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BINOCULAR VISION DYSFUNCTION AND VERTICAL 
HETEROPHORIA: A BRIEF HISTORY

Binocular vision dysfunction (BVD) encompasses a group of conditions 
where the two eyes have difficulty working together as a team, resulting 
in a vertical or horizontal (or both) misalignment between the line of 
sight of one eye with the other eye. When the amount of misalignment is 
large (strabismus or heterotropia) double vision or diplopia results. When 
the amount of misalignment is subtle (heterophoria), single or fused 
imagery is maintained, but at the cost of overusing the vision alignment 
mechanisms, resulting in medical symptoms instead of diplopia.

As defined above, vertical heterophoria (VH) is a subset of BVD. Recently 
published research theorized that VH is occurring due to a lack of 
coordination between the two main vertical eye alignment mechanisms, 
the vision (or oculomotor) system and the balance (or vestibular) system, 
and that the initial problem is a faulty vertical alignment signal from 
the vestibular system.1,2 If left unchecked, this would precipitate vertical 
double vision, which would be poorly tolerated. The oculomotor system 
appears to be identifying the misalignment and correcting it. These 
repetitive cycles of misalignment/realignment appear to lead to an 
overuse of the eye alignment muscles, which can result in the symptoms 
of VH. These include dizziness, headaches, anxiety, neck pain and 
difficulty with balance and coordination.3,4,5,6,7,8,9,10,11

The body may also try to correct VH (i.e. to realign the images) by tilting 
the head, which can cause neck pain.

CAUSES

The two main causes of VH are brain injury (e.g. TBI/concussion, stroke), 
and congenital causes. Both causes can occur at any age.

WHY IS VH NOT BEING DIAGNOSED?

Although VH was first described in the 19th century,12 the medical 
community has made little progress in identifying and treating this 
condition, most likely because the standard vision alignment tests are not 
sensitive enough to find these subtle misalignments.1,2,13,14,15,16,17,18,19,20
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COMMON SYMPTOMS

Pain 
symptoms

• Headache 
• Face ache/sinus pain 
• Eye pain or pain with eye 

movements

Head tilt 
symptoms

• Neck ache 
• Upper back pain

Dizziness 
symptoms

• Dizziness
• Lightheadedness 
• Off-balance feeling 
• Motion sickness 
• Nausea 
• Poor depth perception
• Lack of coordination
• Unsteadiness 
• Drifting to one side
• Disorientation

Reading 
symptoms

• Difficulty concentrating
• Fatigue with reading
• Difficulty with reading 

comprehension 
• Skipping lines 
• Using a line guide (e.g. 

finger) to maintain one’s 
place 

• Words running together 
Losing one’s place

Routine 
visual 
symptoms

• Blurred vision
• Difficulty with close-up vision 
• Difficulty with night vision
• Eye strain
• Sore eyes

Binocular 
vision 
symptoms

• Double or overlapping vision 
• Shadowed vision 
• Light sensitivity
• Difficulty with glare or 

reflection
• Closing one eye while 

reading

Psychological 
symptoms

• Feeling overwhelmed or 
anxious in a crowd

• Agoraphobia
• Feeling overwhelmed or 

anxious in large spaces (e.g. 
a mall)

THE DIAGNOSIS AND TREATMENT OF VH

The first step is to take a thorough medical history. 
VH has a very broad set of symptoms, many of 
which are not commonly appreciated by the medical 
community to be associated with a vision problem.

To aid in obtaining a detailed history and to 
screen for those who might have VH, a validated 
questionnaire (Binocular Vision Dysfunction 
Questionnaire or BVDQ) can be used that includes 
questions from all of the major symptom groups 
and asks the patient to assess the frequency of 
their symptoms. A score of >= 15 appears to be 
suggestive of VH.

PHYSICAL FINDINGS

There are physical findings associated with VH, 
including the presence of a head tilt a unilateral 
furrowed brow, an asymmetrical face, pulling to one 
side when walking, unsteady gait, and discomfort 
when observing a finger approaching your nose 
(convergence testing).

