO (3 yil)
Bilateral NMO-ON
(kronik donem)

sol

Bilateral, solda daha agir
PRSLT incelmesi
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- Kontrollerde tum makula tabakalari-sol

b

Bir MS olgusunda tim makula tabakalari -sag" Bir MS olgusunda tim makula tabakalari

Makulada retinal tabakalarim segmentasyonu
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) - sol

NMO

g " ” sol

MRSLT segmentasyon:MS’de normal, NMQO’da agir i¢ retinal tabakalarda incelme



Temmuz 2015 Agustos 2016 ARALIK 2016 Eylal 2017 Aralik 2017 24 Ocak 2018
I N

Yineleyen sag optik noritli bir olguda sol gozde yakinma ve/ya da tutulus
bulgusu olmaksizin, aylar hatta yillar oncesinde Sloan Letter KD testi ve
OKTT ile sol optik sinirin de etkilendiginin belirlenmesi...

Anti-MOG: 1/100 (++) IVMP Kismi Diizelme
Tani:RON-Anti-MOG Send. Gebelik Istegi ile ART uygulamasi

AZA onerildi!!116 mg/g Pred Ovum dondurma islemi
AZA 150 mg/gin baslandi

atrofisi
kta
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Aralik 2016
SAG OPTIK NORIT

G MRSLT incelmis
G pRSLT incelmis.

L mRSLT- NORMAL
L pRSLT

Ust kadranda incelmis
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MULTIPL SKLEROZ’DA GORULEN OPTIK NEVRITTE
OKT DEGERLENDIRMELERI VE BiR YILLIK iZLEM
Kasar S, Idiman F, Idiman E ve ark. 2011

Ortalama RSLT kalinhgi ile GUP latanslar: arasinda bagint1 (+) (r=0.41),
Orbital MRG ile RSLT arasinda bir iliski saptanmadi (p>0.05).

RSLT kahnhgi 1 yil sonra daha da | bulundu (p=0.001)

Yas etmeni kontrol edilerek MS hastalik siiresinin etkisine bagh olarak

RSLT kalinhginin, 5 yildan daha folanlarda 1 yil ve| olanlara gore daha
cok incelmisti (p=0.008)
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RRMS’li bir hastada

«TRAKTUS LEZYONU»

nun OKT yansimasi

Ganglion cell ou analysis: macular cube 200200
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30 y K RRMS sol homonim inkogrbz hemianopiye bagh, okurken sozciiklerin basim
gormedigini belirtiyor. OKT bilateral sag hemiretinal kaybi isaret ediyor. Ayrica —
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Clinical Meurophysiology 130 (2019) 180-188

Contents lists available at ScienceDirect T

Clinical Neurophysiology € -

journal homepage: www.elsevier.com/locate/clinph

Multifocal visual evoked potentials and contrast sensitivity correlate )
with ganglion cell-inner plexiform layer thickness in multiple sclerosis | %2

Divya Narayanan®, Han Cheng™*, Rosa A. Tang®, Laura J. Frishman *

*College of Oprometry, University of Houston, Hows ton, TX, LISA
" University of Houstor, M5 Eye CARE (Tinic, Houston, TX, USA

{::Se-e Editorial, pages 15?-159;)

Multipl skleroz(MS)da OKT, multifokal GUP/VEP ve
KONTRAST DUYARLIK verileri birbiri ile uyumludur.

Narayan D et al Clin Neurophysiol 2019

trast sensitivity (C5) were obtained for 53 eyes with last optic neuritis { ON) = 6 months and 105 non-0N

eyes in 90 patients. One eye (43 ON, 73 non-0MN) was used for correlations when both had the zame his-

tory, Global {G, 60 sectors) and central 5.6° (C, 24 sectors) mfVEP amplitude and latency were calculated

as mean logSNR and median latency.

