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 ABSTRACT
Visual Snow Syndrome (VSS) is a rare neurological condition that 

causes constant visual static throughout the entire field of vision. 
Currently, it affects about 2-3 percent of the world’s population.5  
VSS is associated with numerous visual symptoms and non-visual 
symptoms. There is no known cause for the symptom currently. 
This poster will discuss what VSS is, how to diagnose it, and possible 
treatment options by presenting a case.

 VISUAL SNOW SYNDROME  
BACKGROUND

Visual Snow Syndrome does not currently have a known 
cause.5 While there is some research and theories as to why people 
experience VSS, the exact pathophysiology of the condition has not 
been found. VSS is a neurological condition meaning it is caused by 
something in the brain as opposed to the eyes. The physical structure 
of the brain and the eyes are unremarkable, leading researchers to 
think that VSS is most likely caused by a visual processing problem 
in the brain cortex.2 It is also believed that neuroinflammation and 
hyperexcitability are contributing to the syndrome.4

VSS is diagnosed by symptoms and exclusion of other conditions. 
To be diagnosed with VSS, a patient must experience constant 
visual static for at least three months.2 This means that the patient 
has visual disturbances throughout the entire field of vision, with 
their eyes open or closed. They must also have two of the other 
common visual symptoms; entoptic phenomenon, nyctalopia, 
photophobia, and/or palinopsia. A comprehensive eye exam and full 
neurological evaluation should be performed to rule out any other 
conditions or pathology. Lastly, a full history of drug use needs to 
be explored to rule out any other conditions such as hallucinogen 
persisting perception disorder (HPPD). Although the non-visual 
symptoms are not a requirement for diagnosing, they are commonly 
associated with the syndrome. The non-visual symptoms include 
migraines, anxiety, depression, tinnitus, depersonalization, brain  
fog, insomnia, dizziness, and tingling in limbs.

 CASE HISTORY
CHIEF COMPLAINT

A 35-year-old male came in with the chief complaint of VSS 
symptoms for 10 years. His symptoms include constant visual static, 
after-images, photophobia, depersonalization, brain fog, and feeling 
like things look flat or “dream-like.” 

HISTORY/MEDICATIONS

He has diagnosed himself with VSS and has a history of 
depression and generalized anxiety. He mentions that his anxiety 
has been heightened by the VSS. He had a mild concussion from a 
fall, but he was already experiencing VSS before this occurrence. He 
takes Klonopin 1 mg as needed.

 SENSORY TESTING  
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Name: John Boyd
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Below are Baseline test results from 6/17/2021 9:58:25 AM using the "Shidlofsky Standard" protocol.
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Figure 2:  Post VT Right Eye Testing Figure 3:  Initial Platform Posturography Figure 4:  Post VT Platform Posturography 

 BINOCULAR VISION  
EVALUATION RESULTS 

TABLE 1: PARTICIPANTS RACE AND ETHNICITY AS INDICATED ON THE SURVEY. 
INITIAL EVALUATION PROGRESS EVALUATION (12 SESSIONS)

VAs (cc) 20/20 OD, OS, OU 20/20 OD OS OU

CVF FTFC OD, OS FTFC OD, OS

EOMS FROM OD, OS FROM OD, OS

Pupils PERRLA (-) APD OD, OS PERRLA (-) APD OD, OS

Stereopsis 70 seconds of arc 20 seconds of arc

Cover Test LH, mild eso at near LH, mild eso at near

NPC TTN TTN

Pursuits and Saccades 4+, 3+ undershoots,  
head movement 4+, 3-4+ mild undershoots

Localization Undershooting Normal

Midline Rightward and upward Normal

Thorington (near) 0.5 eso and 3 LH 0.5 eso and 3 LH

Accommodative 
Facility (+/- 1.50) 1.5 cpm (+/- 2.00) 5.5 cpm

Vergence Facility (12 BO/ 3 BI)  
cannot fuse BI 5.5 cpm

Fusional Ranges DBI: X/4/2 DBO: X/6/1
NBI: X/6/4 NBO: X/6/4

DBI: X/4/2 DBO: X/6/4
NBI: X/6/0 NBO: X/25/8

 TREATMENT 
Once the functional vision is fully assessed, the patient 

completes 12 sessions of weekly vision therapy. Even though there 
is no specific measurement on testing to determine if a patient has 
VSS, it is important to know the visual skills to better their therapy 
program. Therapy will cover many areas of the functional visual 
system including spatial and peripheral awareness, eye teaming, 
accommodation, tracking skills, and perceptual/cognitive skills. In 
order to gain a better understanding of the effects of therapy on 

the patient’s daily life, a quality-of-life survey was given pre and post 
vision therapy.

 CONCLUSIONS 
The patient, overall, had significant improvements in symptoms. 

