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INTRODUCTION
Individuals with post concussion syndrome (PCS) may experience a variety of visually-related symptoms that persist for more 

than 3 months after the concussion.1 These include blurred vision, diplopia, headaches, asthenopia, photophobia, visual motion 
sensitivity, and loss of place when reading.2 Symptoms associated with PCS may be more severe in children with Amplifi ed 
Musculoskeletal Pain Syndrome (AMPS) who experience intensifi ed pain disproportionate to stimuli.3 This case report details a 
patient with AMPS, post-concussion syndrome with visual symptoms, and her subsequent recovery through neuro-optometric 
rehabilitation.

In August of 2014, a 14 year-old Asian female, “SR”, presented to our o�  ce for a visual evaluation due to di�  culty with reading 
and tracking along with the onset of persistent frontal headaches. At the time, there was a question of whether a minor head trauma 
caused a concussion, as the onset of symptoms occurred at approximately the same time as the injury. In December of 2013, SR 
had been hit in the frontal region of her head with a basketball after a rebound. It was around this time that she began noticing 
persistent frontal headaches along with tracking di�  culties that were present for 8 months prior to presentation in our o�  ce.

INITIAL NEURO-OPTOMETRIC REHABILITATION EVALUATION AND SUBSEQUENT 
VISION THERAPY (2014)

During the initial evaluation, SR’s symptoms included di�  culty with skipping and losing her place while reading, blurred vision 
while reading, and frontal headaches. A complete optometric evaluation was performed including ocular health examination. 
The results of these tests showed high myopia with astigmatism and normal ocular health. A complete binocular accommodative 
evaluation revealed convergence insu�  ciency, accommodative excess with infacility, and oculomotor dysfunction. Recommended 
treatment was spectacle prescription for her high myopic prescription with a bifocal along with a program of vision therapy. After 
successfully completing a program of 24 sessions of vision therapy, SR’s visual fi ndings signifi cantly improved (as shown in table 1). 
However, SR continued to experience headaches everyday that lasted 2-3 hours without any specifi c triggers. SR was given a home 
vision therapy maintenance program and recommended for a neurological evaluation for her persistent headaches..
TABLE 1: Summary of visual fi ndings from initial examination and after 24 sessions of vision therapy in 2014.

TEST INITIAL EXAMINATION AFTER 24 SESSIONS VT NORMAL RANGE INTERPRETATION

Distance Phoria (cover test) 0 pd 0 pd 0-2 exophoria Stable / Normal

Near Phoria (cover test) 12 pd exophoria 8 pd exophoria 0-6 exophoria Improved

Nearpoint of Convergence 1 inch 1 inch 3 inches Stable / Normal

Near Divergence Recovery 8 pd 24 pd 10-16pd Improved / Normalized

Distance Divergence Range 4 pd 10 pd 6-7 pd Improved / Normalized

Distance Divergence Recovery 0 pd 6 pd 3-4 pd Improved / Normalized 

Accommodative Facility RE: 6 cpm, fails +
LE: 11 cpm

RE: 14 cpm
LE: 15 cpm

12 cpm Improved / Normalized 

Pursuits Eye Movements +1 +4 +3 or greater Improved / Normalized

Visagraph Reading Eye Movement Test 2nd grade text 1.0 grade level e�  ciency 6.2 9.0 or greater Improved

NEURO-OPTOMETRIC REHABILITATION RE-EVALUATION (2018)
Upon presentation to our o�  ce in July of 2018, SR had su� ered a concussion 2 months prior, when she hit her head on a car 

door while getting into the car. She did not lose consciousness, but su� ered a constant headache for a few days and was out of 
school following the incident. After the concussion, SR reported experiencing crowd sensitivity, light sensitivity, motion sensitivity, 
and di�  culty with reading. She had also been diagnosed with AMPS in March of 2018 and was being treated with a program of 
exercise therapy.  

At the evaluation, her ocular health was unremarkable and the results of her visual examination are summarized in Table 2.
TABLE 2: Summary of initial visual fi ndings 2 months post concussion and after AMPS diagnosis and treatment

TEST EXAM RESULT NORMAL RANGE INTERPRETATION

Best corrected visual acuity RE/LE: 20/20 20/20 RE/LE: Normal

Distance Phoria 2 pd exophoria 0-2 exophoria Normal

Near Phoria 10 pd exophoria 0-6 exophoria Moderate Exophoria

Nearpoint of Convergence 1 inches 1-3 inches Normal

Accommodative Amplitude RE: 10.00 D
LE: 11.00 D

10.50 D or greater Borderline Accommodative Insu�  ciency

Visagraph Reading Eye Movement Test 10th grade text Moderate to Severe Symptoms 12.0 or greater Oculomotor Dysfunction

Subjective Response to peripheral Optokinetic drum movement 51.5 Hertz No symptoms Visual motion sensitivity

Critical Flicker Fusion Rate +1 42-48 Hertz Abnormally high, indicating specifi c photosensitivity

During the initial neuro-optometric rehabilitation evaluation, the COVD Quality of Life Survey was given to SR. The survey is used 
as a tool to correlate the e� ectiveness of vision therapy with academic performance, but more recently has been demonstrated as a 
measure of post concussion syndrome and progress through rehabilitation.2 SR’s initial COVD Quality of Life Survey is displayed 
in Image 1A. 

