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Step 1: Understanding Bangerter Filters
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• Prophylactic uses: to prevent Amblyopia, suppression, abnormal 
retinal correspondence.

• Therapeutic uses: treatment of Amblyopia, orthoptic treatment, 
Diplopia, Diplopia with monocular Aphakia (with <0.1).

• Can be used as a primary treatment or as alternative treatment in 
cases where patching therapy is no longer providing further 
benefits.



Occlusion 
Foils

• Decrease high spatial frequency data. 

• Low spatial frequency information is 
unaltered.

• Different foils take out more or less 
information.

• Can be used to balance the use of the 
two visual channels.



Bangerter 
Filter VA 
Equivalents?



Bangerter 
Filter Trial 

Bar



Ok, I get it but do they really work this way?

• I did a study evaluating two different optotypes. The study had two 
arms:
• Plus lens blur: habitual Rx, habitual with +2.00, habitual with +3.00, and 

habitual with +4.00

• Bangerter Filter: habitual Rx, habitual with 0.6 foil, habitual with 0.2 foil, 
habitual with 0.1 foil. 

• 162 subjects in each arm.

• Results:
• Plus lens arm – as expected

• Bangerter Filter arm – Houston we have a problem!
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Dyop Study
SCO Summer 
Research



Dyop Study
SCO 
Summer 
Research



Bangerter 
Filter 
Results:

Condition Visual Acuity
M&S – Harris Step

Full Rx 20/11.3

Rx + Foil 0.6 20/23.4

Rx + Foil 0.2 20/50

Rx + Foil 0.1 20/40.4



First thought!  Someone goofed.  Who?

• Check with students first doing the study: They noticed the numbers 
this way as they came in.

• Check the glasses: Had I labeled them incorrectly? Got new filters out 
of supply area and checked by visual inspection.  Matches 
everywhere.  Not labeled wrong.

• Check the filters: Maybe they were labeled wrong by the company.  
Use luminance meter on projected VA chart.



Projected Chart and Luminance Meter 
Observations
• Looked at plus blur vs. Bangerter

• Used 20/400 big “E”
• Luminance meter at 1 Meter distance has 1/3rd of a degree measuring area.  

Easy to keep locked on an area of the screen when mounted on tripod.
• Bangerter observations:

• Black – shifts towards gray
• White – shifts towards gray
• No movement of the object

• Plus observations
• Contrast changes seem to be only at edges
• However, the position of the meter when locked down on the horizontal bar of the “E” 

was no longer pointed at the position on the screen of least luminance????  
• Plus lenses were shifting the location in space of the object.



The optics 
of 
Bangerter 
Filters

CONCLUSION: The blur resulting from Bangerter 
filters is qualitatively different from defocus. 
Whether this difference is of any consequence when 
these two methods of optical penalization are used 
for amblyopia treatment remains to be investigated. 
(Invest Ophthalmol Vis Sci. 2010;51:609–613) 
DOI:10.1167/iovs.09-3726



How measured



Bangerter Foil 
Construction



Target



Image degradation as a fraction of the area 
under the reference MTF (modulation transfer function)



Image 
degradation 
comparisons 



Visual 
Acuity 
through 
several foils 
(0.3 to 0.8)



Contrast
Sensitivity 
through 
several foils 
(0.3 to 0.8) 



Ione Fine, PhD
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Dynamic Tension - morphing
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Response Plots Expected

Stimuli FACE FACE - house face - house Face - HOUSE HOUSE

Face Fusiform 
Gyrus Response

25 5 1 0 0

Shape/Object 
Detection 
Response

0 0 1 5 25
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Response Plots Actual

Stimuli FACE FACE - house face - house Face - HOUSE HOUSE

Face Fusiform 
Gyrus Response

10 4 30 4 0

Shape/Object 
Detection 
Response

0 4 30 4 10
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PEDIG Calibration

Methods—Visual acuity with and without a Bangerter 
filter was measured in the nonamblyopic eye of 186 
children with moderate amblyopia who were then 
treated with either patching or with the Bangerter filters. 
A 0.2 filter was used for amblyopia of 20/80 and a 0.3 
filter for amblyopia from 20/40 to 20/63. For the 89 
children randomized to Bangerter filters, visual acuity 
was also measured in the nonamblyopic eye with and 
without the filters at both 6 weeks and 12 weeks after 
initiating treatment.