He states his depth perception has greatly improved and the static 
is less noticeable when he is doing his exercises consistently. His 
functional visual skills improved after the 12 sessions and he is going 
to continue therapy.

As the awareness of VSS continues to spread, research into the 
cause and treatments of visual snow continues to increase. Once 
the pathophysiology of VSS can be determined, treatment options 
will be easier to create. Other testing such as ERG, VEP, and/or 
EEGs could be used to determine the functionality of the brain/
eye pathways.3 Different use of medications (such as SSRIs) and/
or recreational drugs seem to be linked to onset of visual snow 
symptoms in some patients.1 Exploring any connections between 
drug use and the condition could help with prevention of triggering 
symptoms. Nutrition and genetics can be further explored to see 
if supplementation would be beneficial. Other forms of therapy 
such as light therapy (syntonics), sound modulation therapy, and/
or relaxation techniques could be used to help diminish symptoms.4 
But above all, continuing to spread awareness and help manage 
symptoms for our patients are the immediate goals.
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 Background
A concussion is a Traumatic brain injury (TBI) that affects brain 

function1. Symptoms following a TBI vary greatly from patient to 
patient and the length of time an individual experiences these effects 
also varies greatly.

Post Trauma Vision Syndrome (PTVS) is the most common visual 
sequelea of a TBI. PTVS covers a variety of signs and symptoms 
that may include convergence insufficiency (CI), accommodative 
dysfunction, low blink rate, reduced concentration or attention, 
oculomotor deficits, and visual spatial distortion2. Most patients 
experience many non-visual symptoms as well. Co-management 
with physical, occupational, and speech/language therapists as well 
as neurologists/physiatry is very common with TBI patients.
 Prognosis for full visual recovery following a concussion is 
positive. There are many treatment options depending on the 
severity of symptoms, including lenses, prisms, and optometric 
vision therapy.

Case Examples
Discussion

References

The recommendation of using a passive therapy through microprism 
was well received by all patients. At the beginning of their recovery, the 
majority of patients with TBI are typically in occupational or physical 
therapy, or both. Using prism alone is a cost effective way to reduce 
symptoms without the added time and financial commitment of additional 
weekly therapy sessions. The prism also allow for improved function 
during current therapy sessions so patients continued to work at 
returning to their baseline.
 Patients all had similar in-office responses to the microprism. Balance 
was improved with tandem walking, overhead lighting appeared “softer” 
or “dimmer”, and computer scrolling became less visually disturbing. If 
patients were not immediately responsive to 0.50BI, the 1.0BI was 
trialed. In the cases where similar responses were made, the 0.5 was 
selected.  
 At the follow up appointment, all patients experienced improved quality 
of life after wearing the microprisms full-time. Many patients felt they 
could return to driving and visually busy environments without the same 
level of symptoms as before. Two patients also reported increased ability 
to work at a computer without a headache. The objective measurements 
showed slight improvement in all patients at the 1 month follow up. The 
main measure for this treatment outcome was quality of life and 
subjective symptoms reduction, all patients felt it was successful.
 There are still further treatment options that can be pursued by all of 
the patients. The next steps that will be taken by patients is the addition 
of binasal occlusion to their prism glasses. And final recommendations 
will be to start a customized optometric vision therapy program for all 
remaining visual deficits.  
 Addition of base in microprism shows a clear benefit for patients with 
PTVS. It should also be considered for patients who are presenting with 
similar “TBI-like” visual symptoms and have not suffered from a 
concussion. Symptoms that may indicate a good candidate for 
microprism include headaches, balance issues, light sensitivity, and 
being overwhelmed by visually busy environments. Given the common 
symptomology profile, patients who have suffered from stroke, chronic 
migraines, underlying autoimmune diseases, or motion sickness should 
also be considered for this treatment option.
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Concussion Evaluations
    The ages of patients assessed ranged from 17 to 60 years 
old. One patient suffered from a fall resulting in a head injury, 
one patient had a sports related head injury, and three 
patients were in car accidents.
    The following charts detail the exam data and extra testing 
that was collected and confirmed each patient had 
post-traumatic vision syndrome.

Diagnosis and Initial Treatment Plan

Five different patients assessed with complete ocular 
examinations following a head injury showed PTVS symptoms.
 Subjective symptoms were detailed in a pre-exam questionnaire, 
the Brain Injury Vision Symptom Survey scores (BIVSS). All patients 
experienced daily headaches, light sensitivity, and the inability to 
sustain near work for  greater than 30 min. During the exam all 
patients showed visual vestibular discomfort, and symptoms were 
elicited during Visual Ocular Motor Screening (VOMS). VOMS 
testing includes smooth pursuits, saccades, near point of 
convergence, VOR testing, and visual motion sensitivity testing3.
 Due to frequent headaches, a 30-2 visual field was performed on 
all patients. Visual field loss is extremely common following a TBI 
and can vary from small scotoma, generalized constriction, total loss 
of vision, or homonymous hemifield4.

