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AMBLYOPIA  MANAGEMENT-   
 

PAST,PRESENT AND FUTURE 
 



Amblyopia definition 

 A unilateral or less commonly bilateral reduction 
BCVA that cannot be attributed to any structural 
abnormality of the eye or the visual pathway. Is 
caused by abnormal visual experience early in life 
resulting from one or combinations of : 

 

 Strabismus 

 Anisometropia or ametropia 

 Stimulus deprivation  

 
1.AAO BCSC series book, section 6, 2010-11. 



Amblyopia definition 

 Vision worse than 0.2 logMAR in the worse eye, or an 
interocular difference of at least 0.2 (2 lines on a 
logMAR chart).In ALSPAC (Avon Longitudinal Study of Parents and 

Children, UK.) 

 Prevalence of approximately 2-4% in population based 
studies. 1,2,3,4 

 

1) Williams C at al.Prevalence and risk factors for common vision problems in children: data from the ALSPAC 
study. BJO 2008 July;92(7):959-64. 

2) Multi-Ethnic Pediatric Eye Disease Study Group. Prevalence of amblyopia and strabismus in African American 
and Hispanic children ages 6 to 72 months . Ophthalmology 2008 July;115(7):1229-36.  

3) Friedman DS et al. Prevalence of Amblyopia and Strabismus in White and African American Children Aged 6 
through 71 Months. The Baltimore Pediatric Eye Disease Study. Ophthalmology 2009;116(11):November-2134.  

4) Robaei D, Kifley A, Rose KA, Mitchell P. Impact of amblyopia on vision at age 12 years: Findings from a 
population-based study. Eye 2008;22(4):April-502. 

 



Amblyopia diagnosis 

 Exclude organic cause. 

 Find the amblyogenic factor. 
 Strabismus, microtropia,anisometropia…etc. 

 

 Neutral density filters: 
 It is known that when filters of graded neutral 

density are placed in front of the eye, visual acuity 
is reduced sooner and                                                        
to a more marked extent in the normal eye,                                                              
an eye with uncorrected refractive error,                                                                           
or an eye with an organic lesion,                                                                                                                              
than it is in an amblyopic eye. 

Burian HM. AJO .1969;67:1 Neutral density filters  



Amblyopia severity 

PEDIG ATS , MOTAS studies:  

 

 Mild: VA better than 0.3logMAR,  

 Moderate: 0.3-0.6logMAR,  

 Severe: worse than 0.6logMAR.  

http://pedig.jaeb.org/Publications.aspx 



Amblyopia Treatment 

 Eliminate any obstacle to vision e.g lid ptosis, 
cataract etc 

 Correction of refractive error 

 Force the poorer eye by limitting the use of the 
better eye 

 Newer binocular treatments 

 Sx to allign the eyes 

 



Amblyopia Management -Past 

Treatment for amblyopia dates back to the 1500’s. 
Ambroise Pare 1564 and Georg Bastill used masks 
as a form of treatment initially for strabismus 

Ansons A.L. Amblyopia – an historical perspective. CE Optometry, 2002; 5(3):79-82  



Amblyopia Management -Past 

 Claude Worth (1903) – refractive correction/ use of 
atropine 

 

 Bangerter-Pleoptic Therapy (1940’s)  

 

 



Amblyopia Management -Past 

 Cambridge Vision Stimulator (1978)  

 

 

 

 

However occlusion remained the main form of 
amblyopia treatment and arguments concerning the 
efficacy of occlusion treatment started as early as the 
20th century and still continue to this day.  



Amblyopia Management -Present 

 Refractive Adaptation  

    MOTAS (Stewart et al 2004) and PEDIG  

 Occlusion  

    Debate as to the amount of occlusion.  

 Atropine  

    Often reserved for those not tolerating patching, 
should it be used as an initial form of treatment?  

   –Combined optical penalisation & atropine  

 

 



Refractive correction alone 

 

 

STUDY METHOD RESULTS 

MOTAS study.                                         
Br J Ophthalmol. 
2004;88:1552–6. Refractive 
Adaptation Period. 

*All types, 
aniso,starb and 
mixed, ages 3- <8yo  

@ 18weeks, all improved 
regardless of type and age.  