Results: Eyes showing abnormal mfVEP (amplitude or latency) vs OCT (GCIPLT or RNFLT) was 77% vs 69%

(p=033) in ON, 45% vs 2% (p <0.0005) in non-0ON. In ON and non-ON, mfVEP measures and (5 come-

lated with GCIPLT and RNFLT (r= —0.24 to 0.78, p=0.03-0.0001 ). In ON, mfVEF amplitude {C,G) come-

lated better with GCIPLT ({r=0.78, 0.76) than RNFLT (r=043, 058; p<0.001, 0.01}

Conclusions: MPVEP measures and CS comrelated well with GCIPLT and RNFLT in OM and non-ON. MfVEP

amplitudes were more highly correlated with GCIPLT than RNFLT in ON. MfVEP detected significantly

more defects than OCT in non-0OM,

Significance; GAPLT, mfVEP and C5 provide useful measures of optic nerve integrity in RRMS,

© 2018 Internmational Federation of Clinical Meurophysiology. Published by Elsevier BV, All rights
reserved.
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Peripapillary retinal nerve fiber layer thickness measured by optical )
coherence tomography in different clinical subtypes of multiple sclerosis™ | &%

Irmina Jankowska-Lech™", Jaromir Wasyluk®, Witold Palasik”, Barbara Terelak-Borys”,
Iwona Grabska-Liberek®
3 Department of Ophthalmology, Medical Centre of Postgraduste Educarion, UL Czerniakowska 231, Warsaw 00-416, Poland

" Department of Neurology and Epileptolngy, Medical Cenrre of Postgraduate Educarion, UL Czerninkowska 231, Warsaw 00-416, Poland
* Department of Ophthalmology, Military Institute of Aviation Medicine, UL Krasiiskizgo 54/56, Warsaw 01-755, Polend

OKT

Multipl skleroz(MS)un farkh progressif alt tiplerinin ayirimi ve degisimi
konusunda bilgi saglar

group and 1.0-3.5 {mean 1.40 + 0.57) in the Prog{-)MS. Control group: 31 healthy volunteers (2 males, 28
females), aged 20-62 years (mean 37.4 = 10.88). Peripapillary RNFL thickness was measured around the optic
nerve head (ONH) using spectral-domain OCT (Topcon OCT 1000 Markll, FastMap v. 3.40, Topcon, Japan).
Scans were obtained according to OSCAR-IB consensus criteria.

The generalized estimating equation model (GEE) was used in the statistical analysis to assess differences in
RNFL thickness between Prog(-JMS and Prog{+ M5 patients, taking into consideration history of ON, EDSS
score, immunomaodulatory therapy, MS progression, MS daration, age and gender.

The protocol was approved by the Ethical Commitiee of the Medical Cenire of Postgraduate Education,
Warsaw, Poland and informed consent was obtained from all subjects.

Resulis: There was a significant difference between Prog(-)JMS and Prog(+ )MS groups for mean, nasal and suo-
perior gquadrant of RNFL thickness. For individuals with a history of ON, significant differences were found
between the two MS phenotypes regardless of ENFL thickness measuremenis.

Conclusions: A significant correlation was established between RNFL thickness and progression of neurode-
generation in M5 patients with no regard to history of ON. BRNFL thickness may be considered a MS biomarker
and potential diagnostic tool for assessment of disease progression.




Retinal layer segmentation in multiple sclerosis: a systematic
review and meta-analysis
D fxel Potrold. PhoER Frof Laura ) Baloer, MO, Prof Potoer A Calzhresl. MD. Prof Fhona Costedlo, MD. Temesa ©

Retinal layer segmentation in multiple sclerosis:
a systemic review and meta-analysis

Petzold A, Balcer LJ,Calabresi PA et al.
Lancet Neurol 2017;16(10):797-812

25497 kayit, 110 makale ve 40 bildiri (toplam MS’li hastalarin 5776 go6zii-
1667 MSON’lu ve 4109 MS-WON) degerlendirilmis.