Visually evoked potentials (VEPs) were run as a baseline and 
again to determine response to treatment. Patients with PTVS show 
decreased VEP amplitude, often normalizing with application of 
binasal patches and low amounts of base in prism5.
 Functional lens testing was performed with base in microprism 
(0.5 or 1.0 OU). Based on patient responses, prism was added to the 
final distance refraction with a separate prism prescription in near 
lenses when appropriate.

Prisms were to be worn full time for 4 weeks to assess subjective 
improvements. Objective changes were assessed at a 1 month 
follow up appointment.

    VEP    

Patient Binocular 
Dysfunction

Ambient 
Dysfunction

0.5 BI Improved 
Function

30-2 Visual Field

AG Yes Yes Yes Generalize constriction OU

LC Yes Yes Yes Scattered central depression 
OU

LB Yes Yes Yes Scattered central depression 
OD, full field OS

BA Yes Yes Yes Full field OU

AG Yes Yes Yes Full field OU

    The following chart details the extra testing performed on each 
patient. The VEP data shows that binocular dysfunction was 
present with ambient dysfunction in each patient, and that each 
patient experienced improved function with 0.5 BI OU. The 30-2 
visual field results are also listed showing the variety in field 
changes following a TBI. Patients without a full field were 
retested at the 1 month follow up and all showed improvement. 

Figure 1: Baseline 30-2 Visual Field of Patient AG showing generalized constriction. 

 Patient Age BIVSS Main Sx VOR/Visual motion

AG 60 44/112 Reading issues, HA, motion sickness H 4/10, V 4/10, C 4/10

LC 53 60/112 Dizziness, HA, reading issues H 5/10, V 5/10, C 6/10

LB 17 54/112 HA, reading issues H 0/10, V 0/10, C 5/10

BA 27 44/112 Light sensitivity, HA H 6/10, V 6/10, C 7/10

AG 29 39/112 Light sensitivity, HA, dizziness H 0/10, V 4/10, C 5/10

    The following chart shows the patient's initial BIVSS. A score >32 
is the intended threshold of correctly predicting a patient with a TBI6. 
The main symptoms patients were hoping to address through 
treatment are also listed. The last column shows the results of 
vestibular-ocular reflex testing (horizontal = H, vertical = V) and 
visual motion sensitivity (C), patients were asked to score the 
increase in symptoms on a scale from 1-10.

 

Patient BCVA Near 
Vergence
  Ranges

NPC Pursuits Midline
  Shift

AG 20/20 OD,OS BI 16/16
BO 12/10

8/12cm Smooth, 
dizziness

Aligned

LC 20/20 OD,OS BI 10/10
BO 14/14

10/15cm Smooth, 
dizziness

Right
pupil

LB 20/20 OD,OS BI 16/14
BO sup.

5cm/10cm Jerky, HA Aligned

BA 20/20 OD,OS BI 35/25
BO 18/16

7cm/10cm Jerky, HA, 
dizziness

Right 
medial
canthus 

AG 20/20 OD,OS BI 6/6
BO 16/16

7cm/13cm Smooth,
required effort

Right
pupil 

The final chart shows best corrected visual acuity, patients vergence 
ranges at near, near point of convergence, and the location of a 
subjective midline shift if one was present during testing.

Figure 2: A standard VEP curve7. Data collected for patients was 
analyzed based on latency and amplitude of the P100. Baselines 
showed abnormalities in binocular summation and ambient 
dysfunction with reduced amplitudes and increased latency. 
Addition of 0.5pd BI OU shows improved function with patients 
having higher amplitudes and reduced latency.

A Case Report on Parasym Plus for a Patient with Postural Orthostatic Tachycardia (POTS) Syndrome 
Following a TBI and COVID-19 Booster Aftermath

Lynne Becker, MSPH, CEO/Founder of Power of Patients, Dr. David Biberdorf, O.D., C.O.V.D., Valley Vision and University of North Dakota
For Power of Patients
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Evidence suggests that a dysfunction of the autonomic nervous system (ANS) may be a contributing 
factor to post-concussion symptoms1. An ANS dysfunction characterized by sympathetic overactivity has 
the potential to impact cerebral perfusion, baroreflex efficiency, and affect cardiac function. Persistent 
light-headedness, dizziness when in an upright position, and dyspnea when undergoing exercise may be 
indicators of the presence of a type of dysautonomia known as postural orthostatic tachycardia 
syndrome (POTS)2.  A protracted hyper-adrenergic state, peripheral denervation, blood pooling in the 
lower extremities, reflex tachycardia and deconditioning from POTS could interfere with the ability to 
successfully complete various post-concussion therapies, including vision rehabilitation (3,4).  In addition 
to concussion, POTS has recently been observed in patients with acute COVID-19 and in patients with 
post-acute COVID-10 or ‘long COVID-19’.5,6 The need to identify and manage co-morbid POTS either 
prior to or during neuro-optometric vision rehabilitation may lead to more successful outcomes.    