PEDIG Results

• Results—Mean degradation in visual acuity of the nonamblyopic eye 
at baseline was 5.1 logMAR lines with the 0.2 filter and 4.8 logMAR
lines with the 0.3 filter. The degradation with each filter did not 
always agree with the manufacturer’s specifications. Over time, the 
amount of degradation with the filters decreased.

• Conclusions—The 0.2 and 0.3 Bangerter filters degrade nonamblyopic 
eye visual acuity sufficiently in amblyopic children. Because the 
amount of degradation decreases over time, it is recommended to 
periodically apply a new filter when using this type of amblyopia 
treatment.



• Purpose: We assessed whether partial occlusion of the nonamblyopic eye 
with Bangerter filters can immediately reduce suppression and promote 
binocular summation of contrast in observers with amblyopia.

• Results: Bangerter filters reduced suppression in observers with amblyopia 
and induced suppression in controls. Bangerter filters were able to induce 
normal levels of binocular contrast summation in the group of observers 
with anisometropic amblyopia. The filters reduced binocular summation in 
controls.

• Conclusion: Bangerter filters can immediately reduce suppression and 
promote binocular summation for mid/low spatial frequencies in observers 
with amblyopia.
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Results from studies using filters like a sledgehammer.
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Meh!

Conclusions: Because the average 
difference in visual acuity improvement 
between Bangerter filters and patching 
was less than half a line, and there was 
lower burden of treatment on the child 
and family, Bangerter filter treatment is 
a reasonable option to consider for 
initial treatment of moderate amblyopia.

Randomized Controlled Trial

Ophthalmology 2010 May;117(5):998-1004.e6.

Copyright 2010 American Academy of Ophthalmology
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Discussion Points

• Bangerter foils are similar to a Gaussian filter in that they produce 
essentially monotonically decreasing contrast with increasing spatial 
frequency

• Alteration of spatial phase is thought to have an important impact on 
spatial perception
• The phase shifts that occur for spatial frequencies between the zero crossings 

in the MTF (modulation transfer function) with defocus do not occur to any 
substantial degree with Bangerter foils

• Even with considerable defocus, there are still areas of the image that 
are quite dark and quite bright, whereas the images through a 
Bangerter filter tend toward a more uniform gray.



Discussion Points

• Though an optotype stroke in the Bangerter filter image may be 
considerably spread out, the true location of the stroke is always in 
the center (which is also the darkest point) of the area over which its 
image is spread.

• With defocus, however, the elements of the stroke can be shifted, 
with the darkest points sometimes occurring at an edge or in a 
different location altogether.



Discussion Points

• Compared with Bangerter foils, the spatial uncertainty introduced by 
defocus may have a distinct interaction with amblyopia, in which a 
defect of spatial localization or phase perception has been proposed 
as a component of the visual deficit.

• If specific spatial frequency channels are important, the spurious 
resolution that occurs with defocus will lead to less consistent 
suppression of these channels than will occur with a Bangerter filter.



Final Thoughts

• Not all forms of penalization are equal.  

• In spite of the variability inherent in Bangerter filters and the fact that 
they don’t match the supposed visual acuity measures as advertised, 
they may be superior in titrating penalization in the treatment of 
amblyopia.  



Potential Questions to Ponder

• In regard to the clinical use of Bangerter filters:
• What level of penalization is needed to activate improved binocularity?

• Minimal “noise on the line” in the Fellow Eye channel vs.

• Degrading the primary image to being worse than the “amblyopic” channel?

• What are the pro’s and con’s of using Bangerter filters vs.
• Opaque occlusion

• Other occlusion techniques: nail polish, Scotch tape. etc.

• Plus lens application

• Something else?
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Thank You.
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