PEDIG ATS05 Ophthalmology 
2006;113(6):895-903
  

*Aniso only  
moderate and 
severe,ages 3-<7yold 

77% improved and 27%resolved 
up to 30 weeks  

PEDIG ATS07.                                       
Am J Ophthalmol 
2007;144(4):487-96
  

*Bilateral ametropic 
mod and severe 
ages 3-<10yold  

VA continues to improve at 52 
weeks. 73% BVA >=20/25(0.1 
logMAR,8/10) after 1 year 

PEDIG ATS13. 
Ophthalmology 
2012;119(1):150-58 

**strab and 
mixed,ages 3-<7yo 

32%resolved at 18weeks. VA 
improved in mixed regardless of 
eye alignment improvement 

*Prospective, multicenter, noncomparative intervention.  
* * Prospective, multicenter, cohort study. 



Occlusion treatment 

 

 

STUDY METHOD RESULTS 

ROTAS (Stewart et al,BMJ. 
2007 Oct 6;335:707-7011)  
(The Randomised Occlusion 
Treatment for Amblyopia Study)

  

RCT. 12 hours vs 6 
hours occlusion  
80 children age 4-7 yrs-
Occlusion dose 
monitor worn   

6 hours results in similar 
visual outcome as 12 h  
Mean dose rates actually 
given: 4.2hrs (6hr) 6.2 hrs 
(12hr)  

MOTAS (Stewart et al,IOVS 
2007 Jun;48(6):2589-94.) 
(The Monitored Occlusion 
Treatment for Amblyopia  study) 

Modelling Dose Response in 
Amblyopia – Toward a child 
specific treatment plan  

6 hours daily occlusion 
to all, monitored by 
occlusion dose monitor  
72 participants, 3-8yrs, 
aniso/strab/mixed 
amblyopia   

Best VA achieved within 150-
250 hrs(4-6/52)  
0.2 logMAR gain in VArequires 
a dose of 170 h for children at 
age 48 m and 236 h at age 72 
m                 

PEDIG. ATS2A-A. 
Ophthalmology 
2003;110(11):2075-87  

RCT. full time vs 6 
hours  occlusion (all 
but 1 hour per day). 
Severe. 3-7 yrs 

6 hours as effective as full 
time  
4.8 lines vs. 4.7 lines @4m 



Occlusion treatment 

 

 

STUDY METHOD RESULTS 

PEDIG ATS2B-A.                              
Arch Ophthalmol 
2003;121(5):603-611 

RCT. 6 hours vs 2 hours 
occlusion 3-7 yrs , with 1h 
near activities 
moderate amblyopia 

2 h as effective as 6 h 
62% achieved at least 3 lines 
of improvement with either 
@ 4months   

PEDIG.ATS06. 
Ophthalmology 
2008;115(11):2071-78  
  
[Children with severe 
amblyopia may respond to 
two hours of daily patching]  

RCT. 2 hours occlusion, 
near vs distance activities, 
3-7 yrs,  
severe and moderate  
all types  

No statistically significant 
difference at 2,5,8,17w. At 
the 17-week examination, 
children with severe 
amblyopia improved a mean 
of 3.7 lines with two hours of 
daily patching 



Occlusion treatment 

 

 

STUDY METHOD RESULTS 

PEDIG.ATS05. 
Ophthalmology 
2006;113(6):904-12  
  

RCT. 2 hours occlusion 
with 1h near activities vs 
optical correction alone .  
3-7yold  
moderate and severe 

after gl alone for 16/52, 
adding 2h patch further 
improves VA by 0.07 to 0.1 
logMAR. gl alone further 
improved  VA by 1.3 lines, 
patch improved by 2.2 lines.  

PEDIG.ATS15. 
Ophthalmology. 2013 

Nov;120(11):2270-7 

RCT. Increase patching 
from 2h to 6h if no further 
VA improvement after 2 
consecutive 6/52 visits. 3-
8yold,mod to severe 

YES. increasing the daily 

patching dosage to 6 hours 

results in greater improvement 

in VA after 10 weeks 

compared with continuing 2 

hours daily. 