Background

In November 2021, the patient’s head collided with the head of their horse resulting in immediate 
dizziness and nausea.  After a day or so, this resolved but some lingering balance difficulty remained. A 
month later she received her COVID-19 booster after which she experienced dizziness, adrenaline rushes, 
heart palpitations and increased heart rate.  Headaches, unexplained anxiety, panic attacks, sensory 
sensitivity, light-headedness, and brain fog ensued a few days later as well.  Her primary care physician 
diagnosed Postural Orthostatic Tachycardia Syndrome (POTS) and prescribed propranolol and 
compression stockings. This, along with physical therapy, lymphatic massage and lifestyle changes 
provided only limited relief of her symptoms.  Because of persistent blur, eyestrain, light sensitivity and 
reading problems, she pursued a vision examination in the spring of 2022 which revealed convergence 
insufficiency, vergence dysfunction, accommodative insufficiency and abnormal VEP.  

Prior to undergoing vision rehabilitation, it was decided that the patient first attempt to reduce her POTS 
symptomatology using a new non-pharmacological FDA-approved product called Parasym Plus. This 
proprietary compound is designed to boost acetylcholine availability which is felt to counter sympathetic 
hyperactivity and support vagus nerve activation.  We also sought to better monitor our patient’s 
symptoms during this trial period using the Power of Patients app. 

Patient History

Power of Patients (PofP) is an health-tech company with 
a patent-pending AI app that is transforming traumatic 
brain injury (TBI) care. The app is cloud-based, patient-
powered, collects data at a granular level through a 
patient’s direct input, driving patient engagement to 
improve and create unique therapeutic and research 
opportunities for providers, researchers, and the clinical 
trial industry.

Methods

We welcome questions. Please contact lynne@powerofpatients.com

Pre/Post Vision Results

Sallie®, a 
comprehensive brain 

injury tracking 
platform.

Measurement Pre-Treatment 
Measure

Interpretation Post-Treatment 
Measure

Interpretation

BIVSS Score 81 TBI 47 Improved
Best Corrected Visual Acuity (OD, OS, 

OU) 
20/20 Normal 20/20 Unchanged

Refractive Status OD -6.00, OS -
5.75

Myopia OD & OS OD -6.00, OS -5.75 Unchanged

Distance Phoria (von Graefe) 2 exo Normal 1 exo Insignificant Change

Near Phoria (von Graefe) 2 exo Normal 2 exo Unchanged

Nearpoint of Convergence 15 cm Convergence Insufficiency 6.5 cm Improved

Near Convergence Range (Prism Bar) X/10/8 Convergence Insufficiency 8/14/10 Insignificant Change

Near Divergence Range (Prism Bar) 10/12/10 Vergence Dysfunction 8/10/8 Insignificant Change

Vergence Facility (3BI/12BO) 0 (Fail BO) Convergence Insufficiency 5 cpm Improved

Accommodative Facility (+/- 2.00D) 0 (Fail -2.00) Accommodative 
Dysfunction

9cpm Improved

Acc. Amps (Pushup; OD/OS/OU) 4.5/4.5/5.0 Accommodative 
Insufficiency

7.5/7.0/8.0 Improved

8x8 VEP Latency High Contrast, 
Checkerboard

98.6 Normal 109.4 Somewhat reduced parvo 
response

16/16 VEP Latency High Contrast, 
Checkerboard

100 Normal 104.5 Somewhat reduced parvo 
response

8x8 VEP Latency Low Contrast, 
Sinusoidal

102.5 LC < HC Magnocellular Deficit 103.5 LC > HC Insignificant Change

16x16 VEP Latency Low Contrast, 
Sinusoidal

156.2 LC < HC Magnocellular Deficit 136.7 LC < HC Somewhat improved magno
response

References available upon request.

PRIMARY Vision Symptom Data

Head Hit Location and Impacted Areas of the Brain Based upon Presentation 
of Symptoms

Tracking Day Percent Change Journal Entry

Day 1 to Day 2 +75% Lots of computer time today- 5 hours

Day 2 to Day 3 -`100% less computer time

Day 8 to Day 9 +100% 6+ hours on computer

Day 10 to Day 11 -48.49% Less computer time; more clients on caseload

Day 14 to Day 15 +100% Long computer day

Day 22 to Day 23 -48.49% Migraine at 3:30

Day 23 to Day 24 +100% didn't have a migraine

Day 27 to Day 28 +100% Less computer time

Power of Patients is fully personalized to each patient collecting medical 
data (symptoms) as it relates to an individuals TBI and the triggers 
(AKA) Social Determinants of Health (SDOH) . Each patient is provided 
with a fully customized dashboard allowing patients to track their 
symptoms and triggers as frequently as they need. Data is both 
structured and unstructured providing patients with real-time analytics, 
highlighting trends and common occurrences across their behavior and 
environment. Patients can electronically share their data with their 
Health Care Providers (HCP) that is HIPAA compliant.