ESTABLISHING A DIAGNOSIS

Once a patient has been identified by their 
symptoms and/or physical findings as someone 
who may have VH, a complete ocular and vision 
exam is performed. Nearsightedness, farsightedness 
and astigmatism must be identified and corrected 
prior to assessing the patient’s binocular vision 
status. Traditionally the next step in the assessment 
of VH involves the use of vertical alignment 
measurements such as vertical vergence, Von 
Graefe phoria testing at near and at far, cover 
test and red lens test. However, as previously 
mentioned, these tests are not sensitive enough to 
identify the subtle misalignments of VH1,2,13-20. To 
address this deficiency, an alternative technique 
for identifying the subtle vertical misalignment was 
developed. Named Prism Challenge, the technique 
consists of the incremental addition of small units 
of neutralizing vertical prism (usually 0.25D) to 
a trial frame containing the patient’s refractive 
prescription. The subtle vertical misalignment is 
identified (and the diagnosis of VH is established) 
when the patient, wearing the correct aligning 
(or prism) lenses for 10-20 minutes, experiences a 
marked reduction or even elimination of their VH 
symptoms.
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FIGURE 3 Patient wearing a trial frame, in which 
small units of vertical prism are incrementally 
added to her baseline prescrition. (Photo courtesy 
of the authors.)

PROGRESSIVE RELAXATION

In patients with VH, the eye alignment muscles are 
tense and over-worked and cannot relax quickly 
enough to allow the patient to wear the full amount 
of realigning prism immediately. Therefore, the first 
prescription contains less than the full amount of 
needed prism, and is worn for approximately 2-4 
weeks. This allows the eye alignment muscles to 
experience Progressive Relaxation, after which 
the patient will be able to accept the full amount 
of prism needed (which is incorporated into their 
second set of lenses).

Once treatment is completed (in about two visits), 
patients experience significant improvement, 
averaging an 80% reduction in symptoms.

Since VH is often not identified, many patients 
suffer for years without the proper diagnosis and 
treatment.  Some patients may be told that their 
symptoms are due to migraines, atypical Meniere’s, 
psychogenic dizziness, anxiety and panic disorders, 
ADD/ADHD, as well as other conditions. Treatment 
for these conditions typically yields inadequate 
relief of symptoms.

CASE STUDY

Sarah, a mechanical engineer, was injured in a 
car accident in which she suffered a traumatic 
brain injury (TBI). One year into her recovery she 
continued to experience a myriad of symptoms, 
including dizziness, headache, nausea, neck pain, 

eye strain, fatigue, and anxiety. She found it difficult 
to walk and drive and also had trouble focusing, 
reading, and writing. She received traditional 
treatment provided to patients with TBI but her 
symptoms did not improve.

By the time Sarah was referred for a specialized 
binocular vision evaluation (NeuroVisual evaluation) 
she was two years into her recovery and had been 
through speech therapy, occupational therapy, 
physical therapy, and vision therapy. Unfortunately, 
these treatments gave her only marginal relief 
from her symptoms. Sarah’s NeuroVisual evaluation 
revealed that she had a subtle vision misalignment 
(VH). She was prescribed aligning eyeglass 
lenses, and in a matter of minutes her symptoms 
were markedly reduced. Within one week her 
occupational therapist and neuropsychologist noted 
significant improvement. At the completion of 
treatment (8 weeks) her symptoms were reduced 
by 80% and she was able to live her life more fully, 
participating in many activities she wasn’t able to 
prior to wearing aligning lenses.

RESEARCH

Dr. Debby Feinberg and her research team have 
been researching VH since 1995, with the discovery 
that certain patients with dizziness actually 
had VH as the cause, and that treatment with 
aligning lenses immediately and markedly reduced 
symptoms.22 It was then discovered that some TBI 
patients with persistent post-concussive symptoms 
had VH and responded to aligning lenses with a 
70-80% reduction of symptoms.23,24,25,26,27 It was 
also found that VH plays a role in certain patients 
with headache and anxiety.28,29 A case series of 126 
patients with VH was presented at the semiannual 
Barany Society meeting May, 2016 in Seoul, S. 
Korea.30

SUMMARY

• Subtle vision misalignment can be congenital/
spontaneous or precipitated by a brain injury/
concussion, and has many non-visual symptoms 
including dizziness and other vestibular 
symptoms, headache, neck ache, anxiety, and 
difficulty reading.

• Head tilt during normal upright posture and 
difficulty with gait and balance are common 
physical signs.

• Current vision tests are not sensitive enough to 
find these subtle misalignments.

• People have suffered for years and have 
been incorrectly diagnosed with many other 
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conditions, with the resulting treatment for 
those conditions providing only minimal relief.

• The diagnosis of VH is confirmed when the 
patient experiences immediate and marked 
reduction of symptoms with aligning eyeglass 
lenses.

• The average patient experiences an 80% 
reduction of symptoms by the end of treatment.

• The Binocular Vision Dysfunction Questionnaire 
(BVDQ) is a validated tool for identifying those 
who might have subtle vision misalignment.
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