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4 quadrant stimulus ona TV
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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?




Multifocal stimuli




Multifocal Response
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Average responses to flashes at each location



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



Mid-brain
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Records from the scalp
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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 example results

Subject= 1242
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10-year follow-up study
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10-year follow-up study

* 44 persons who were tested with an older, 3" 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 e.g. an individual with 3 regions at least 1 SD (40 ms) slower than the mean in
2009 had 2.05x the odds (+SE: 1.43x to 2.95x%)



New 5t Generation stimuli
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New 5t Generation stimuli

- Test both eyes in 82 seconds
- W12 (wide-field, 12 regions) £30°
- W20 designed to augment W12 £30°
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New 5t Generation stimuli

- 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
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New 5t Generation stimuli

Table 2 Area under receiver operator characteristic (AUROC) curves
and Hedges™ g values for the 4- and 12-worst per-region delay asym-
metries of individuals’ visual fields as a function of increasing EDSS
severity, comparing P129, W12 and W20 mfPOP algorithms

EDSS AUROC (% +SE) Hedges’ g
N=4 N=12 N=4 N=12
P129 <25 73.9+£7.00 77.7+£5.80 1.12 1.25
25t045 80.5+6.62 829+648 1.73 2.06
>4.5 90.3+6.19  91.1+6.13 2.74 2.93
W12 <2.5 750+£833 764+7.53 1.12 1.12
25t04.5 89.8+4.74  88.4+4.58 1.70 1.62
>4.5 954+2.62 9334377 1.91 1.88
W20 <25 81.1+£6.69 81.5+6.00 1.32 1.26
25to45 86.5+6.26 84.6+6.03 1.85 1.70
>4.5 94.1+3.12 944+3.16 237 2.35




New 5t Generation stimuli

Table 2 Area under receiver operator characteristic (AUROC) curves
and Hedges™ g values for the 4- and 12-worst per-region delay asym-
metries of individuals’ visual fields as a function of increasing EDSS
severity, comparing P129, W12 and W20 mfPOP algorithms

EDSS AUROC (% +SE) Hedges’ g
N=4 N=12 N=4 N=12

e 4th Generation P129 <25 73.9+7.00 77.7+5.80 1.12 1.25
25t04S5 80.5+6.62 829+648 1.73 2.06
>4.5 90.3+6.19 91.1+6.13 274 2.93

° 5th Generation W12 <25 750+8.33 76.4+7.53 .12 1.12
25t04.5 89.8+4.774  88.41+4.58 1.70 1.62
>4.5 954+262 933+3.77 .91 1.88
25045 865+£626 84.6+6.03 1.85 1.70
>4.5 94.1+3.12 944+3.16 237 2.35




New 5t Generation stimuli

Table 2 Area under receiver operator characteristic (AUROC) curves
and Hedges™ g values for the 4- and 12-worst per-region delay asym-
metries of individuals’ visual fields as a function of increasing EDSS
severity, comparing P129, W12 and W20 mfPOP algorithms

4 EDSS \ AUROC (%+SE) Hedges' g

N=4 N=12 N=4 N=12

P129 <25 73.9+£7.00 7774580 112 1.25
251045 | 80.5£6.62 829+648 173  2.06

>4.5 90.3+£6.19 91.1+£6.13 274 293

WI2 <25 750+£833  764£7.53 112 112
25t04.5 | 89.8+£474 884+458 170 162

>4.5 95.4+£2.62 933+£377 191  1.88

W20 <25 81.1+6.60 81.5+£600 132  1.26
251045 | 865£626 846+603 185  1.70

\_ >4.5 /) 941£3.12 944316 237 235




New 5t Generation stimuli

Table 2 Area under receiver operator characteristic (AUROC) curves
and Hedges™ g values for the 4- and 12-worst per-region delay asym-
metries of individuals’ visual fields as a function of increasing EDSS
severity, comparing P129, W12 and W20 mfPOP algorithms

e W12 and W20 better than
P1297?

. EDSS AUROC (%A SE Hedges
* Certainly as good (HESE) ) Hedees' ¢
_ N=4 N=12 N=4 N=I2
* P129 takes 7 minutes
P129 <25 73.947.00| 77.7+580 |1.12 125
251045 8051662 82.9+648 | 173 206
>45 90.3+6.19| 91.1+£6.13 |274 293
Wi2 <25 750+833| 764+753 |1.12 112
051045 89.8+474| 884+458 |170  1.62
>45 0544262 9334377 |191 188
W20 <25 8114669 8154600 |[132 126
251045 8654626 8464603 |185  1.70
>45 041+3.12( 9442316 237 235