To reduce patient's POTS symptomatology, use of a product purported to 
support vagus nerve function was tried. For 30 days, patient tried 
Parasym Plus to help stimulate the vagus nerve, as providers had 
suspicion of vagus nerve dysfunction. Parasym Plus is a compound stated 
to nudge the vagus nerve gently and safely to support restoring 
parasympathetic nervous system function. To track how the patient felt 
throughout the 30-days, patient used Power of Patients® comprehensive 
brain injury symptom and trigger tracking platform, Sallie®.
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Day

Eyes get tired (fatigued) very easily or quickly: when doing close work

Patient hit her head at the front, impacting their frontal lobe, however, 
experiences many symptoms linked to other areas of the brain.

DISCUSSION:

Both COVID-19 and mTBI have been found to be associated with dysautonomia causing episodic excess sympathetic tone, known as paroxysmal sympathetic hyperactivity (PSH).7,8  Exaggerated sympathetic tone 
creates a fight or flight response.9 In the visual system, the near triad reflex of accommodation, convergence and pupillary constriction can be compromised leading to blurred vision and asthenopia when engaged 
in near work.10

Postural orthostatic tachycardia syndrome (POTS) is the most prevalent chronic cardiovascular dysautonomia among young and middle-aged individuals, predominantly women.11 Individuals with POTS demonstrate 
refractory dizziness, lightheadedness, cognitive dysfunction, fatigue, headache, chronic pain, nausea and gastrointestinal dysmotility, activity and exercise intolerance, syncope, and tachycardia.12

The pathophysiological mechanism in POTS remains elusive but there is evidence of autoimmunity, that is, autoantibodies activating adrenergic and muscarinic receptors may play a factor, as COVID-19 infection is 
characterized by an intense hyperinflammatory response known as “cytokine storm” which could cause a disruption of the normal ANS modulation and create an associated sympathetic overactivity.13 POTS 
patients have been found to have high levels of autoimmune markers and are more likely than the general population to have an autoimmune disorder. Whether the same mechanisms are responsible for post-
acute COVID-19 syndrome-associated POTS remain to be established.14

The non-pharmacological treatments for POTS include exercise and physical training, increased salt intake, skin surface cooling, negative-pressure breathing maneuver, biofeedback, relaxation training, stress 
management, sleeping in the head-up position, and vagus nerve stimulation.15 Several pharmacological treatments have also been reported in the literature yielding various degrees of limited success.16,17

Parasym Plus is an FDA-approved proprietary compound that crosses the blood-brain barrier and naturally supports acetylcholine production levels.  Acetylcholine is a neurotransmitter that is required for multiple 
nervous systems of the body including the brain, muscles and organs.18 Because acetylcholine is broken down immediately by the body, a replacement compound is needed that can be easily and safely absorbed.  
The ingredients in Parasym Plus are designed to stimulate the vagus nerve to assist with all aspects of digestion.19 Such vagus nerve stimulation could also improve immune system function and decrease systemic 
inflammation.20 This case report did not test for any biomarkers in the blood-brain barrier but would recommend some kind of acetylcholine test be conducted.

Although our patient showed sporadic POTS symptom relief over a 30-day trial of Parasym Plus, her ability to identify the triggers that exasperated and improved her symptoms are critical for care management.  
Future studies of Parasym Plus with patients who have POTS should include structural assessments of cervical discs, measures of heart rate variability (HRV), objective vergences and accommodation, and objective 
pupillary dynamics with symptoms monitored using Sallie®, the Power of Patients® digital health app.  The potential to use Sallie’s® real-time monitoring, shows promise in improving patient engagement with their 
care, offering remote, rapid treatment adjustments to the symptoms of autonomic dysfunction (tachycardia, gastroparesis, poor digestion, poor gallbladder function, orthostatic intolerance, dry eyes, and others), 
central nervous system dysfunction (brain fog, cognitive decline, mood swings, irritability and others) and peripheral nervous system symptoms (extreme fatigue, tremor, loss of coordination and others). This real-
time & remote therapeutic monitoring, between office visits, provides benefits from a practice management perspective by utilizing patient customization features in Sallie®.

