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An audience survey…

 How many use  office based orthoptic therapy for CI?

 What are the criteria for choosing office based 

treatment?

 How many rely on home based pencil push-ups?



A brief survey…

 How long do you persist with the home based/ 

office based treatment?

 What are the methods used in office based 

orthoptic therapy?



This study

To compare 

 Home-based pencil push-ups (HBPP)

 Home-based computerised  vergence / accomodative 
therapy (HBCVAT+)

 Office based vergence /accom therapy with home 
reinforcement (OBVAT)

 Office-based Placebo therapy with home 
reinforcement (OBPT)



Pilot studies

 Study 1:  BI ∆ reading glasses no more 

effective than placebo reading glasses Br J 

Ophthalmol. 2005;89(10):1318-1323

 Study 2:  OBVAT more effective than HBPP 

or OBPT  Arch Ophthalmol. 2005;123(1):14-24



Methods - Patient selection

 Age 9-17 yrs

 Exodeviation N > D by 4 ∆

 Near Point of Conv. (NPC) break >6cms

 Positive fusional vergence (PFV) <15 ^ BO blur or 
break

 PFV less than twice the near phoria

 CI Symptom Survey score of 16 or more



Convergence Insufficiency Symptom Survey



Exclusion criteria

 Convergence insufficiency previously treated

 Amblyopia 

 Constant strabismus / History of strabismus 

surgery

 Manifest or latent nystagmus



Exclusion criteria

 High refractive error: myopia ≥6 (in any 

meridian), hyperopia ≥5 (in any meridian), 

astigmatism ≥4.00

 Anisometropia ≥2 D spherical equivalent

 Prior refractive surgery



Exclusion Criteria

 Vertical heterophoria >1Δ

 Accommodative amplitude <5 D in either eye 
as measured by the Donders’ push-up method

 Convergence insufficiency secondary to 
acquired brain injury or any other neurological 
disorder



Exclusion criteria

 Systemic diseases known to affect 

accommodation, vergence and ocular motility

 Developmental disability, mental retardation, 

attention-deficit/hyperactivity disorder, or a 

learning disability diagnosis



Protocol

 Randomization

 Masked (at least for patients) office based 

therapies

 At least 52 patients in each group for 90 % 

power (assuming 10 % attrition)



Examination procedures

 BCVA

 NPC

 Fusional convergence and divergence 
amplitudes at near

 Near stereoacuity

 Monocular accomodative amplitude

 Monocular accommodative facility (the ability 
to quickly alternate viewing 20/30 print 
through +2 D and –2 D lenses), 



Refractive errors

 +1.5 or more, -0.5 or more spherical errors

 0.75 or more astigmatism

 0.75 or more anisometropia (SE)

 Hyperopic correction reduced by up to 1.25

 Glasses given for 2 weeks before re-

assessment



Protocols

 HBPP was done 15 min/day 5 days per week

 HBCVAT+ Computer Orthoptics done 
15min/day 5/7; and HBPP as above

 OBVAT 60min/wk in office; additional home 
based therapies

 OBPT tried to simulate VAT;

 Maintenance therapy of 15 min/wk of home 
therapy after 12 weeks











Outcome measures at 12 wks

Primary –

 Normal CISS (<16 points) or Improved CISS 

(by 10 points)

Secondary –

 Normal NPC (<6 cms) or improved NPC (by 4 

cms)

 Normal PFV (>twice phoria and >15 ^) or 

improved PFV (by 10^)



Results

 218 / 221 patients completed followup

Excellent (>75 %) pt compliance with 
procedures

 67 % of HBCVAT+

 84 % of HBPP

 87 % of OBPT

 91 % of OBVAT



Results – CISS at 12 weeks

 Normal and/or 

improved CISS

 Significant Difference 

between OBVAT and 

other groups 

 No significant diff. 

between other groups



Results – NPC break at 12 weeks

 Normal and/or 
improved NPC

 Significant  Difference 
between OBVAT and 
other groups; 

 No significant diff. 
between other groups 
except HBCVAT and 
OBPT



Results – PFV at 12 weeks

 OBVAT significantly 

better than others

 HBCVAT significantly 

better than HBPP and 

OBPT

 No diff. between HBPP 

and OBPT





Analysis of results

 73 % of OBVAT were asymptomatic by CISS 

score as compared to 47 % for HBPP

 Normal NPC + PFV seen in 73 % OBVAT and 

<40 % HBPP

 All three criteria – 73 % of OBVAT 

successfully treated 



What factors make OBVAT better?

 Greater flexibility in manipulating treatment 

parameters

 Easy to teach/demonstrate

 Patient feedback

 Longer time spent (135 min/wk) compared to 

HBPP (90 min)



Comments

 Longer treatment means additional 
improvement? 

 Role of convergence sustenance

 Compliance in HBPP?

 HBPP group could be worse in clinical 
practice ? (no weekly phone calls, monthly 
evaluations)

 Cost effectivity of OBVAT (1200 $ for 12 
weeks, lost work, lost school)