IMAGE 1A: Initial Quality of Life (QOL) Symptom Survey taken prior to the start of vision therapy. 
Total score: 58 (highly symptomatic) 

ASSESSMENT

1. Oculomotor Dysfunction
2. Visual Motion Sensitivity

IMAGE 1B: Post VT QOL Symptom Survey. 
Total Score: 25 (borderline - normal) 

PLAN

1. Vision Therapy

VISION THERAPY (2018)
SR was recommended a program of optometric vision therapy prior to returning to school along with home vision therapy upon 

completion of the in-o�  ce vision therapy sessions. The in-o�  ce vision therapy sessions were twice a week, 40-minute sessions and 
focused specifi cally on reading eye movements and visual motion sensitivity. 

After 8 sessions of vision therapy, SR returned to school with a home vision therapy program to be done six times a week. 
Upon completion of her vision therapy program, SR’s visual fi ndings had improved (as seen in Table 3) and her symptoms were 

signifi cantly reduced (as seen in Image 1B). She reports that as long as she continues to do her home vision therapy, she experiences 
minimal symptoms. 
TABLE 3: Summary of visual fi ndings post neuro-optometric rehabilitation and after AMPS diagnosis and treatment

TEST INITIAL EXAMINATION POST VT NORMAL RANGE INTERPRETATION

Distance Phoria 2 pd exophoria 0 pd exophoria 0-2 exophoria Improved / Normal

Near Phoria 10 pd exophoria 8 pd exophoria 0-6 exophoria Improved

Nearpoint of Convergence 1 inch 1 inch 1-3 inches Stable / Normal

Accommodative Amplitude RE: 10.00 D
LE: 11.00 D 

RE: 11.00 D
LE: 11.00 D

10.50 D or greater Improved / Normalized

Visagraph Reading Eye Movement Test 10th grade text 5.5 grade level e�  ciency 12.8 grade level e�  ciency 12.0 or greater Improved / Normalized

DISCUSSION
Amplifi ed Musculoskeletal Pain Syndrome occurs when a person experiences intensifi ed pain 

in any location of the body that is magnifi ed with relation to stimuli.4 Patients with AMPS tend to 
report increasing pain over time along with allodynia, where pain is reported in response to non-
painful stimuli.4 These patients tend to have an incongruent a� ect where they could seem cheerful 
while reporting severe pain.4 Patients with AMPS will have a normal neurologic examination 
without any other underlying diseases.4 Females make up 80% of those diagnosed with AMPS and 
the mean age of onset is 12-13 years of age.5 The onset of AMPS has been mainly associated with 
minor trauma and/or psychological distress.5 

In patients su� ering from AMPS, it is theorized there is an abnormal “short circuit” in the spinal 
cord in response to painful stimuli (as seen in Image 2).3 This short circuit activates sympathetic 
nerves causing vasoconstriction leading to ischemia.3 The resulting ischemia causes additional 
pain signals to be generated, leading to an amplifi ed pain signal.3 If a patient with AMPS su� ers 
a concussion, the resultant amplifi cation of response to stimuli can lead to prolonged symptoms 
after a concussion and hinder their recovery.3

Treatment of AMPS includes intense aerobic exercise therapy for 5 to 6 hours a day in which 
patients are encouraged to work through their pain and discomfort in order to achieve functional 
improvement.6 This rigorous program of exercise therapy lasts approximately 2 weeks on average.4 Allodynia is treated through a 
program of desensitization where a patient is given daily repeated exposure to stimuli perceived as painful in order to retrain their 
perception and response.6 Once patients have undergone treatment for AMPS, their response to stimuli has been normalized which 
can allow for appropriate recovery from persistent symptoms.

CONCLUSION
This case highlights how the diagnosis and treatment of AMPS may e� ect the success of a vision therapy program.  
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IMAGE 2: Visual representation of the theorized 
mechanism of action of Amplifi ed Musculoskeletal 
Pain Syndrome (The Children’s Mercy Hospital, 2014). 
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