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Patients suflering from a traumatic brain isjury (T8I} show
many types of visual dysfunctions, incuding birocular, gou-
lomoter, accommodative and visual feld loss, This study
evaluates the visual status of patients suffering a mild T8I,
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The visual findings of a contral group of 16 nen-TBi
patients are compared to the visual findings of 16 patients
with documented mild T8I, Functions compared include
symptomology, refractive status, stereopsis, ocular align.
ment by cover test, relative accommodation, pursuits, near
point of convergence break and recovery, phorias at dis-

tance and near and vergence ranges at distance and near,
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Signiticant differencas were found between the two
greups in the areas of refractive status, near point of con-
vergence break/recovery, near cover test, stereo acuity and
base-in break at distance. There were also significant dif-
ferences in symptomelogy, pursuit function, base-in recey-
ery at distance, base-in break/recovery at near and base-
out recovery at distance.
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In-depth visual evaluation of mild TBI patients is critical for
documentation purpoases as weil as for possible trealment
regimens.
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mild traumatic brain injury, refractive erver, visual symp-
lomology, visual skills

Hellerstein LF, Freed S, Magles WC. Vision profite of
patients with mild brain injury, J Am Optom Assoc
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Vision profile of patients
with mild brain injury

Lynn Fishman Hellerstein, 0.D.
Sieglinde Freed, M.S,
W. C. Maples, 0.D.

Traumatic Brain Injury (TBI) patients
manifest many types of visual dysfunction, including accommodative, binocular and
oculomotor dysfunction, and visual fleld loss."* These visual probiems have a sig-
nificant impact on everyday functioning and daily living activities, such as reading,
driving, localizing abjects In space, and eye-hand coordination activities. Much of
the literature regarding visual dysfunction in TBI concentrates on moderate-to-
severe injuries. A patient with a mild TBI can also manifest significant functional
deficits even In the absence of loss of consciousness at time of injury.” The current
deflnition of mild TBI was developed by the Mild Traumatic Brain Injury Committee
of the Head Injury Interdisciplinary Special Interest Group of the American
Congress of Rehabilitation Medicine.” The diagnosis should be confirmed by a4 neu-

rologlst or neuropsychologlst.

This committee has defined a patient with mild TBI as one who has had a traumat-
leally induced physiological disruption of brain function, It is manifested by at teast
one of the following;
* any period of loss of consclousness
» any loss of memory for events immediately before or after the accident
* any alieration in mental state at the time of the accident (e.g., feeling
dazed, disorlented or confused)
» focal neurological deficit(s) that may or may not be transient, but where
the severity of the injury does nol exceed the following:
» loss of consciousness of approximately 30 minutes or less
» after 30 minutes, an initial Glasgow Coma Scale of 13 1015
* post-traurnatc amnesia not greater than 24 hours,

Whiplash or cervical strain can cause visual dysfunctions withowt a documented
TBL™ Mild TBI encompasses a diffuse injury which can disrupt the overail speed,
effictency and integration of mentaf and central nervous system function.

Optometrists have historicatly treated functional and visual perceptual problems in
children and adults.*"** Therefore, it is appropriate for optometric services to be
included In the rehabilitation of the TBI patierit with visual problems,'*

The purpose of this study is to compare the visual profile of patients diagnosed as
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having a mild TBI with a control group of non-1BI |
patients in a clinical population. The following func- |
tions were compared In the two matched groups |
(n=16, each group): symptoms, refractive status, i
near point of convergence, pursuits, ocular atignment
by cover fest, stereapsis, phortas, vergence ranges !
and relative accommodation. Additional diagnostic :
tests Including ocular heaith assessment (pupillary
function, Internal and external ocular evaluaton |
including dilated fundus examination and tonome- :
try), visual aculty, visual electrodiagnostic testing,
cordrast sensitivity, visual fields and visual percepiual
molor evaluation were also given to the TBI group, |
The dala from these procedures are currently belng

analyzed.

TBI subjects met all of the following criteria;

* a validated and confirmed history of a2 mild
TBI diagnosed by a neurologist or neuropsy-
chologlst

» visual aculty of 20770 or betier by Snellen
acuity for each eye with best correction;
monocular subjects were included

* {ree of any other unrelated ocular pathology

» free of any other unrelated systemic pathology.

The non-TBI control group was matched by age and
met all of the above criteria except for criteria one
(mild TBI), as this group of patlents must not have
sustained TBI. The conirol group was compriséd of
individuals who presented for routine yearly optomet-
ric vision care at one of the authors’ clinic (LFH).