Bu fark; sabit ve kesin oldugu icin OKT’NIN TANI, MONITORIZASYON
VE ARASTIRMALARA DAHIL EDILMESINI TAVSIYE EDIYORUZ.

y




Eye and Brain Dove

3 REVIEW
Retinal imaging with optical coherence
tomography: a biomarker in multiple sclerosis!?

This article was published in the following Dove Press journak

Eye and Brain
Fiona Costello'? Abstract: Multiple sclerosis (MS) is a progressive neurological disorder characterized by both
Jodie M Burton'“? inflammatory and degenerative components that affect genetically susceptible individuals. Cur-

rently, the cause of MS remains unclear, and there is no known cure. Commonly used therapies

OKT ILE RETINAL GORUNTULEME:
MULTIPL SKLEROZ(MS) DA BIR BIiYOBELIRTEC MI ?

EVET

Costello F and Burton JM

Keywords: multiple sclerosis, biomarker, optical coherence tomography, axonal degeneration,
neuronal loss, central nervous system inflammation




Using OCT as a diagnhostic

biomarker in MS
Capturing clinical and subclinical relapses

to show dissemination in space and time

Acute optic neuritis
230

220

210 _/ . Left eye
200 —}— _

190 . . Right eye
180 -

170 |
Subclinical optic neuritis
160 - &
150 -
140 -
130 -
120 -
110 -
100 -
90

RNFL thickness

5-11 8111111 1211121212 513 713 9413 3141114 11-1512-16 97

(May 2011 to September 2017)

Figure 2 OCT-measured peripapillary RMNFL thickness measures obtained from May 2011 to September 2017 in a patient with acute optic neuritis in the left eye (2011),
and subclinical optic neuritis in the right eye (2012). Note there is mild test—retest variability in the RNFL measures of both eyes over time. The clinical and subclinical optic
neuritis events were heralded by marked increases in the RNFL thickness of the affected eye(s), relative to the baseline RNFL values.

Abbreviations: OCT, optical coherence tomography; RMNFL, retinal nerve fiber layer.



Ganglion cell OU analysis: macular cube 200x200 oD ®|® 0s
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Figure 3 GCL analysis showing right hemiretinal thinning and left homonymous visual field loss caused by a lesion in the right optic tract.

Notes: This 30-year old woman with RRMS presented with difficulty seeing the beginning of words caused by a left quandrantanopic visual field defect. She had a left relative
afferent visual field defect. GCL analysis shows a pattern of right hemiretinal loss (arrows) correlating with a right optic tract lesion.

Abbreviations: GCL, ganglion-cell layer; RRMS, relapsing—remitting multiple sclerosis; IPL, internal plexiform layer.
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Figure 4 Optical coherence tomography showing evidence of cystoid macular
edema (arrow) in a patient with fingolimod-associated macular edema.
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Controversies in Multiple Sclerosis

Multiple Scleroric Journal

OCT is an alternative to MRI for monitoring S
MS - YES Szsses 775372

Ci The Authors), 2018
. I e Reprini= znd permissions:
Elias S Sotirchos and Shiv Saidha s e ackgsophcbi i
joumalsPenmissions. nan

OKT MULTIPL SKLEROZ(MS) MONITORIZASYONUNDA
MRG ICIN BIR ALTERNATIF MIDIR ? EVET

Sotirchos ES and Saidha S 2018

subclinical disease activity and assessing response to  reproducibility of spectral-domain OCT-derived f;;:ﬁf:pi‘:m i
disease-moditying therapies (DMTs). quantitative measures have been shown to be excel- and Division of

lent in MS patients, and standardized quality control zzggzljﬁgli:‘
Optical coherence tomography (OCT) is an imaging criteria have been validated to ensure reproducibility  pepartment of Neurslogy,
technique that allows rapid and non-invasive acquisi-  across centers.*> éi:fnriﬁ::;ic”iﬂn:mi“‘

tion of high-resolution, cross-sectional images of the Baltimore, MD, USA




OKT’nin ON VE MS’de YARARLANIMINA ILISKIN SON DURUM

0 Demiyelinizan-norodejeneratif hastalikta anormallik duyarlihg yiiksektir

0 MS, NMOSD ve MOG antikorlarn ile eslik eden ON’in TANI ve AYIRICI
TANDI’sinda kullamilabilir

0 OKT subklinik hastaligi belirleyebilir, MS kuskusu olan hastalarda zaman
ve mekan disseminasyonuna kanit saglayabilir

0 OKT MSON?’li hastada izlem icin kullamilabilir, RSLT ve i¢ retinal tabaka
Incelmesi ON’li hastalarda viztel prognozun kétiiliigiinii isaret eder.

o OKT MS’li hastalarda tedavi monitorizasyonunda kullanilabilir.
Baz ilaclarin yan etkilerine kanit saglayabilir.

