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What is                             ?
EYE-SYNC is SyncThink’s groundbreaking, proprietary eye tracking 
technology, that uses patented algorithms and analytics to objectively 
measure, in real time, brain health and performance. 

By being able to identify an individual’s ability to orient, EYE-SYNC 
objectively identifies if someone is “disoriented.” To prevent decreased 
performance, or reduce risk of injury, optimization of brain function is critical. 

EYE-SYNC is the first reliable tool to perform this assessment, providing 
key insights into brain performance and orientation, which in turn has 
direct impacts on performance and safety.

How does                             work?
EYE-SYNC assesses brain health and performance with a series of simple 
tests designed to calculate variability in eye target synchronization. By 
objectively measuring the brain’s orientation strategies, we can definitively 
determine how well someone pays attention to a moving target, or in a more 
dynamic context when they themselves are moving. 

Any deviation from baseline may highlight an orientation issue, enabling the 
individual to be more thoroughly evaluated. By identifying issues rapidly, 
specific strategies can be implemented to remediate the impairment and 
optimize brain performance for future tasks thereby reducing the likelihood 
of injury and accelerating recovery time.

Technology highlights

• FDA approved for use of eye tracking for visual impairments
• Comprehensive brain health analytics solution, including ocular-motor, ocular-vestibular, and SCAT5 applications
• Cloud-connected and  HIPAA compliant
• Wireless, Bluetooth-enabled virtual reality goggle platform
• Quick, objective test – less than 60 seconds, anywhere
• Immune to learning bias
• Clear communication tool
• Supports improvement of brain performance through training
• Proven technology – developed over 15 years of clinical research, 12 patents issued, over 40 research articles published

Bene�ts

• Real-time data and analytics on orientation
• Training tools to improve performance
• Injury prevention by accurate identification of “readiness”
• Tracking of brain health and performance over a lifespan
• Customizable features and integrations



Screening for Injury with 
A healthy individual is able to visually track a dot going in a circle. After injury, 
ocular-motor synchronization is often impaired. EYE-SYNC assesses this impairment 
and provides clear, objective results. The main score used in EYE-SYNC is the 
variance in eye-target position, where a lower score means better synchronization. 

EYE-SYNC helps track both typical and slow recoveries, and provides key insights into the e�ectiveness of target treatment. 
This allows clinicians to e�ectively manage and plan the return to play progression.  
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Normal Abnormal

Abnormal

Eye tracing a dot
 moving in a circle

Eye positions symmetric
around target.

Score = 0.5

Poor eye-tracking Large forward eye movements

Score = 2.9

Baseline Day One Day Two

Fast Recovery

Slow Recovery
Baseline Day One One Week Two Weeks Three Weeks

We are proud to partner with leading sports 
leagues, athletic departments, and healthcare 
organizations across the country, including:

“EYE-SYNC technology continues to impact how I evaluate and 
manage the concussed athlete and service member. Results of 
eye tracking, using EYE-SYNC, have helped facilitate the most 
appropriate avenue for directing rehab a�er an athlete has 
sustained a concussion. When testing is normal, I feel more 
con�dent in gearing rehab toward other contributing systems like 
impairments coming from the vestibular system or the neck.” 

– Lenore Herget, DPT, M.Ed., SCS, CSCS
Board Certified Clinical Specialist in Sports Physical Therapy,
Certified Strength and Conditioning Specialist
Massachusetts General Hospital Sports Physical Therapy

The content provided is an information resource only and is not intended to be a substitute for professional medical advice, diagnosis, or treatment. Always seek the advice of your 
physician or other qualified health provider with any questions you may have regarding a medical condition.
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What does the EYE-SYNC report show?

After completing the EYE-SYNC ocular-motor assessment, the clinician receives a report with metrics measuring the 
individual’s radial (or spatial) variability and tangential (or timing) variability, as well as the mean phase error of the eye 
compared to the target. These measurements represent the quality in which the individual is able to orient to the world around 
them. The lower the score, the better orientation and subsequent brain performance. 

The first plot shows the trajectory of the eye position during tracking of the circular motion of the target. Each navy blue dot 
represents an eye position captured by the camera. 

The second plot shows the variability of eye positions around the target. The green or red bar indicates good mean phase or 
poor mean phase error of the eye compared to the target. Variability in brain performance is negatively a�ected by fatigue in the 
radial direction, and by injury in the tangential direction, resulting in higher eye movement metrics. 

