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* retinas

* optic nerves

* brain

e control of eye muscles




Sebme

Different approaches: structures

Optical coherence tomography (OCT)

Ultra Wide Field
eye fundus imaging




Different approaches: functions  2cP™Me.

Visual
stimulus

Response

=» in many situations, one single approach is not sufficient
=» what matters for the patient is function...



Visual
stimulus

Goldmann visual field
perimeter ~1950

NHS

Visual field perimetry

Response

Traquair, 1927



Visual field perimetry

Retinitis Glaucoma Optic nerve Brain stroke
pigmentosa intoxication

Traquair, 1927



Visual field perimetry Gebme,

Visual
stimulus

Response Advantages of automated perimetry

- more sensitive detection of alterations

- comparison with normal data

- follow-up of evolution

- suppression of operator’s bias

Octopus automated
perimeter ~1980

NHS :



Visual field perimetry

Automated perimetry tests only the near-peripheral
field.

This is suitable for early stage glaucoma (the “mass

market”) but not for other applications: 80
advanced glaucoma, retinitis pigmentosa, neuro-

ophthalmology...

that require tests of the mid and far peripheral fields

mid-peripheral

near-peripheral
30° 30°

paracentral central

Visual field of right eye

Sebme

far
peripheral

60° 90°



Visual field perimetry

Testing the mid and far periphery
- static tests

- kinetic tests: more specific of periphery and faster

Static tests

Kinetic tests

Sebme

R T T T T T T T T T
a0 TE B0 45 30 15 0 -15 -30 45 G0
IMODE SEMEIBILITE

Mixed automated
perimetry



Visual field perimetry

Testing the mid and far periphery
- static tests
- kinetic tests: complex algorithms

depend of type of disease
depend on patient’s cooperation

=» manual, computer assisted perimetry
requires highly skilled operator
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Manual, computer assisted
perimetry
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Visual field perimetry Gebme,

Champ Goldmann ID%LEZNTMMWI e | o .
. 06:31mm | soptéres cndtiaves | | ERnS03A3a005
Eye tracking technology 3 ,, i
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Visual field perim

Copyright Metrovision

Eye tracking technology

- evaluation of nystagmus
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Sebme

Visual field perimetry

Testing children

- attraction perimetry




Day and night vision

Scotopic Mesopic Photopic
i - ~
i \ |
N\

rods - cones
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0,005 0,05 05 5 50 (cd/m2)

Standard
perimeters
testing
range

L"('(Tdi/nnig)ce Level Environment
Absolute threshold
SCOTOPIC
0.001
0.01 Full moon night
0.1 MESOPIC
1
10 Cloudy sky
100
1000 PHOTOPIC
10+4 Bright sky
10+5

@ebmeg

MonCvONE-CR
testing
range
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Driving at night
Low mesopic light level

nnnnnn

Test under low mesopic conditions (0.01 cd/m2)



Evaluation of new therapies Gebme,

2019: Luxturna from Sparks Therapeutic
First gene therapy in ophthalmology
for Leber Congenital Amaurosis (LCA type 2)

The Team Making Blind Kids See

SCHEIE PHYSICIANS RECEIVE FDA APPROVAL FOR LUXTURNA,
THE FIRST GENE THERAPY FOR AN INHERITED DISEASE

NHS "



Evaluation of new therapies ebme,,

Pigment epithelial cell

all-trans ROL

Joa Pigment epithelium

all-trans RE

RPEBS

.- More than 260 different genes
[ are involved in the visual cycle

Melanin granules
11-cis RAL
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FIGURE 1

Syndromic:

Refsum
Alstrom

Usher Syndrome
Bardet-Beidl
Joubert Syndrome
Senior-Loken

Evaluation of new therapies

The Spectrum of Inherited Retinal Disease

Genes:
ABCA4
CEP290
CHM
CNGAS3
CNGB3
MYO7A
ND4
RPGR
RPE&S

Organelles:
Lysosomes
Peroxisomes
Mitochondria
Cilium
Centriole

Inheritance:
AD, AR, XL, Mitochondrial

Functicnal Loss:
Rod-Cone dystrophy
Cone-Rod Dystrophy

Tana Muctranbhae

Age of Onset:

< 1 year — LCA

1-5 years — SECORD

5-10 years — XLRP

20-40 years — AR or AD RP
= 55 years - Autoimmune

Layer:
Vitreoretinal
Retinal

RPE
Chorioretinal

Choroid

Region:
Macula
Pericentral
Posterior Pole
Mid-periphery
Concentric
Pan Retina

Sebme

Need for different techniques
- test the night vision system

- test at youngest age
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Evaluation of new therapies Gebme,

Standard DA DA
Goldmann . Dark FST .
Automated ) Static Goldmann Pupillometry ERG
: Perimetry : . Adaptometry Test
Perimetry Perimetry perimetry

“Objective”

Global response * * *

local response T T >*
>

Y
Rods and cones *

>* *
>*

% %

Recovery response

Highly sensitive * *
Specific of retina *

% % % %
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Sebme

Evaluation of new therapies

>
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Evaluation of new therapies Gebme,

Advantages of a multifunction, modular instruments
- Gain of space

- Reduce the patient’s waiting time

- Only one software to learn for operators

- Only one data base

- Adaptation to specific needs and budget
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