0 OKT MS’li hastalarda NEDA icin kanit olarak kullanilabilir



YENI OKT “OCT” TEKNOLOJILERI

Son yillarda Faz sensitif OKT (Schwartz et al. 2014,Wang et al. 2007, Wang et al. 2006),
Polarizasyon-sensitif OKT (Pircher et al. 2011),

Spectroskopik OKT (Kim et al., 2015)

OKT Anjiografi (OCTA) (Ferraraet al., 2016)
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Detection of retinal blood vessel changes in
multiple sclerosis with optical coherence
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OKT-pRSLT i¢ ve dis sinir lifi tabakasi ve segmentlerde kan damarlari goriiniimii
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OKT-ANJIOGRAFI
“OCT-ANGIOGRAPHY”

* Retinal damarlarin degerlendirmesinde kullanilan non-invaziv bir yontemdir.
Bu konuda gold standart «FFA» dur.

* OKT-A’da Kimyasal verilmemesi, hizli, kolay ve ucuz olmasi ¢cok onemli avantajdir.
* Posterior retina-Makiler hastalik degerlendirmelerinde ¢ok yararh bulunmustur
(0zellikle diyabetik ve YBMD...)

* OKTA/OCTA halen evrilmekte olan bir inceleme/arastirma alamidir.



OKT-A’NIN KULLANIM ALANLARI VE BEKLENTILER

0 OKT-A halen evrilmekte olan bir inceleme/arastirma alamdur.
0 OKT-Aretinal kan akim bozuklugunu erken belirler ve
erken onleyici tedaviyi saglayarak hastalik morbiditesini diisiiriir
o0 GuUnumuzde retinal —-makduler-vaskuler hastahiklarda daha yogun kullanilr
0 OPTIK SINIR HASTALIKLARININ DEGERLENDIRILMESINDE
KULLANIMI OLDUKCA YENIDIR
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Optical coherence tomography @
angiography of the macula and optic nerve

head: microvascular density and test-retest
repeatability in normal subjects

Ching Wei Lim™, Jun Cheng’, Flton Lik Tang Tay", Hwei Yee Teo', Flizabeth Poh Ying Wong',
Vernon Ehet Yau ‘F{:ng'. Boon Anig Lim', Owen Kim Hee', Hon Tym Wong' and Leonard Wei Leon Yip' &

Abstract

Background: Despite the potential usefulness of optical coberence tomography angiogrpéty in mtined and optic dic
conditions, the reliability of the imaging modality remains undear, This study set oul 1o measure the micowasoular
density of maoula and optic dsc by mean of optical coherence (omography angiogeaphy and epont the repeatability of
the vessed density measurerments.

Methods: Cross sectional obsenvational cohon study. Subpects with normal eyes were recruited. Two sets of
optical coherence tomography angiography images of macula and optic nerve head were acoquired  during
one visit, Novel in-house developed soltware was wsed to count the pixels in each images and 1o compute
the microvessel density of the matula and optic disc. Data were analysed 1o delermine the measurement
repeatabiliny.