POTS Symptom Data POTS Journal Entries

RESULTS: During and after 30 days of Parasym Plus treatment there were 
inconsistent improvements of the patient’s POTS-related symptom variations 
recorded on the Power of Patients app.  The primary vision complaint had 
similar, erratic spikes as seen in the charts to the left. As depicted in the Pre/Post 
Vision Results table there were measurable vision improvements found for BIVSS 
score, accommodative amplitudes, accommodative facility, nearpoint of 
convergence and vergence facility. The journaling feature details what seemed to 
cause the spiking in symptoms which suggests patient could have benefited from 
earlier therapeutic intervention and adjust the treatment protocol.
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Tracking Day Percent 
Change

Journal Entry Associated Symptom

Day 1 to 2 -31.25% Gets worse at work, specifically when standing/sitting 
still and talking to people. Gets better with 
movement, during walks, when off screens, and when 
activating parasympathetic. Have to also keep up on 
my fluids/electrolytes.

Loss of Balance/Dizziness

Day 3 to 4 -49.40% Felt normal most of the day today! Loss of Balance/Dizziness

Day 6 to 7 +47.37% Worse at work Loss of Balance/Dizziness

Day 7 to 8 -69.64% Mild Dizziness Loss of Balance/Dizziness

Day 9 to 10 +109.09% Put horse down on this date- emotional stress & heat Loss of Balance/Dizziness

Day 11 to 12 +82.76% 1st day of period Loss of Balance/Dizziness

Day 14 to 15 -21.57% tried to activate parasympathetic as much as possible Loss of Balance/Dizziness

Day 15 to 16 +54.55% Went to lake Loss of Balance/Dizziness

Day 17 to 18 +58.82% Travelling home from lake Loss of Balance/Dizziness

Day 19 to 20 +140% Dizziness all day, migraine starting at 3:30 Loss of Balance/Dizziness

Day 20 to 21 -16.67% Still bad; better than the migraine day. Loss of Balance/Dizziness

Day 22 to 23 -20.75% Relaxed Loss of Balance/Dizziness

Day 24 to 25 +35.90% faint feeling at work Loss of Balance/Dizziness

Day 24 to 25 +195% I have no idea what caused these palpitations today Heart Sensations
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DISCUSSION

➢ Currently Traumatic Brain Injury (TBI) is a major cause of death and
disability1. TBI occurs when an external force damages the brain and
results in visual problems affecting both afferent and efferent visual
systems2.

➢ Visual disturbances and visual motor problems following Traumatic
Brain Injury often go unnoticed in the mild category during clinical
practices.

➢ Prevalence of eye movement disorders found to be 40% by Suchoff et
al 3. Damage to the saccadic pathway results in the disrupted ability of
the eyes to conjugately move from one target to another quickly and
manifests as increased latency4.

➢ Developmental Eye Movement (DEM) test is a reliable, standardized,
and quantitative clinical test with a visual-verbal format. Therefore, the
study aims to clinically assess saccadic eye movements in mild
Traumatic Brain Injury (mTBI) and compare it with age-matched
controls.

➢ Based on the Glasgow Coma Scale score of 13 to 15, subjects were
referred from the emergency department.

➢ 30 subjects (15 mTBI & 15 healthy subjects) with a mean age of 36.33
(11.95) participated in the study.

➢ Subjects with head injury (mTBI) and healthy subjects with no history
of head injury underwent complete assessment, including visual acuity,
refractive status, fundus examination, and intraocular pressure
measurements.

➢ Further, the DEM test assessment is performed binocularly with 3 test
cards to assess the vertical and horizontal saccades.

➢ Test cards A and B assess the global efficiency of vertical saccades.
➢ The combined time cards A and B are noted as the vertical time,

respectively.
➢ Test Card C assesses the global efficiency of horizontal saccades.
➢ The numbers are oriented horizontally and unevenly spaced.
➢ The time and errors resulting when stating the numbers for Test Card C

are noted as the horizontal time and horizontal errors, respectively.

Figure 1: Variance of Vertical time (VT) in seconds in mTBI  and 
controls

Figure 2: Variance of Adjusted horizontal time (AHT) in seconds in 
mTBI  and controls

VARIABLES mTBI CONTROL P- 

VALUE 
MEAN SD MEAN SD 

DEM (VT) in 

seconds 

51.933 40.245 29.33 11.53 0.05257 

DEM (AHT) 

in seconds 

58.73 41.32 33.26 14.64 0.037 

 

➢ In our study, Road Traffic Accidents (RTA) (n = 13, 86.7%) was the 
most common cause of TBI, followed by skid & fall (n=2, 13.3%).

Table 1: Mean and Standard Deviation of Vertical Time 
(VT) and Adjusted Horizontal Time (AHT)

DEM is a time based, indirect measure of visual search and eye 
movement control in a simulated reading task which can be a clinical 
visual biomarker in assessing subjects with brain injury. 

➢ The vertical number naming and horizontal number naming showed
an increase of time in mTBI (delayed) compared to the control
subjects.