Methods

Testing protocol for this study required a history,
determination of refractive status and measurement
of ocular motility, binocularity and accommodation.

History

An in-depth history was taken refating to TBI. In addi-
tion, a description of other professional and health
care, general health, medications, symptomology and
previotis visual history were obtained.,

Refractive status

Non-cycloplegic retinoscopy and subjective analysis
were performed.

Deular motility

Pursuit movements were qualitatively assessed with |
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respect to accuracy, head movement involvement and
restrictions to the extraocular muscles, using the
SCCO pursuit evaluation technique.

Binocularity

The cover test was performed at 20 feet and at 16
inches In primary gaze (for noncomitant deviatons
all fields of gaze were assessed). Testing also includ-
ed near point of convergence (NPG), horizontal and
vertical phorias and vergence ranges at 20 feet and 16
inches (in a phoropter} and Randot stereopsis at 16
inches. .

Accommodation

Positive and negative relalive accommodation were
measured in a phoropter.

Resuits

| A total of 32 adults of both sexes participated in the

study. The mean age for the 16 padents dlagnosed
with a mild TBI was 38.88 years and the mean for the
non-1B controls was 38.93 years. No statistical dif-
ference In age between Lhe groups was found to exist,
There are published normative and expected findings
for phorias, vergence ranges and relatve accommo-
dation for pre-presbyopic subjects.” Table § provides
a comparison of the non-TBI conirol subjects’ find-
Ings to the normative values reported by Morgan.” All
mean values for the control group fall within
Morgan's expected ranges except for positive and
negative rejative accommodation. The accommoda-
tion findings would most likely be affected because of
the presence of presbyopic patients in the study.
Therefore, 1t appears that other than the accom-
madative findings, which are affected by age, the con-
irol group mean findings for phoromelric testing are
quite similar to Morgan's normative values.

A number of the binocular findings were not obtain-
able becauvse of suppresslon or ocular discomfort.
Only ten of sixteen of the TBI patients (63 percent)

were able to respond to the near vergence lesting |

(base-in, base-out break and recovery), Likewise,
stippression did not permit measurement of the dis-
tance vergences on four members of the TBI group,

resulting in a measurable response from 75 percent |

of the group. One patient was unable to be measured
for the near cover test, near phoria, relative accom-
modation and the stereo acuity test. Subsequently,
mean values were calculated in these instances based
upon the number of individuals who were able to be
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Phoria

Bl= base in

BO= base out

NRA= negative relative
accomedalion

PRA= positive relative
accomodation
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values for selected

phoropter tests comparing the control sample
with Morgan’s normative values

(Standard deviation in parenthesis)
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which accounts for small samples)
for each vergence finding was utilized
lo compare those patients in each
group who did not fall within
Morgan's normative values + 1 stan.
dard deviation). The results are listed
in Table 3,

The signiflcant findings between the
- two groups using this analysis tool
included distance base-in break and
recovery, distance base-out recovery

Pursuit behavior as evaluated by the
SCCO technique was analyzed statisu-

measured for the respective test.
Seven of the TBI group findings were significantly dif-

. ferent at the .05 level or better (t-test) based upon

calculable mean values, These findings were the
refractive error of each eye, the near point of conver-
gence break and recovery, near cover test, stereopsis
and base-in break at distance (Table 2),

There was an Insignificant difference in refractive
error between the two eyes of each member of either
group, but there was a significant difference in the
refractive error for the members of the two groups, as
the TBI group was less myopic in each eye than the
non-TBI conirol group.

Near point of convergence break and recovery for the
TBI group was highly significant compared to the
non-TBI control group. With both aspects of NPC, the
findings of the TBI group were greaily receded from
the non-TBI centrols. Stereo acuity was highly signif-
cantly reduced in the TBI group when compared to
the non-TBI control group, and the cover test at near
revealed o significantly higher exo in the travma
group than in the conirol group.

The t-test method of analysis did not take into account
those patients who could not respand to the iest,
since these measurements were not available,
Therefore. the Fisher £xact Test analysis (a type of

R T P S T T PP PPV
JouRKAL oF TiE AMERICAN QPTYOHETAIE ASSUCIATION

caily by the Fisher Exact Test, and it

was found that eye movements were

significantly poorer (.001) in the TBI

group than in the non-TBI control
~ group (Table 4).

THME .l Symplom occurrence within the two

groups was compared, A number of

symptoms were significantly more

prevalent in the TBI group than the non-TBI control
group (Table 4).