Personalized occlusion treatment 

 

 

STUDY METHOD RESULTS 

Moseley MJ at al. 
RODS (Randomized 

Occlusion Dosing 

Strategies).same people 
that did ROTAS,MOTAS. 
Trials. 2015 Apr 

25;16:189.‘’Personalized 
vs standardized dosing 
strategies for the 
treatment of childhood 
amblyopia’’ 

RCT protocol. 
n=120, 3-8y of age, all 
types, 
randomized to standard 
dose VS personalized  
 



Atropine treatment 

 

 

STUDY METHOD RESULTS 

PEDIG.ATS1. 
Am J Ophthalmol 
2003;136(4):630-9 

RCT. response to daily 
atropine +/- plano lens to 
sound eye, 3-7yold, 
moderate, all types 

mean VA improved by 2.8 
lines at 6 months in all 

PEDIG.ATS4. Repka et al.  
Ophthalmology 2004; 
111(11):2076-85  

RCT. Daily vs weekend 
atropine 3-7 years old , 
moderate only, all types  

Similar results in both 
  
 

PEDIG.ATS08. Repka et al. 
Arch Ophthalmol 

2009;127(1):22-30  
  

RCT. Weekend atropine 
with plano lens vs 
weekend atropine with full 
spectacle correction,                  
3-7yo,moderate,all types 

Atropine combined with 
plano lens did not effect 
outcome  

PEDIG.ATS1. Arch Opht                            
2002;120(3):268-78. 
Ophthalmology 

2003;110(8):1632-7; 7-8 

RCT. Weekend atropine vs 
2 h patching ,3-7yold, 
moderate, all types 
 

patch faster response but at 
6m equal effect.both 

appropriate for the initial 

treatment in moderate. 
atropine sl easier,cheaper.  



Bangerter filter treatment 

 

 

STUDY METHOD RESULTS 

PEDIG.A10.Ophthalmology
2010 May;117(5):998-
1004 

RCT. Bangerter filters 
vs patching (2h to  6h 
and accordingly 
increasing filter 
densities) 
moderate amblyopia  
 
all types 
 
 ages 3to < 10yold, 

Same results @24w(4-5/12). 
Bangerter: a reasonable option to 
consider for initial treatment of 
moderate amblyopia. 
 
Pros: 
Able to change density to 
modulate degree of deprivation  
Less disruption of binocular vision 
Better compliance 
 
Cons: 
Child can peep around 
May not uniformly degrade vision 
(as predicted by manufacturer)  
 



Long term treatment effect 

 

 

STUDY METHOD RESULTS 

PEDIG. ATS1 Ext. JAMA 

Ophthalmol. Jul 

2014;132(7):799-805 

RCT. Atropine vs patching 
f/u at 15y old 
 
moderate amblyopia 
were ages  3-7yold at 
initiation 

Generally VA good at 
age15,suggest that  
improvement occurring with 

amblyopia treatment is 

maintained until at least 15 

years of age. 
 
Better VA at 15-years in 

those who were <5 years at 

the time of initiation of 
treatment regardless of 
patch or atropine 



Residual amblyopia treatment 

 

 

STUDY METHOD RESULTS 

PEDIG.A11.Arch 

Ophthalmol 

2011;129(7):960-2 

Combined Patching and 

Atropine for Residual 

Amblyopia.3-10yo, 
moderate, all types, if no 
further VA improvement 
after 2 consecutive 6/52 
visits while on 6h patch or 
daily atropine 

an intensive “final push” of 

combined treatment of 

atropine and 6h patching did 

not produce a better visual 

acuity outcome after 10 

weeks compared with a 

control group in which 

treatment was gradually 

discontinued.  

PEDIG. ATS16. 
JAAPOS.2015 

Feb;19(1):42-8. 

Adding a plano lens to 
atropine. 3-8y. all 
severities and types,if no 
further VA improvement 
after 2 consecutive 6/52 
visits while on atropine 

may be a small benefit to 

augmenting atropine therapy 

with a plano lens over the 

sound eye. was not 

statistically significant 



Residual amblyopia-levodopa 

 

 

STUDY METHOD RESULTS 

PEDIG.ATS17. 
Ophthalmology. May 
2015;122(5):874-881. 

RCT.  Levodopa vs placebo 
as augmentation to 2h 
patching 
7-12yold, all types, 
residual after patching 
mode to severe. 