Table 3 Summary of linear models for W12 (upper) and W20 (lower)
rapid stimulus methods. The models fitted the mean of the 4 biggest
delay asymmetries (Asymm) to factors for normal controls and the 3
grades of EDDS severity from Table 3. Thus, the estimates for the 3
EDDS groups are differences compared to control subjects, and the
significance of those differences is indicated by the # and p values.
Age and sex are also fitted but are non-significant

e Linear models: P-\[alues ? Parameter Estimate (ms) SE (ms) #-stat p value
W12
Controls —18.5 2.25 —8.21 -
EDSS<2.5 —-1.7 3.32 —-2.32  0.022
EDSS25t04.5 —-16.8 3.25 -5.17 6.64E-07
EDSS>4.5 —30.8 3.27 —-942 3776E-17
Sex 1.9 2.49 0.78 0.438
Age - 1.7 1.02 —1.68 0.095
W20
Controls —354 2.88 -12.30 -
EDSS<2.5 - 154 4.23 —3.64 0.0004
EDSS25t04.5 -32.7 4.15 —-7.88 4.00E-13
EDSS>4.5 —39.8 4.18 -953 191E-17
Sex 4.2 3.18 1.33  0.186

Age —0.8 1.30 —0.60  0.551




e T-statistics?

e P-values ?

Table 3 Summary of linear models for W12 (upper) and W20 (lower)
rapid stimulus methods. The models fitted the mean of the 4 biggest
delay asymmetries (Asymm) to factors for normal controls and the 3
grades of EDDS severity from Table 3. Thus, the estimates for the 3
EDDS groups are differences compared to control subjects, and the
significance of those differences is indicated by the # and p values.
Age and sex are also fitted but are non-significant

Parameter Estimate (ms) SE (ms) ﬂ-;tat p value i

Wi2
Controls —18.5 2.25 —8.21 -
EDSS<2.5 —7.7 3.32 —2.32  0.022
EDSS25t04.5 —-16.8 3.25 -5.17 6.64dE-07
EDSS>4.5 —30.8 3.27 —0.42  3776E—17
Sex 1.9 2.49 0.78 0.438
Age —1.7 1.02 —1.68 0.095

W20
Controls — 354 2.88 —12.30 -
EDSS<2.5 — 154 4.23 —3.64 0.0004
EDSS25t04.5 —-32.7 4.15 —7.88 4.00E-13
EDSS>4.5 —39.8 4.18 —0.53 1.91E-17
Sex 4.2 3.18 1.33  0.186
Age -0.8 1.30 —0.60 0.551 Z




New 5t Generation stimuli

Table 2 Area under receiver operator characteristic (AUROC) curves
and Hedges™ g values for the 4- and 12-worst per-region delay asym-
metries of individuals’ visual fields as a function of increasing EDSS
severity, comparing P129, W12 and W20 mfPOP algorithms

e W12 and W20 better than
P1297?

. EDSS AUROC (%A SE Hedges
* Certainly as good (HESE) ) Hedees' ¢
_ N=4 N=12 N=4 N=I2
* P129 takes 7 minutes
P129 <25 73.947.00| 77.7+580 |1.12 125
251045 8051662 82.9+648 | 173 206
>45 90.3+6.19| 91.1+£6.13 |274 293
Wi2 <25 750+833| 764+753 |1.12 112
051045 89.8+474| 884+458 |170  1.62
>45 0544262 9334377 |191 188
W20 <25 8114669 8154600 |[132 126
251045 8654626 8464603 |185  1.70
>45 041+3.12( 9442316 237 235




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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* 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!

ted.maddess@anu.edu.au




Notice left and right
parts of image wind
up on the opposite
side of the head

Follow the blue and
green

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”

Figure 2-13 A homonymous hemianopia with macu-
lar sparing.



Chiasmic compression

e A tumour presses down on
chiasm

e Often benign and treatable
without surgery

* Bi-temporal hemianopia

Figure 2-18 A complere bitemporal hemianopia.



Dense Multifocal — two states, fast
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Average responses to flashes at each location



mfERG Stimulus Array

(<3 cd/m*2)

<—— Surround
' (100 cd/m”2)

Fundus Correspondence
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Diabetic
without

Control

max=41.2%

Nhex=98

etinopathy

10 15 20 25 30 35 40

Percent Abnormal

5

0

relatively early stage

nonproliferative diabetic retinopathy =

NPDR



	Multifocal Stimuli and MS
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Multifocal stimuli
	Multifocal Response
	Multifocal Response
	Slide Number 8
	Slide Number 9
	Slide Number 10
	EEG caps no fun, peoples’ brains are different
	ObjectiveFIELD�Analyser (OFA)
	ObjectiveFIELD Analyser
	ObjectiveFIELD Analyser
	ObjectiveFIELD example results
	10-year follow-up study
	10-year follow-up study
	New 5th Generation stimuli
	New 5th Generation stimuli
	New 5th Generation stimuli
	Slide Number 21
	New 5th Generation stimuli
	New 5th Generation stimuli
	New 5th Generation stimuli
	Slide Number 25
	Slide Number 26
	New 5th Generation stimuli
	Conclusions
	Conclusions
	Slide Number 30
	Occipital pole stroke
	Chiasmic compression
	Dense Multifocal – two states, fast
	Slide Number 34
	Slide Number 35
	Slide Number 36