➢ When comparing the vertical and adjusted horizontal time in mTBI
subjects, the adjusted horizontal time was drastically increased,
wherein the time taken to read the test plates was for a longer
duration, this indicates that individuals have oculomotor dysfunction.

➢ A study by Thiagarajan et al on-reading eye movement in mTBI
found that the subjects had significantly decreased reading
efficiency5.

➢ The oculomotor system is compromised in mTBI resulting in the
saccadic eye movement problem was more significant (60%) in
mTBI subjects in our study.

          Syntonics: Restoring the Colour to Life
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 Background

... ...

The use of light as a therapeutic method has been around since the time of ancient 
world.3,5 Syntonics is a  light-based treatment that balances the parasympathetic and 
sympathetic nervous systems.2-5 The current model of syntonics was proposed by 
Harry Reilly Spitler O.D., M.D. in 1941.2-3,5 This model proposes that differing 
wavelengths of light influence physiological processes in the brain.1-3, 5 Low energy light 
that is in the red spectrum increases sympathetic nervous system activity with mid and 
high energy light in the blue green spectrum stimulate parasympathetic activity.1-3, 5 

Non-visual neurological systems in the brain serve to stimulate the the 
hypothalamus, pineal, pituitary, pituitary-adrenal axis, and are also involved in creating 
physiological homeostasis.5 One of the proposed mechanisms that light can regulate the 
autonomic nervous system is through the use of nitric oxide.5 Nitric oxide is believed 
to regulate the secretion of pituitary hormones.5 

Current uses for syntonics include treatment for oculomotor dysfunction, binocular 
vision dysfunctions, accommodative issues, functional visual fields, visual information 
processing, and headaches.3,5 Syntonic therapy progress is monitored using kinetic 
perimetry with colour fields, also known as campimetry.3,5 After a supervised session of 
colour therapy, individuals who are in syntonics therapy generally complete 20 minute 
sessions for 3-5 days a week of exposure to light with the prescribed filter.1-3, 5 In 
individuals who have Post Traumatic Vision Syndrome, syntonics is thought to play an 
invaluable role in restoring neuroplasticity.2, 5 It is postulated to cause the rewiring the 
brain's neural pathways allowing for restoration and recovery for the patient.1-2, 5 

Patients who have used syntonics report decreased  symptoms from their concussion 
as well as an improved quality of life.1-2, 5

Case Presentation Discussion

References

JG has been diagnosed with many concussions and still 
recovering from them. She is currently in optometric vision 
therapy and syntonic therapy daily to rehabilitate her visual 
system. With home therapy and syntonic lenses, she is showing 
dramatic improvement on a weekly basis. Her colour field has 
shown marked improvement in a few of months of syntonic 
treatment (Figure 1 and Figure 2). The filter combination that 
she is currently using is alpha-omega and mu-delta for 10 
minutes each daily.  The postulated function of these filters is to 
provide her with an emotional stabilizer with the alpha-omega, 
and a physiological stabilizer with the mu-delta filter.1,3

Syntonics stabilizes the parasympathetic nervous system and the 
sympathetic nervous system.1-3, 5 For patients with mild TBI, it is 
common to use the shorter wavelength filters to stimulate the 
parasympathetic nervous system.2-4 
Continued use of syntonics for this patient will stabilize the 
between the parasympathetic nervous system and the 
sympathetic nervous system.1-3, 5 Vision therapy will also be 
continued in conjunction with syntonics to enhance oculomotor 
skills, as well as to decrease dizziness, motion sensitivity, and 
headaches. 
Syntonics is a useful treatment option in patients who have a 
fragile binocular visual system, oculomotor system, or have 
experienced neurological damage.1-5 Through balancing the 
parasympathetic and sympathetic nervous systems, patients are 
able to recover and rewire their neural pathways.1-5 This 
increased neuroplasticity allows rehabilitation to occur, which 
restores the colour to their lives.1-5
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TBI Progress Evaluation
A 75 year-old white female (JG) presented to Bright Eyes Vision Clinic on February 10, 

2022 for a vision rehabilitation progress evaluation following previous treatment and 
assessment at Bright Eyes Vision Clinic in 2021. She has had multiple incidents  of whiplash 
(2005, 2020), concussions (2005, 2011, 2020)), and an aneurysm (discovered 2005). She is 
still experiencing difficulty with visual fluctuations, eye fatigue, eye strain, and motion 
sensitivity. Additionally, she is having difficulty with walking, motion sensitivity, noises, and 
reports that she is no longer able to go boating. Her symptoms have remained stable since 
our initial evaluation and treatment. 

At the time of the exam, she was taking sertraline, lorazepam and meclizine, all as 
needed. No allergies to medications were reported, however, significant dietary and 
seasonal allergies were reported. Notable medical history includes: fatigue syndrome, 
hearing loss, anxiety, hypercholesterolemia, vertigo, IBS, and osteopenia. Her family history 
is positive for cancer, macular degeneration, and cataracts. 