For children 7 to 12 years of 

age with residual amblyopia 

after patching therapy, oral 

levodopa while continuing to 

patch 2 hours daily does not 

produce a clinically or 

statistically meaningful 

improvement in VA compared 

with placebo and patching. 



Recurrence of amblyopia 

 

 

STUDY METHOD RESULTS 

PEDIG.ATS2C. 
J AAPOS 2004;8(5):420-8 
 
‘’Risk of amblyopia 

recurrence after cessation 

of treatment.’’ 

Observational study. Age 
<8 ,on treatment last 3m 
and VA had improved 
>=3 lines.  
 
followed off treatment 

for 52 weeks. 
 
recurrence defined as a 

2 lines  logMAR  

reduction of 
VA,confirmed by a 2nd 
visit 

1/4 of successfully treated 

amblyopic children recurrence 
within 1y  off treatment 
 
similar for patch and atropine. 
 
data suggest that the risk of 

recurrence is greater when 

patching is stopped abruptly 

rather than when it is reduced 

to 2 hours per day prior to 

cessation.  
 
A randomized clinical trial of 

no weaning vs is needed to 

confirm these observational 

findings. 



How old is too old to treat 

 

 

STUDY METHOD RESULTS 

PEDIG. Holmes at al. 
Arch Ophthalmol. 

2011;129(11):1451-7.   
 
‘’Effect of Age on 

Response to Amblyopia 

Treatment in Children.’’ 

Meta analysis of 4 RCT. 
whether age at initiation 

of treatment for amblyopia 

influences the response 

among children 3 to less 

than 13 y 
 
Groups : 3 to <5 years,  
5 to <7 years,  
 7 to <13 years) 

Amblyopia is more responsive 

to treatment among children 

younger than 7 years of age 
 
in severe the age <5y had  
better response  
 
In mild to mod 3-5 vs 5-7 
yold  no difference. 
 
Ages 7-13 small response 
but some childrren show 
marked response, so treat 
anyway. 



How old is too old to treat 

 

 

STUDY METHOD RESULTS 

PEDIG. ATS3. 
Arch Ophthalmol 

2005;123(4):437-47 

RCT.   
ages 7-17yold 
mod to severe amblyopia 
 
2-6h patching combined 

with near visual activities 

for all patients + atropine 

for ages 7 to 12 years) vs 
glasses alone 
  

gl alone improve VA  in1/4 of 
all 7-17yold 
 
+ patch 2-6h/day with or 
without atropine 
7-12y even if treated in the 
past 
13-17y if not previously 
treated 
 
We do not yet know whether 

visual acuity improvement will 

be sustained once treatment 

is discontinued 



Liquid crystal glasses 

Binocular Treatments of Amblyopia – 
Behavioral treatments 

 Vision therapy/perceptual learning 

 I BiT   3D shutter glasses system 

 I Pad  or movies dichoptic treatments 

 

 

 
 

 

 

 

Amblyopia Management -Future 



Liquid crystal glasses-what is it?   

BenEzra O at al. Arch Ophthalmol 2007 Apr;125(4):580-1. 

‘’Liquid crystal glasses: feasibility and safety of a new modality for treating amblyopia.’’ 

  It is an electronic controlled intermittent 
occlusion of the sound eye. 

 

 Application of a small electric charge changes 
the spatial orientation of the suspended crystal 
molecules within the glasses. Alternation 
between transmition of light (transparent) or 
opacification can be achieved at will. A liquid 
crystal lens in front of the sound eye is used as 
an intermittent flickering shutter switched 
between ‘’on’’ =oclusion or ‘’off’’=transmission 
of light  

On=occlusion 

Off=transmission 



Glasses of liquid crystal  
STUDY METHOD RESULTS 

Spierer A at al.  
Invest Ophthalmol Vis Sci. 

2010 Jul;51(7):3395-8. 

‘’Treating amblyopia with 
liquid crystal glasses: a 
pilot study.’’ 

*N=24 children ,ages 4-

7.8 years old,  all types, 
Improved VA @9/12 by 3.5 
logMAR lines.improved 
stereo and Near VA.  Good 
compliance.   
 
BUT ?? They would improve 
anyway with refractive 
correction alone. 

