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Adjunct Therapy for TBI, Neck Pain, Gait/Balance Disturbances and Falls in the Elderly:

Microprism Lenses and Sound Attenuation
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Binocular Vision Dysfunction
Eyes not working together in a coordinated fashion

Vertical Heterophoria
Line of sight from one eye is above/below line of sight from the other eye when fusion is 

disrupted
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Symptoms
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Prior Diagnoses:
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How Uncomfortable Are They?
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• Vertical Heterophoria Simulator
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Factors That Trigger / Worsen VH Symptoms

• "Vestibular” stimulation:

• Vertical and horizontal head motion

• Bending down and coming back up quickly

• Looking from near to far distances

• Visual stimuli :

• reading

• action movies

• 3D movies

• certain wallpaper or carpet patterns

• driving on freeways

– (all forms of optokinetic stimuli)
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Factors That Trigger / Worsen VH Symptoms

• Complex visual environments like malls, grocery stores, crowded rooms

• Significantly different Rx between eyes, monovision CL’s

• Traumatic Brain Injury

• Intense near-point work  (computers, reading)

• Errors in prescription lenses

• Surgery: Cataract, Lasik, Eyelid (tightening), Retinal reattachment, monovision implants
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Causes of VH
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Recurrent Theme For These Patients

• Symptoms not recognized as being syndromic for VH

• Symptomatic for a long time

• Seen by many different care providers

• Many tests performed (including CT, MRI, audiogram, ENG, EEG, Holter)

• Many medications /therapies tried

• Many procedures performed

Never Improved
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Symptoms aren’t recognized as being 
due to a binocular vision problem



How Do We Screen For VH?

• BVDQ

• 5 Minute Cover Test

• NPD
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www.IsItMyEyes.com
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5 Minute Cover Test



Near Point of Discomfort (NPD) Test

Instructions are different than for NPC 

testing – “Stop when you experience:”

– Discomfort (Dizziness, Nausea or Headache)

– Blurred or Doubled vision
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6 Physical Findings of VH
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Head Tilt
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VH Physical Findings

• 5. Gait & Balance Analysis: 

– Rise from seated to standing

– Drifting to one side with ambulation or wobbling 

side to side

– Head turns while walking (Supermarket Walk)

• 6. Provocative Vestibular Tests

– Bending over and coming back up

– Side-to-side head movements
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Course of Treatment

• Initial Exam (80 mins) and 1 Progress Exam (50 
mins)
– Prism Challenge Technique

– Progressive Relaxation

• 2 sets of lenses

• Approximately 1-2 months to complete treatment

• Once initial sequence of visits is finished (2 visits 
over 2 months), only annual appointments are 
needed
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Results of Treatment

• Expedites improvement with their other 

rehab therapies

• Expedites or enables return to school or 

work

• 80% reduction of symptoms

• Reduction / elimination of medications
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Results of Treatment: 

Vision & Fine Motor Control
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Before prism lenses
After prism lenses (same day)



Results of Treatment: 

Vision & Fine Motor Control
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Before prism lenses After prism lenses (same day)



Collaboration With Medical Community
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NeuroVisual
Specialist
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Family 
Referrals
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Pathophysiology of VH

• Monocular.

• Binocular
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Pathophysiology of Monocular VH:

SOP- Eye Muscle/Nerve Dysfunction
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• CN IV and/or Superior Oblique muscle is weak 
unilaterally – results in eye with upward gaze 
and cyclotorsion

• This is only a Visual System problem –
Vestibular System not involved

• Visual system response to impending vertical 
diplopia: realign the images vertically

• Misalignment/realignment cycle causes 
symptoms

• Body response to impending diplopia from 
cyclotorsion: Head tilt



Pathophysiology of Binocular VH: 

Vestibular Dysfunction & Visual System Response
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 Faulty signals emanating 
from the vestibular system 
impacting vertical alignment 
in both eyes

