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A
ccording to the CDC, traumatic brain injury 
(TBI) is a leading cause of death and dis-
ability in the US. Each year an estimated 
1.5 million Americans sustain a TBI. From 

2006 to 2014, the number of TBI-related emer-
gency department visits, hospitalizations, and 

deaths increased by 53%.1 
According to the US Depart-
ment of Defense, up to 75% of 
the armed forces that suffered 
a TBI reported visual changes.2 

Based on these data, approx-
imately 1.1 million Americans 
with TBI may visit eye care 
practitioners’ offices each year 
reporting significant changes 
to quality of life and requir-
ing assistance with activities 
of daily living. 

Several types of visual dys-
functions are common after effects of TBI. Blast 
injury, penetrating injuries, and blunt trauma may 
cause structural damage to the eye or lesions or 
swelling in the brain that can disrupt visual path-
ways.3 In communicating with patients and patient 
care teams, it is important to help non-eye care pro-
viders understand that the majority of the sequelae 
to TBI is not ocular related but related to changes 
in the brain and the pathways that control the eyes. 

Between 2000 and early 2016, over 347,962 TBIs 
were diagnosed in the U.S. armed forces, with 
approximately 80% classified as mild TBIs (mTBI).3 

In a study to determine the prevalence of vision 
dysfunctions after mTBI, 100 patients were exam-
ined, and 69% had 1 or more of the following 
vision diagnoses: 

–  Accommodative disorders (51%)
–  Convergence insufficiency (49%)
–  Saccadic dysfunction (29%)

In all, 46% of patients had more than 1 vision 
diagnosis.4 For review of visual changes in moder-
ate to severe brain injury including visual field loss, 
please refer to part 1 of this series (“Vision rehabil-
itation of patients with stroke,” November 2020). 

Most mTBI symptoms resolve after 28 days.5 If 
a patient presents with lingering concerns, The 
national Vision Center of Excellence provides an 
evidence-based algorithm of care for ophthalmol-
ogy and optometry in patients reporting visual 
changes post-mTBI.3 Often, these patients require 2 
visits for the clinician to gather all pertinent data to 
provide optometric vision therapy. For the primary 
care clinician, the following protocol is useful. 

Exam protocol
A comprehensive eye exam is the foundation for a 

detailed functional vision assessment, all begin-
ning with a detailed case history. The Brain Injury 
Vision Symptom Survey (Figure 1) can guide the 
new or unfamiliar clinician on the types of ques-
tions to ask. 

Best-corrected visual acuity should be mea-
sured via traditional means. Dynamic visual acu-

ity should follow to compare visual acuity while 
the head is in motion relative to the static base-
line acuity. This assessment probes the ability of 
the vestibular ocular reflex (VOR) to maintain 
stable vision during head movement, known as 
gaze stabilization. 

To perform, use the best corrected visual acu-
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Figure 1. Brain Injury Vision Symptom Survey.
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ity as the smallest line, and present 4 lines of 
acuity above it. If best-corrected acuity is 20/20, 
the Snellen chart should show 20/50 progressing 
down to 20/20. While viewing the chart, ask the 
patient to move their head side to side (approxi-
mately 20˚ left and right of midline) at a frequency 
of 2 complete side-to-side cycles per second and 
to read to the lowest line that they can. A reduc-
tion in acuity to 2 lines worse than baseline indi-
cates a defect in the responsiveness of the VOR. 

Computerized visual fields should be performed 
to rule out ischemic or compressive events along 
the traditional sight pathway. A careful anterior 
and posterior segment evaluation will reassure the 
clinician that all visual complaints are related to 
visual cortical phenomenon. 

To measure binocular function, start with a 
cover test at distance and near. While the patient 
is viewing the target with good posture and head 
position, ask the patient if the target moves side 
to side, up and down, or diagonal. This can clue 
the clinician to identify slight vertical heteropho-
ria that can cause significant symptoms. 

While performing a pursuit and saccade assess-
ment, ask the patient if moving the eyes triggers 
symptoms and note hypermetric or hypometric 
function.

In addition to a traditional near-point of con-
vergence (NPC) assessment, a red lens NPC test 
can pick up subtle deficiencies in sensory fusion. 

To perform, ask the patient to put on red/green 
glasses over their habitual near correction and use 
a penlight. Starting outside the range of dissocia-
tion noted on the traditional NPC, move the pen-
light inward until diplopia is reported, and repeat 
3 times. Diplopia at 7 cm or beyond is a failure.

A small study showed that 76% of mTBI suf-
ferers complained of photophobia.6 Evidence also 
shows that mTBI sufferers have a lower critical 
flicker frequency,7 indicating this patient popula-
tion is more sensitive to the frequency at which 
an intermittent light stimulus appears to be com-
pletely steady. Therefore, due to the amount of 
screen time in this era, mTBI patients often are 
more comfortable wearing the highest level of oph-
thalmic grade blue-blocking lenses. These are a 
readily available tool in the primary care clini-
cian’s arsenal that can provide dramatic relief. 

Refer for therapy
Approximately 28 days or more after injury, the 
presence of reduced dynamic visual acuity, a cover 
test outside clinical norms and/or with the pres-
ence of a vertical heterophoria, symptoms during 
eye movements, and/or reduced NPC indicate a 
referral to a colleague who can offer optometric 
vision therapy. 

Working with patients who have suffered from 
TBI is a rewarding aspect of optometric care. For 
more information on how to work with this patient 

population, visit https://visionhelp.com/concus-
sion/ or www.noravisionrehab.com.
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