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The visual system

• retinas

• optic nerves

• brain

• control of eye muscles
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Different approaches: structures
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Ultra Wide Field 
eye fundus imaging

Optical coherence tomography (OCT)

Magnetic resonance imaging (MRI)



Different approaches: functions
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Response

Visual
stimulus

➔ in many situations, one single approach is not sufficient
➔ what matters for the patient is function…



Visual field perimetry
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Response

Visual
stimulus

Traquair, 1927Goldmann visual field 
perimeter ~1950
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Traquair, 1927

Retinitis 
pigmentosa

Glaucoma Optic nerve 
intoxication

Brain stroke

Visual field perimetry
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Response

Visual
stimulus

Octopus automated 
perimeter ~1980

Advantages of automated perimetry

- more sensitive detection of alterations

- comparison with normal data

- follow-up of evolution

- suppression of operator’s bias

Visual field perimetry



Visual field perimetry

8

Automated perimetry tests only the near-peripheral 
field.

This is suitable for early stage glaucoma (the “mass 
market”) but not for other applications:
advanced glaucoma, retinitis pigmentosa, neuro-
ophthalmology…
that require tests of the mid and far peripheral fields

Visual field of right eye
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Testing the mid and far periphery

- static tests

- kinetic tests: more specific of periphery and faster

Kinetic tests

Static tests

Visual field perimetry

Mixed automated 
perimetry
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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

Visual field perimetry

Manual, computer assisted
perimetry
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Eye tracking technology

- control of fixation (position of pupil / corneal reflection)

- control of pupil size

Visual field perimetry



12

Eye tracking technology

- evaluation of nystagmus

Visual field perimetry
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Testing children

- attraction perimetry

Visual field perimetry
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Day and night vision

conesrods

Scotopic PhotopicMesopic
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Day and night vision

Driving at night
Low mesopic light level

Standard test under photopic conditions (10 cd/m2)

Test under low mesopic conditions (0.01 cd/m2)
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2019: Luxturna from Sparks Therapeutic
First gene therapy in ophthalmology
for Leber Congenital Amaurosis (LCA type 2)

Evaluation of new therapies
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Evaluation of new therapies

Pigment epithelium

Muller
cells

ConesRods

More than 260 different genes
are involved in the visual cycle



Evaluation of new therapies
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Need for different techniques

- test the night vision system

- test at youngest age



Evaluation of new therapies
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Evaluation of new therapies
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Evaluation of new therapies
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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



Thank you!