 The visual system responds 
to this impending diplopia by 
realigning the images

 Misalignment/realignment 
cycle causes symptoms 

 Microprism lenses break the 
cycle



How Symptoms Are Caused

– EOM overuse and strain 
• Headache

– Cycling / Back & Forth
• Vibrating/shimmering

• Reading difficulty

• Vestibular symptoms: 

– dizziness 

– nausea

– gait and balance disturbances

– motion sickness
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How Symptoms Are Caused

– Anxiety
• Visual sensitivity to complex environments like grocery 

store aisles, certain wallpaper and carpet patterns

• Optokinetic stimuli (like driving on the freeway)

• Dizziness is a known precipitant of anxiety

– Binocular Vision
• Reading difficulty

• Blurred images / diplopia 

• Glare / photosensitivity
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Head Tilt
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Research And 

Academic Activities
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Treatment of vertical 
heterophoria ameliorates 
persistent post-
concussive symptoms: 

A retrospective analysis 
utilizing a multi-faceted 
assessment battery

Mark S. Rosner, Debby L. Feinberg, 
Jennifer E. Doble & Arthur J. Rosner

Brain Injury 2016
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BVD Symptoms In TBI Patients 
(% of patients )
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Specialists Seen 

Prior To VH Diagnosis 
(% of Patients)
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To Summarize
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Summary

• Binocular vision dysfunction (BVD) appears to be present in ~20%

of the general population and in ~50% of all TBI / ABI patients with 

persistent symptoms (>3 months), and ~50% of those with 

reading/learning challenges.

• The symptoms of BVD are not being recognized as being visual in 
etiology, despite extensive testing and consultation. These patients 
are seen by multiple providers yet don’t get much better with 
standard treatments /therapies.
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Summary

• Treatment of the BVD with realigning prismatic lenses reduces 
symptoms 80%

• BVD Suspects can be easily identified with the BVDQ and the 5 
Minute Cover Test

• BVD can be firmly diagnosed (and prism prescribed) by the Prism 
Challenge Technique

• Standard binocular vision tests are not sensitive enough to identify 

this patient population
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Which Children Can Potentially Be Helped?

• Children with “reading and learning difficulties” (LD; RD)

• Children with difficulty concentrating and/or 

“hyperactivity” (ADD/ ADHD)

• Children with motion sickness / car sickness

• Children that are clumsy / uncoordinated

Footer 70



Bvd & HYPERACUSIS/TMWS
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Pathophysiology of TMWS
• VOR

• Inner ear anatomy / function:

– Inner ear is surrounded by 

bone

– Round & Oval windows (2 

windows)

– Pressure is constant

• Problem with the “V” of VOR

– Hole (dehiscence) in bone 

OR leak (perilymph fistula) in 

Round/Oval window creates 

a 3rd window

– Pressure is fluctuating

– Allows sound waves to 

stimulate the vestibular 

apparatus – utricle in 

particular - (normally they 

don’t)

– This impacts visual 

alignment through VOR
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Pathophysiology of TMWS

Tullio Phenomena (1929)

– Drilled hole in pigeon's 

semicircular canal

– Dizziness, imbalance 

with gait and nystagmus 

are induced by sound

Now we understand why



Symptoms of TMWS

Most common:

• Sensitive to sound

• More sensitive to sound when compared to your friends/family

• However, the majority of patients are not aware that they are sensitive to 

sound.

• That is why we test every patient with NCDs
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• Anything that reduces the 
components of Tullio
phenomena:
– Reduce sound input into the ear 

(“Reverse Tullio Phenomena”) 
with NCD’s, ear plugs

– Medications to reduce inner 
ear pressure to allow for 
healing of hole/leak & 
pressure stabilization

– Surgical repair of the 
hole/leak for pressure 
stabilization
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Research
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ASK AND TEST EVERYONE FOR 

HYPERACUSIS!!
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Questions?
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