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Mid-brain

Cortex

4 quadrant stimulus on a TV

Chiasm



The map of visual 
space is somewhat preserved
all along the pathways

So testing a part of the visual
field tests a part of the  pathway

Can tease out small regions of 
damage

How to measure many parts
of the fields?
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Multifocal stimuli



Multifocal Response

Average responses to flashes at each location 



Multifocal Response

Tell you about visual function in small parts of the visual pathway



Mid-brain

Cortex



Cortex

Records from the scalp



Cortex

Look at the delays due to demyelination
Dissect out affected bits of the pathways



EEG caps no fun, peoples’ brains are different



ObjectiveFIELD
Analyser (OFA)
Konan Medical USA



ObjectiveFIELD Analyser



ObjectiveFIELD Analyser






ObjectiveFIELD example results



10-year follow-up study



10-year follow-up study

• 44 persons who were tested with an older, 3rd Generation, method 
were brought back 10 years later to re-evaluate their EDSS scores

• Question: could the results of the old OFA test predict which persons 
living with MS progress?

• Answer: yes
• The mean of the 3 most delayed visual field regions in 2009 was 

correlated with progression of MS by 2019 (p = 0.023)
• Significant association between delay and odds of progression (p = 

0.045)
• e.g. an individual with 3 regions at least 1 SD (40 ms) slower than the mean in 

2009 had 2.05× the odds (±SE: 1.43× to 2.95×) 



New 5th Generation stimuli



W12

W20

• Test both eyes in 82 seconds

• W12 (wide-field, 12 regions) ±30°

• W20 designed to augment W12 ±30°

New 5th Generation stimuli



W12

W20

• Test both eyes in 82 seconds

• W12 (wide-field, 12 regions) ±30°

• W20 designed to augment W12 ±30°

• Since both eyes are tested 
concurrently can examine the left-
right asymmetries of regional delays

New 5th Generation stimuli



New 5th Generation stimuli



• 4th Generation

• 5th Generation

• 5th Generation

New 5th Generation stimuli



New 5th Generation stimuli



• W12 and W20 better than 
P129?

• Certainly as good
• P129 takes 7 minutes

New 5th Generation stimuli



• Linear models: P-values ?



• T-statistics?
• P-values ?



• W12 and W20 better than 
P129?

• Certainly as good
• P129 takes 7 minutes

New 5th Generation stimuli



Conclusions

• OFA may provide a rapid, convenient method of monitoring and 
predicting MS progression

• May provide new clinical end-points for therapeutics
• Will be sold in early 2023
• More portable unit coming

• Both the desktop and the portable can do telemedicine

• Thanks for listening!
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Notice left and right
parts of image wind
up on the opposite
side of the head

Follow the blue and 
green

Mid-brain

Cortex

4 quadrant stimulus on a TV



Occipital pole stroke

• Damage to one side of early 
visual cortex

• Due to chiasm right half of 
visual fields from both eyes 
processed on left cortex (and 
visa versa)

• “Homonymous hemianopia”



Chiasmic compression

• A tumour presses down on 
chiasm

• Often benign and treatable 
without surgery

• Bi-temporal hemianopia



Dense Multifocal – two states, fast



Average responses to flashes at each location 





NPDR = nonproliferative diabetic retinopathy = relatively early stage
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