The graph diagram shows an individual’s radial and tangential score compared to prior results. This can be used to chart 
improvement over time. The most recent 10 assessments are included in the diagram.

The content provided is an information resource only and is not intended to be a substitute for professional medical advice, diagnosis, or treatment. Always seek the advice of your 
physician or other qualified health provider with any questions you may have regarding a medical condition.
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Circular Visual Tracking Report

ID: 000050

Filename: logfile_000050.csv

Date: Feb 15, 2017

Disclaimer: The eye tracking information on this report is provided as an information resource only, and is not to be used or relied on
for any diagnostic or treatment purposes. This information is not intended to be patient education, does not create any
patient-physician relationship, and should not be used as a substitute for professional diagnosis and treatment.

Eye movement traces Scores relative to a reference population

Eye movement metrics

Metrics Left eye Right eye Better eye

Tangential variability 0.468 0.443 0.443

Radial variability 0.543 0.394 0.394

Mean phase error -0.312 -1.828 -1.828

Mean radial error -0.106 0.043 0.043

Horizontal gain 0.971 0.980 0.980

Vertical gain 0.969 0.986 0.986
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What is concussion?
Concussion is the most underreported, under diagnosed and underestimated type of brain trauma, 
accounting for 90% of all traumatic brain injuries. Despite this epidemic, there is still no universally 
accepted, evidence-based definition of concussion.

The NCAA endorses the evidence-based definition developed by the Brain Trauma Foundation1:  

A concussion is a change in brain function as a result of an external force to the head, which may 
or may not be accompanied by temporary loss of consciousness, but is identified in awake 
individuals, with measures of neurologic and cognitive dysfunction.

Components of assessment Assessment tools

Ocular-motor impairment
The inability to synchronize visual information with

motor and cognitive functions.

01.
• EYE-SYNC Eye Tracking Visual tracking training using rapid 

eye-target synchronization

Vestibular-balance dysfunction
Impairments to the vestibular system – the balance center

of the brain – a�ecting the ability to coordinate head and

eye movements.  

02.
• EYE-SYNC Vestibular Visual fixation on a fixed location 

while making rapid head movements

Cervical spine
Non-concussive injuries, such as neck whiplash, can also 
cause concussion-like symptoms.

04.
• Clinical Assessment of the 

  Cervical Spine

Standard manual therapies

Cognitive fatigue
Decreased working memory, recall,

and reaction time. Becoming distracted or fatigued 

following prolonged periods of concentration. 

03.
• EYE-SYNC SCAT5        

• Computerized Neurocognitive Testing

Improved sleep habits, reduction in 

stress, and cognitive strategies 

Migraine headaches
Recurring, often throbbing headaches that can be

accompanied by nausea and disturbed vision.

05.
• Migraine Headache Symptom                    

  Assessment

Standard migraine treatments

Anxiety and altered mood
Depression or anxiety.

06.
• Psychological assessment                                         Standard depression and cognitive 

behavior therapies 

Targeted treatments

Sleep 
Sleep disruption is common in concussed patients and can amplify concussion symptoms. Sleep should be monitored and good sleep hygiene advocated.

MOST CRITICAL 
Fast & Objective
Most impact on 
brain performance. 

LESS CRITICAL  
Slow & Subjective
Less impact on brain 
performance

Prioritizing objective assessments to identify impairment
University of Pittsburgh Medical Center has pioneered a new clinical profiles approach, where treatment can be categorized and 
targeted more e�ectively2. Ocular-motor and vestibular-balance impairments account for most neurological dysfunction3. By 
assessing for ocular-motor impairment first, the danger of return-to-play and risk of secondary injury can be confirmed or eliminated.

Updated 01/2018

Reference 1: Carney et al: Neurosurgery 75:S3–S15, 2014 
Reference 2: Reynolds et al: Neurosurgery 75:S71–S81, 2014        
Reference 3: Mucha et al: Am J Sports Med. 2014 October ; 42(10): 2479–2486.

The content provided is an information resource only and is not intended to be a substitute for professional medical advice, diagnosis, or treatment. Always 
seek the advice of your physician or other qualified health provider with any questions you may have regarding a medical condition.
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                            utilizes objective 
metrics for ocular-motor impairments
At a championship football game, a player was slow to get up and was clearly 
disoriented as he made his way to the sidelines. The athletic trainer suspected a 
potential ocular-motor impairment, and immediately used EYE-SYNC to confirm. The 
60 second assessment showed massive eye movement saccades, with obvious 
evidence of the eye jumping ahead. 