Of the 13 symptoms which were recorded, nine were
slgnificantly more prevalent In the TBI group than in
the non-TBI contro! group. These symptoms inciuded
balance/goordination, blurred vision, diplopia, dizai-
ness, headaches, photophobia, memory loss, nause-
and reading problems,

- Clearly, there are significant differences in the opto-

metric findings of these two groups. Some of the sig-
nificant findings could be more easily explained than
others, The refractive error difference is likely due to
the method of obtaining the swo groups, The TBI
group represents patients referred for evaluation due
to reported visual symptomatology. The non-TBI con-
trol group represents patients obtaining routine
vision care, most commonly for refractive conditions.
Therefore, it Is not surprising that the control group
shows a more significant refractive error, as was
found. These differences would take on more signifl-
cance if It had been possible to obtain the previous
refractive history for the TB! sample group.

The literaure reports that binocular and oculomotor
dysfunction are frequently associated with TBL"* This
TBL sumple showed significant differences in NPC
break and recovery, near point cover lest, stereoacu-
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Table 2

ity and base-in brenk at distance. These results are In
keeping with the literature, which reveals an exo
trend, paticularly at near.

The nonsignificant differences in the other vergence
range tests (base-in néar, base-ont near, base-out dis-
tance) was unexpected. The t-test was not significant
for these findings. It is imporiant to note, however,
that 25 percent of the experimental group suppressed
at distance and 37 percent of the same group sup-
pressed at near. The calculated mean values do not
reflect those patients unable to complete the test and
only show the patients with better fusion ability.
Therefore, to include all patents in the analysis, a
comparison was performeil for each test of the per-
centage of patients in each group who fell within
Morgan's normitive values (Tuble 3). Analysis of
these data demonstrated significant differences
between the two groups when all patients were
included. This result was true for alf vergence find-
ings except the distance base-ow break und near
buse-out break and recover.- The analysis also sup-
ported the finding of a rekuionship between the TB!
group and decresed visual function,

Other methods to evaluate fusion and vergence abilt-

ties should be considered with individuals diagnosed’

as TBL These tests could Include the following:
fuslonal ranges with prism bar testing, fustonal facill-
ty testing with prism flippers, and fixaiion disparity.

Several imporiant observations were noted regarding
the TBI group:

+ Some patlents will become nauseous, causing
discontinuation of the test. These subjects
were included in the suppression group as
they did not report diplopic images

+ Some patients did complete the vergence

range test, but asked that the prism be moved
at a slower rate, or asked the examiner to
stop movement momentarily, due to ocular
discomfort and nauseousness

Fusion tests require quick responses in noting
changes in the target. The TBI patient often
presents with dingnosed delays i processing
skitts. This defay could certainly have allected
verzence test results by possibly influing the
cange measurement beciuse of slower patient
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Bi=base in
BO=base out

BK= break
RE=recovery
PHOR=photia

NPC= near point of
covergence

ACC= accomodation
REF=refraction
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Fisher Exact Test analysis: vergence
ranges of those subjects falling
more than 1 standard deviation out-

distance BO BK
distance BO RE

BI= hase in
BO= base out
BK= break
REC=recovery

balance/coord
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side Morgan’s normative values

* = significant at .05 Leval

*sslgnificant at .08 loval

response lime. Therelore, fusion ranges
could either have been lower, due to poor
fusion abilities, or higher, due to delayed
patient responsc

The TBI group displayed significantly more symptoms
than the non-TBI control group. Table 4 represents

Fisher Exact Test of

differences of incidences
between normal and TBI samp

les
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the frequency of distribution of non-TBI and TBI sub-
jects for all symptoms investigated. M is apparent that,
for each of the symptoms reported, except ocular dis-
coinfort, there are more complainis from members of
the TBI group than from the control group, even
though a statistical comparison of these frequencies
did not reveal significance in ail areas of investigation,
A larger sample of subjects might show significance in
2 larger number of symplom categories,

Mild TBI patlents show significant differences when
compared to age-matched non-TBI patients in the fol-
lowing areas: symptoms, refractive status, near point
of convergence break and recovery, near cover fest,
stereopsis, pursuit function, base-in break and recov-
ery at distance and near and base-out recovery at dls-
tance. Such findings suggest that In-depth visual eval-
atlon of this population is eritical for documentation
purposes as well as for the determination of possible
reatment £egimens. The term “mild TBI" is very mis-
leading, and does not necessarily translate to “mild
functional loss,” as these injuries can have a devasta-
ing impact on performance,

Longitudinal studies which track improvement in
standard measures of recovery from TBI should be

i related to accompanying changes in visual measure-

ments and visual symptoms. Therapeutic regimens
should be documented 10 ascertain how rehabilitative
vision therapy impacts the recovery of fanction In this
special population,
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