Results: A total of 176 eves from 88 conseoutive oemal subjedts wiene recruited. For maoular images, the mean vessel
density at superlicial reting, deep reting, outer reting and choriocapdlaries segment was OD 0113 and 050017, 000
239 and 05 0230, 0D 0179 and 05 064, OD 0237 and 05 0215 respecively. For oplic disc images, mean vesssd
density at vitreoretinal intevface, radial peripapilary capilary, superficial nerve head and disc segment at the level of
choroid were 0D 0,084 and 06 DIXE5, 00 0,140 and 0S5 0138, 00 0216 and 05 0209, 0D 0227 and 05 0236
respectivaly. The measurement repeatabdity tests showed that the cosfficient of variation of maoular scans, for rght
and lefl eyes, ranged from 64 10 31.1% and 53 1o 594% Likewise, the coefficient of vasiation of optic disc scans, o
right and left eyes, manged from 14.3 1o 774% and 135 to 733%

Conclusions: Optical coherence tomograply angiography is a useful modality to visuelse the microvasoulaiune piears
of macula and optic nerve head. The vessel density measurernent of maoular scan by miean of optical coberence

tomography angeography demonstrated good repeatabaity. The oplic disc scan, on the other hand, showed a higher
coefiich=nt of variation indicating a lower measurement repeatability than macular scan. Interpretation of optical

coherence lomography angiography should (ake into acoount test-reies repeatabiity of the imadging system




(a) 42 parc¢a goruntuniin birlestirilmesi ile
olusturulmus bir OCT-Anjio gérinumad..
(kirmuzi-RSLT, yesil Ganglion HT ve i¢
pleksiform T, mavi- I¢ niikleer ve dis
pleksiform T damarlar ile yansiyor)

(b) Optik sinir bas1 (c¢) Fovea
(d) temporal bdlge



OKTA’DA normal bir Kiside degisik boyutlardaki kesitlerle
Retinal damarlarin goriiniimii (A) 3A°3mm (B) 6A°6mm (C) 8A°8 mm.
BRI\ (izeyel retinal tabaka, yesil daha derin retinal tabaka,

sar1 gecis bolgelerini temsil ediyor.
Imajlar an AngioPlex™ device (Carl Zeiss Meditec).



Optical Coherence Tomography Angiography of the
Optic Disc; an Overview

Handan Akil', MD; Khalil Ghasemi Falavarjani, MDj; Srinivas R. Sadda’, MD; Alfredo A. Sadun', MD, PHD

‘Department of Ophthalmology, David 1 School of Medicime, University of California Los Angeles, Los Angeles, CA
*Eye Research Center, Rassoul Akram Hospital, Iran University of Medical Sciences, Tehran, Iran

Abstract

Dufferent diseases of the optic disc may be caused by or lead to abnormal vasculature at the optic nerve head.
Optical coherence tomography angiography (OCTA) is a novel technology that provides high resolution
mapping of the retinal and optic disc vessels. Recent studies have showmn the ability of OCTA to visualize
vascular abnormalities in different optic neuropathies. In addition, quantified OCTA measurements were
found promising for differentiating optic neuropathies from healthy eyes.

Eevwords: Optical Coherence Tomography Angiography; Optic Disc; Optic Nerve Head; Glaucoma; Optic Neuropathy
] Ophthalmic Vis Res 2017; 12(1): 98-105
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Optical coherence tomography angiography of optic nerve head
and parafovea in multiple sclerosis

MULTIPL SKLEROZDA OPTIK SINIR BASI (ONH)nin ve

PARAFOVEA’nin OKT-A’s1
Wang X et al 2014

OCT-A’ya dayah flow index(FI) ol¢iimleri uygulanabilir ve yararlanilabilirdir
ONH ve parafoveal perflzyonun klinik olcimleri icin uygun bir yontemdir.
Multipl skleroz(MS)’da ONH’nin FI’1 ON’in yol a¢tig1 hasari belirlemek ve

siddetini nicelendirmek acisindan yararh olabilir.

parafoveal F1.

Conclusions—Based on OCT angiography. the FI measurement 1s feasible. haghly repeatable
and reproducible, and 1t 1s suitable for clinical measurement of ONH and parafoveal perfusion.
The ONH FI may be useful in detecting damage from ON and quantifying its seventy.