Erbağcı I at al. J 
AAPOS,2015 Jun; 
19(3):257-9   

n=14 children(10 aniso,2 
strab, 2 mixed) , 
mod to severe amblyopia  
ages 6-9yold 

All improved@3-5/12 
 
Again: was this better that gl 
alone would do?  
 
Need for RCT to compare vs 
mechanical patch and vs gl 
alone 

*Prospective, noncomparative interventional case series.  

http://www.ncbi.nlm.nih.gov/pubmed/20164454


Vision therapy- what is it? 

 Additional treatment to refractive correction and 
occlusion. 

  Visual activities that treat other aspects of visual 
function, that often are deficient in pt with 
amblyopia:  

 accommodation 

 contrast sensitivity 

 fixation 

 eye movements 

 binocular function, motion detection 

 vernier acuity 

 

 



Vision therapy 

 

 

STUDY METHOD RESULTS 

PEDIG.A12.  
Optom Vis Sci 

2013;90(5):475-81. 
 
‘’ Feasibility of a 

clinical trial of vision 

therapy for treatment 

of amblyopia’’ 

Pilot RCT  
weekly visits in office for 

16 weeks + home 
therapy activities 
n=16 children, 7-
13yold,mod to severe 
 
2 h of patching with 

active vision therapy vs  
2 h of patching with 

placebo vision therapy. 

A  full scale RCT is feasible  
But  
A more flexible approach 

that customizes vision 

therapy based on subject 

age, visual acuity, and 

stereopsis might be 

required to allow 

enrollment of a broader 

group of subjects. 



Perceptual learning 

 Eleanor Gibson in 1963 defined Perceptual Learning as “Any 
relatively permanent and consistent change in the perception 
of a stimulus array following practice or experience with this 
array …” 

 

 Tasks:  
 Vernier acuity  

 Contrast detection 

 Letter identification  

 Position discrimination.  

 Find a target object hidden among distractors or in noise.  



Dichoptic treatments  

 Each eye is presented with different stimulus.  
 

 Contrast levels in the fellow eye are adjusted to 
optimize combination of visual information from 
both eyes and overcome suppression of the 
amblyopic eye. 

 

 With perceptual-learning tasks or simple games or 
movie methods.  



Interactive Binocular Treatment  
(I-BiT) 

STUDY METHOD RESULTS 

Herbison N at al. 
Eye (Lond). 2013 
Sep;27(9):1077-83 
Nottingham University ,UK 
I-BiT study group 
 
 
 
3D shutter glasses system. 

 
 

Pilot 
N=10, all types. 
Ages 4-8yold 
All had been wearing their 

glasses for at least 18 

weeks before treatment 
30 min of I-BiT treatment, 
playing a computer game 

and watching a DVD, once 

weekly for 6 weeks.  

By the end of the 6-week 
treatment period, all nine 
patients who had completed 
treatment showed an 
improvement in VA. ranged 
from 0.025 to 0.45 LogMAR 
4 weeks post treatment, four 
out of nine patients 
remained stable or showed 
further improvement in VA, 
and five out of nine patients 
showed some deterioration 



Binocular i pad treatment  
STUDY METHOD RESULTS 

Birch at al. J AAPOS 2015 
Feb;19(1):6-11. ‘’Binocular 

iPad treatment for 

amblyopia in preschool 

children’’ 

n=50, 3-7 years of age 
 
children with >5Δ of 

strabismus were 

excluded. 
 
all had been wearing 

spectacle correction for 

a minimum of 3 months. 
 
sham iPad games (first 

5 children) or binocular 

iPad games (n = 45) at 

least 4 hours per week 

for 4 weeks.  

sham iPad no VA gain.  
othergroup 40% had 

improvement of 0.2 to 0.4 

logMAR (2 lines) and 15% 

achieved visual acuity of 

20/20 in 4 weeks.=similar to 

that achieved by patching for 

2 hours daily for 4-6 weeks in 
other studies. 
 
 ≥8 hours (≥50% compliance) 

had significantly more visual 

acuity improvement than 

children who played 0-4 hours 
 
stereoacuity did not improve 

significantly  



Binocular dichoptic movies  
STUDY METHOD RESULTS 

Li SL at al. J AAPOS 2015 
Oct;19(5):401-5. 
Dichoptic movie viewing 
treats childhood 
amblyopia. 
 