Previous prismatic lens testing found an improvement in gait and posture with 0.50∆ 
BO OD 0.50 BI∆ OS. Additionally, a 2.50 diopter add for near work provided the greatest 
clarity. 

Diagnosis and Initial Treatment Plan

• Diagnosis: 
○ Other vitreous opacities
○ Benign neoplasm of left choroid
○ Hyperopia
○ Astigmatism
○ Generalized contraction of visual field
○ Dizziness and giddiness 
○ Other subjective visual disturbances
○ Visual discomfort
○ Deficient saccadic eye movements 
○ Convergence insufficiency
○ Personal history of traumatic brain injury
○ Periodic headache symptoms in child or adult 

• Treatment: 
○ Discussed findings with patient. Recommended continued use of two pairs of 

spectacle lenses ( one for distance and one for near with prism). 
○ Recommended evaluation for vision therapy and syntonics 
○ Return to the clinic in 12 weeks for vision therapy progress evaluation. 

Figure 1. Colour visual field testing was completed on May 26, 2022 at the patients TBI progress evaluation due to 
the patient's history of concussion and binocularity complications. The test was deemed reliable OU.  Constriction 
with functional visual field testing was seen in both eyes with the left eye showing greater constriction. 

• ...
•
 

Progress Evaluation - Following 12 weeks of vision therapy and syntonics 
Upon return to the clinic on August 16, 2022, the patient reported a significant improvement in 

her dizziness, balance, and ability to read without losing her place following completion of 12 
weeks of vision therapy and syntonics. She reports that she is able to think more clearly than 
before and that the syntonics lenses have been calming. Additionally, she reports being able to go 
boating again and only experienced mild discomfort and irritation after several hours on the water.  
She also attended a Minnesota Vikings preseason game without experiencing sensory overload. 
Finally, GJ reports that her vision is not clear with her glasses.
● VAs:  Dist: 20/25+2 OD 20/30-2 OS Near: 20/25-2 OU
● Stereo: 250 sec global 70 sec local
● CVF: FTFC OD/OS
● Cover Test: ortho at distance and 4 exophoria at near
● NPC:   To the nose
● Vergences:  BI: x/8/8 BO: x/14/12
● VOMS: Horizontal: 8/10 Vertical: 5/10 Torsional: 10/10, Indicates visual vestibular deficiency
● Pupils: PERRL, (-)APD
● EOMs: FROM OU, (-)pain, (-)diplopia
● Pursuits/Saccades: smooth/jerky with undershoots and head movement
● Ant. Seg: 2+ Nuclear sclerosis. 

The patient visual symptoms following her concussions have improved, and she was educated 
on her progress. Continuing with In-office vision therapy and syntonics were recommended. Based 
on anterior segment findings, she was referred for cataract surgery to improve the clarity of her 
vision.

Figure 2. A repeat colour visual field was completed on July 7, 2022. The field was deemed 
reliable. Significant expansion in the functional visual field with all colours tested was found. 
The patient was advised to continue with her syntonics filters and educated on the 
expansion in her functional visual field.  

Based on the findings of the progress evaluation, it was recommended that JG return to the office for visual information processing testing. Additionally, vision therapy or occupational 
therapy was recommended to improve the patient’s visual vestibular skills. JG was not interested in pursuing occupational therapy (OT) as she had previously attended OT and was not able to 
complete the activities as she was too symptomatic and sensitive following her concussion. Initial colour field testing found  significant field constriction with all colours with the left eye 
showing greater constriction (Figure 1).

● VAs:  Dist: 20/25 OD 20/30 OS Near: 20/30+3 OU
● Stereo: 250 sec global 100 sec local
● CVF: FTFC OD/OS
● Cover Test: ortho at distance and near
● IOP: 17/15 OD/OS
● NPC: x/1/6 cm
● Pupils: PERRL, (-)APD
● EOMs: FROM OU, (-)pain (-) diplopia
● Pursuits/ Saccades: jerky movements with strain in forehead and headache
● Binasal Occlusion: no improvement 
● Manifest Rx:  +0.50-1.25x090 OD 

+0.75–0.50x105 OS

Figure 3. Colour field and syntonic filters. The 
colour field is used to examine the extent of the 
the functional visual field. Different colours of 
targets (white, green, red, blue) are used to 
assess the  interactions between the sympathetic 
and the parasympathetic nervous system. While 
the syntonic filters are used to enhance the 
binocularity and improve visual information 
processing.1  

Table 1. Syntonic Filters: Each filter varies in the 
effect on the binocular vision system. With  varied 
absorption and transmission spectrum for each 
lens, each filter targets either the sympathetic or 
parasympathetic nervous system.1 
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