Optical coherence tomography
angiography of optic nerve head and
parafovea in multiple sclerosis

Wang X, Jia VY, Spain R et al. Br J
Ophthalmol. 2014 ; 98(10): 1368-1373.

Saghkh kontrol, MS-ON(-)ve MS-ON(+) hastalarda optik sinir basi ve makulanin OCTA gdruntuleri...
Optik sinir bas1 anjiogramlar: kirmuzi cemberle ¢evrilmis alanda akis indeksi ortalanda.



Optical coherence tomography angiography enhances the detection
of optic nerve damage in multiple sclerosis

Rebecca | Spain™ 2, Liang Liu?, Xinbo Zhang3, Yali Jia®, Ou Tan3, Dennis Bourdette 2, David Huang?

Optic coherence tomography angiography enhances

the detection of optic nerve damage in multiple sclerosis.
Spain Rl et al 2017

* OKT ve OKT-A yontemleri ile optik sinir hasari arastirildi.

* MS’li 45 hasta (68 goz) ( 25 MSON+, 43 MSON-), 32 saghkh kontrol (55 goz) degerlendirildi.
* pRSLT, mMGHK ve OSB-AI (optik sinir basi akim indeksi) 6l¢ciimlendi.

* En belirgin farklihk MSON + olgularda ve OSB-AI ve MGHK kalinhginda goriildii.

* MSON + olgularda OSB-AI’nde hem yapisal farkliik hem de perfiizyon diisiikliigii goriildii.
* OKT-A ile optik sinir hasarinin belirlenmesinde duyarhligim artti. (AROC istatistiksel sonug)

http://dx.doi.org/10.1136/bjophthalmol-2017-310477
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Optical coherence tomography angiography A

indicates associations of the retinal vascular o

network and disease activity in mt_ﬁple R s prsns
Q hitpewww sagepuab couk/

joumalsPenmissions. nay

sclerosis

OKT-A Multipl skleroz (MS)da hastalik aktivitesi ile yuzeyel ve derin
retinal vaskuler degisikliklerinin birlikteligini isaret eder

Feucht N et al MS journal 2018

MS/KIS-ON olgularinda i¢ retinal tabaka volumleri ile ylzeyel ve derin damar yogunlugu
pozitif korelasyon gosterdi. Son OKT-A’dan 24 ay 6ncesi koriokapiller damar yogunlugu
enflamatuvar hastalik aktivitesi ile eslik ediyordu.

2 7 = s £ t 3 : HiLGE 02y T eIT

examination in MS and CIS patients. rechis der Isar, Technische
- 5 . o . . . . ] Universitit Minchen,

Conclusion: Optic neuritis is associated with rarefaction of the superficial and deep retinal vessels. Alter-  munich, German,

ations of the choriocapillaries might be linked to disease activity in MS. Gildas Lepennetier

Benjamin Knier
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nillary and parafoveal vascular network

AQP4(+) NMOSD’de OCT-A ile
PERIPAPILLER VE PARAFOVEAL VASKULER AGIN BELIRLENMESI
Huang Y et al 2018
ON oykusu (+) ya da (-) 55 NMOSD olgusu ile 33 saghkh kontrolde
sD- OKT ve OKT-Anjio yapilmistir.

ON oykusu(+) ya da (-) NMOSD’li olgularda periPapiller(pPDD) ve

paraFoveal(pFDD) damar yogunlugu anlamh olarak diisiik bulundu.
Damar yogunlugunda disme ON oykusiinden ve RSLT incelmesinden
(atrofiden) once gorulebildi.

ON oykusu(+) gozlerde pDD (peripapiller damar dansitesi) sD OKT
Olctmleri ile uyumluydu.

SONUC: NMOSD Ii hastalarda subklinik retinal vasktlopati
ON ve RSLT atrofisinden once ortaya cikabilir.




Healithy coniral

MMOSDHON
I

sD-OKT ve OKT-Anjio’nun saghklh
kontrol, ON oykdusu(-) ve (+)
NMOSD’li gozlerdeki gérunttleri.