Prospective cohort, 
n=8, ages 4-10 yold,  
3 dichoptic movies 
per week for 2 
weeks on a passive 
3D display 

Mean VA improvement @ 
2 weeks was 2 logMAR 
lines. 
 
Passive viewing of 
dichoptic feature films is 
feasible and could be a 
promising new treatment.  







Behavioral treatments  
STUDY METHOD RESULTS 

Tsirlin I at al 
IOVS 2015 Jun;56(6):4061-
75 
The Hospital for Sick 

Children, Toronto, Canada. 
 
‘’Behavioral Training as 

New Treatment for Adult 

Amblyopia: A Meta-

Analysis and Systematic 

Review.’’ 
 

New behavioral treatment 

methods, including 

dichoptic training, 

perceptual learning, and 

video gaming 
a meta-analysis of these 

methods on 24 studies  

a mean improvement in visual 

acuity of 0.17 logMAR  
 
The most significant predictor 

of treatment outcome was 

visual acuity at the onset of 

treatment. Participants with 

more severe amblyopia 

improved more on visual 

acuity and less on stereo 

sensitivity 
 
 
some participants may 

benefit from the new 

treatments 
 
clinical trials are required  



Binocular vs standard  
STUDY PURPOSE/METHOD RESULTS 

Tailor V at al , Cochrane 
Database Syst Rev,2015 Aug 
11;8:CD011347.  
‘’Binocular versus standard 
occlusion or blurring 
treatment for unilateral 
amblyopia in children aged 
three to eight years.’’ 
 
 

To determine whether 
binocular treatments in 
children aged three to 
eight years with 
unilateral amblyopia 
result in better visual 
outcomes than 
conventional occlusion 
or pharmacological 
blurring treatment. 
 
Meta analysis of RCT. 
 

Currently there are no clinical 
trials offering standardised 
evidence of the safety and 
effectiveness of binocular 
treatments, but results from 
non-controlled cohort studies 
are encouraging.  



PEDIG ATS18 - Study of Binocular Computer 

Activities for Treatment of Amblyopia . 

 To compare the effectiveness of 1 hour/day of 
binocular game play 7 days per week (minimum of 4 
days per week) with 2 hours/day of patching 7 days 
per week, in children 5 to <13 years of age (younger 
cohort) 

 And in children 13 to <17 years of age (older cohort) 

 

 Recruiting Start Date: 15/09/2014 

 Results in 2016. 

 



 
The "eye pad" or the i Pad? 

 

 Standard Binocular 

 The improvement in visual 
acuity plateaued after 4 weeks, 
with no further improvement 
after an additional 4weeks of 
treatment.  

 In he PEDIG studies, the 
improvement rached 3 lines at 6 
months. 

 

 Patch is ‘’uniocular’’ treatment 

 

 Atropine and Bangerter are 
technically ‘’binocular’’ but they 
do not encourage the brain to 
integrate images from the two 
eyes into a single percept. 

 

      Until furtherstudies are performed and evaluated, ophthalmologists will 
have to continue with the current treatments. 

Hunter DG. J AAPOS 2015 Feb;19(1):1-2 



RCOphth guidelines 

 Allow at least 18weeks for refraction adaptation. then patch 
2h/day for mild and moderate, 6h/day for severe=VA<0.6 
logMAR.  

 Atropine weekends for moderate = every day .also from 
difference with N activities.  

 Re-examine every 3 months after the initiation of 
patch/atropine.  

 If in 2 cosecutive 3 monthly visits VA is stable,after an initial 
improvement,  consider to tail  off treatment.  

 If no improvement after 6 months, repeat all 
assessment(cyclo refraction, aligment,motility, fundus check, 
any signs of ON or fovea hypoplasia). 

 



Take home messages 

 Start gl alone. 

 Bangerter foil is an option 

 Atropine is an option 

 Daily = weekends 

 Full time=6h 

 6h=2h 

 Treat even in children >8 yold, especially if no 
treatment before: (gl + patch) 
 7-12y even if treated in the past 

 13-17y if not previously treated 

 

 



AIM: To establish the most effective treatment to 
benefit patient care, improve and advance 

practice and service, to ensure the most effective 
treatment is being delivered  

Amblyopia Management -Future 