As a result, it was clear the player wasn’t safe to play the rest of the game. As part of 
the concussion management protocol, the athlete began a return to play progression 
the next day, where daily EYE-SYNC assessments measured improvements and 
readiness for further progression until he was approved to return to play.

Component Assessment Tool Result

Ocular-motor impairment01. Abnormal — removed from playEYE-SYNC Eye Tracking

Vestibular-balance dysfunction02. EYE-SYNC Vestibular

Cognitive fatigue03. EYE-SYNC SCAT5

Cervical spine04. Clinical Assessment of Cervical Spine

                            gets star player 

The linchpin on the football team experienced a bad headache after several 
head-to-head collisions during the biggest game of the year. Removed from play 
during the second quarter, an EYE-SYNC assessment was completed that showed 
normal ocular-motor function. 

Additional tests confirmed the athletic trainer’s suspicion that his symptoms were 
more closely related to the onset of a migraine headache, something the player had 

play and scored the wining touchdown. 

Component Assessment Tool Result

Ocular-motor impairment01. NormalEYE-SYNC Eye Tracking

Vestibular-balance dysfunction02. NormalEYE-SYNC Vestibular

Cognitive fatigue03. NormalEYE-SYNC SCAT5

Cervical spine04. NormalClinical Assessment of Cervical Spine

Migraine headaches05. Abnormal – treatMigraine Headache Symptom Assessment 

Case Studies from the Sidelines
In the past, athletes were removed from play based on subjective concussion symptoms. Today, thanks to 
EYE-SYNC’s brain health analytics platform, medical professionals have the first objective tool to systematically 
identify or rule out specific impairments, including ocular-motor and vestibular-balance – the most common and critical 
deficits after a concussion. 



                            rules out impairment, 
sends player to the National team
After practice, a soccer player reported a headache and dizziness. Suspecting a 
concussion, she reported to the athletic trainer, who immediately deployed EYE-SYNC. 
Results were normal. Subsequent SCAT5 testing also ruled out impairments related to 
vestibular-balance and cognitive function. Given these normal results, the athletic trainer 
became suspicious her symptoms may be of cervicogenic origin. Upon examination a 
C5/C6 cervical rotation and corresponding muscle spasm was found. 

The athletic trainer provided manual therapy techniques to correct the cervical 
malalignment and alleviate muscle tension and spasm, and by the next morning the 
player was asymptomatic. By using EYE-SYNC, the athletic trainer was able to 
confidently identify the player’s symptoms were related to neck whiplash, treat it, and 
return the player to the field—just in time to join the U.S. National Team and score her 
first international goal.

Component Assessment Tool Result

Ocular-motor impairment01. NormalEYE-SYNC Eye Tracking

Vestibular-balance dysfunction02. NormalEYE-SYNC Vestibular

Cognitive fatigue03. NormalEYE-SYNC SCAT5

Cervical spine04. Abnormal – treatClinical Assessment of Cervical Spine

                            allows quick 
assessment and targeted treatment
During a meet, the undefeated 125lb freshman wrestling sensation was thrown to the 
mat by his opponent, landing on the side of his face. At the conclusion of the round, 
the wrestler called a medical timeout and reported nausea, dizziness, and feeling 
imbalanced. The team athletic trainer immediately deployed EYE-SYNC eye tracking, 
suspecting some level of impairment. However, the results were normal. Now 
suspecting a vestibular-balance dysfunction, the athletic trainer quickly assessed the 
wrestler with the EYE-SYNC VOR. This made the wrestler feel worse, and as a result, 
the athletic trainer decided to discontinue the match.

Additional tests determined the wrestler also had developed visual motion sensitivity 
(VMS), meaning he would need to undergo a specific and more intensive rehabilitation 
program in the coming days to improve dynamic balance and orientation before he 
could resume wrestling. This targeted approach allowed the wrestler to return ten days 
later - just prior to the NCAA championships - where he placed 2nd.

Component Assessment Tool Result

Ocular-motor impairment01. NormalEYE-SYNC Eye Tracking

Vestibular-balance dysfunction02. Abnormal - remove from playEYE-SYNC Vestibular

Cognitive fatigue03. EYE-SYNC SCAT5

Cervical spine04. Clinical Assessment of Cervical Spine

The content provided is an information resource only and is not intended to be a substitute for professional medical advice, diagnosis, or treatment. Always seek the advice of your 
physician or other qualified health provider with any questions you may have regarding a medical condition.
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