En tistte saglikli gozde OKT’de normal
PRSLT (A) ve miRT (B) kalinligi,

OKT _Anjioda normal pPDD (C) ve
pFDD (D)

Ortada ON 0ykusi(-) NMOSD’li gozde
OKT’de normal pPRSLT(E), inferior
nazalde 1liml1 incelmis mIRT kalinlig:
(F)ve OKT-Anjioda azalmis pPDD(G) ile
pFDD(H) ve

En altta ON 6ykisi(+) NMOSD’ li bir
gbzde OKT’de ¢ok incelmis pRSLT (I) ve

s || iR T (J) kalilig1 yaninda OKT_Anjioda

diffuz olarak azalmis pPDD(K) ve
pFDD(L) bolgeleri.
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Optical coherence tomography @)
angiography at the acute phase of optic
disc edema

M arie-Bénddicte Bouagper Mélane Le Goff” and lean-Francols Konobelnik '~

OKT-A morfolojik analizlerde optik sinir basi1 6deminin 3 farkh

nedeni olan iskemik, inflamatuvar ve KIBAS (papilladdemi)
ayirnminda diger yontemlerden daha yararh ve basarilh bulundu.

patients} were imagesd The apparent disappearance or moderate patt=n alteration of the peripapillany capillany
vazel were observed in patents with MAIDH or papillitis, =spectively. For papilledema, the capillanes at the
surface of the optic disc were dilated and toruois, but no peripapil lary network pattem changes wers obsarved
The quantitatve analyss did naot show any difference of peripapillany network betwesn NAKDH and healthy eves
For papiliitis, the fhu index was higher in inflammatory eyes compared 1o the healthy et in average (p = 0,8]
Conclusiore At the acute phaze. the morphological anakess of OCT-A appeared to be more usetul than the
quantification analysi, fadiifating the diffesntiation betewesn the three kindz of ONH edema: mchemic
nilammatory and papilledema

Keywords: Cptical coherence tomography angiography, Opiic nenve head, Fdema, MAKHN, Microvasoolar network,
And morphobkogy
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Abstract

Purpose: To review the clinical and research value of optical coherence tomography angiography (OCTA) in the
field of neurology.

NOROLOJIK ARASTIRMALARDA OKT-A’NIN YENI UYGULAMALARI
Wang L et al 2018

OKT-A Nérolojik arastirmalarda yararh olabilir. Ozellikle Multipl skleroz(MS),
optik ndropati ve Alzheimer hastahigi gibi hastahiklarda vaskUlopatinin karakterini
belirleme acisindan klinik degerlendirme ve arastirma amach kullanilabilir.




Table 1. Patient characteristics - RHEL Trchrusa bl

RRMS (n=14) NMOSD [n=9) Controls (n=11)
Age 27.6+7.4 (14.0 - 40.0) 35.9414.9{1B8.0-58.0) 34.248.4 (23.0-45.0) n.z?z
Gender {F} & (42.9%) 8 (BB.9%) 5 [45.5%) 0.066
Disease duration [y} 3.343.3(0.3-10.0) S57+31{20-100) -
#ofeyesw/ ON+ 15 (53.6%) 15 {83.3%) 0
#ofeyesw/ON- 13 (46.4%) 3 16.7%) 22 (100%) S
Unilateral ON 13 (92.9%) 3(333%) o thinning of RNFL.
Bitateral ON 1(7.1%) & (66.7%) 0
MonophasicOM 11 (78.6%) 2 (22.7%) o
Recurrent ON 3 {21.4%) T(77.8%) 0

Table 2. OCTA and OCT analyses of patients with NMOSD ON+, RRMS ON+ and
controls

Superficial
peripapillary vascular
density

Superficial macular
vascular density

pRNFL thickness avg
pRNFL thickness_sup
pENFL thickness_inf
pRNFL thickness_nasal
pRNFL thickness temp
pRNFL symmetry

D¥isc area
C/D ratio_avg

Cup volume
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0.4:02
0101
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Fig 1. ONH and RNFL OU analysis of a NMO patient showing
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NMO patient
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