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Abstract

When an individual experiences a head injury, trauma shatters the patient’s cnvironment as well as alfecting
her/his body and physiology. Visual neuro-motor functions serve as a major link between sell control and the
perception of the environment. Information about the visual neurological pathways and their specialized functions
serve to guide visual rehabilitative therapy. The visual system proves to be a uselul avenue o help the head trauma
patient interact with her/his environment and more competeatly deal with her/his world. An individual's ability to
regain stability and improved environmental perception are positively influenced by the development of visual
neuro-motor control. Two patients’ case summaries illustrate rehabilitation suceess for paticats who manifest fickd

deficit or hemianopsia.
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Visualization
1. Introduction with acquired visual deficits resulting from physi-
cal disabilities, traumatic brain injuries, and other
With closed head injury patients, rehabilitation ncurological insults [1]. In addition to concerns
regimens are [irst centered on sustaining life. This with ocular health, optics, and ocular control limi-
is followed by efforts to promote improved stabil- tations, our major thrust in therapy is the utiliza-
ity and control. Post criscs procedures usually are tion of strategics for rehabilitation of ocular
concentrated on extending ranges of movement neuro-motor control and visual /perceptual dis-
and body control to increasc the quality of life for orders. Many of the concepts utilized by rehabili- -
the traumaltic brain injured patient. Using the tative optometry are procedures associated with -
analogy of Humpty Dumpty, after the fall, every- ambient vision, the vision pathway which provides
one is trying to hclp put him/her together. much of ocular motor control and general field
Ncuro-rchabilitative optomctry dcals primarily awareness. Two case illustrations of trauma
paticnts manifcsting field deficits are presented to-
support and clarify the approach.
* Corresponding author, Tel.: +1 614 6876333. After any serious insult, an often overlooked or
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untreated condition is a patient’s visual neuro-
motor control difficultics which arc usually scen
as visual/perceptual problems. In turn, space,
distance, and time relationships all have changed
(2). In the Humpty analogy, Humpty nceds help
not only in repairing of self but also in repairing
his shattered and unstable world.

Following trauma, an carly visual expericnee is
the phenomena that the world is displaced and
crowding in upon the paticat. Because of the
displaccment, head iand cye movements are expe-
ricnced as il the room, floor and the environment

are shiflting or unstablc. Colors and brightness of -

color appear diflcrent and unusual. Visual cogni-
tive attention and visual apprchension are tun-
ncled and restricted. When attcipting to discern
dctail, things appear doubled or ‘crowdced in’ as if
trying to appear in the samc place. Thinking,
moving, and-reaction Tarc all in slow motion and
the patient is unable to keep up with the high
speed of bis world and environmeut. In all of this, -
vision -is -a- critical- link to undcrstand and rclate
oncs actions to the expericnced environment.

Visual neurology is a bimodal process [3]. Thcrc?}
arc two major pathways of vision, ambient and
focul. The ambicnt pathway provides general in-
formation- which is nccessary for reaction zmd_r
survival. The-focal pathway provides dctailed in-
formation morc rclated to cultural tasks and is
limited to a presclected attention arca. Further,
thc precision and usclulncss of focal function
requircs a stablc visual peripheral background, a
product of thc ambicnt pathway. In prc-primalcs,
the two pathways arc distinct and the ambicnt
track is the major visual pathway [4,5].

The ambicnt visual processes [or the control of
movement and the awarcness of scnsory informa-
tion is the link to understand the previcusly de-

-

o

scribed changes. The anbicnt neurological visual 4

pathway regulates ocular control, rapid wide-
breadth ‘scanning, body balance control -and
changes of movement. The focal pathway func-
tions for local scrutiny and detail within a prese-
lected dclincd space which requires sustained
stability and balance. When the ambicent function
is compromiscd, an individual’s discrimination of
detail (acuity) is reduced [6)! The post trauma

R
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patient manifests obvious interference in function
of normal ambicent pathway processcs.

To help understand the neuro-rehab optomet-
ric oricntation, it is beneficial to think of vision as
Loth a doing and a sensing process. Customary
vision carc is focused on the scnsing aspect of
vision, the ability to discriminate detail (visual
acuity) straight ahcad in a central conlined arca.
In 1977, Uein [7] showed that ocular movements
were the critical aspect of kittens learning eye-paw
coordination after being raised in a light deprived

~environment. The doing processes of sceing arc

most [requently overlooked except when muscle
control causes obvious interference with visual
sharpuess or acuily.

When an individual has a sudden shift in the
relationship of the doing and sensing process ol
vision, it producces disoricntation. After trauma, a
paticnt often transfers his/her self directed eye
or hcad movement, intcrpreting the recognized
change as if it had occurred in the environment.
There is an inconsistency in an individual's intent,
the proprioception of ones’ action, and in scnsed
stimuli producing a perceptual distortion. Perhaps
the following analogy will help to clarify this idea.
Assumc a blind pcrson was pointing into space
and asks to what he is pointing. After being told,
consider two alternative circumstances. In the
first, he moves his ann and hand to another place
and again asks to what he is pointing. In the
sccond, without the man's awareness, the wind
has moved his arm and hc repeats the question.

[n the first example, where the man knew he
moved his arm (both iotent and feedback), thus
he should not be surpriscd that the second an-
swer (senscd stimuli) was diffcrent from the first
because he was aware he was pointing to a dif-
{crent place. In the second sxample, the individ-
ual would indeed be surprised that the sccond
answer was diffcrent from the first (no intent of
moving and no awarcness of having moved) and
accordingly could ounly attribute the change to an
alteration in the environment. The individual in
the first cxample knew that he had asked two

" different questions. The individual in the sccond

cxample askcd the same question twice but re-
ccived two different answers. While both received
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different answers the first was not surprised, but
the sccond was. The individual in the sccond
situation did not dircct the change ol his hand
and thus wasn't vigilant to p()tcn(i'al change. [n
accordance with his experience, a logical under-
standing of the diffcrence would be to transfcr
the observed change. The change must have taken
place in the environment.

[t is uscful to conduct a simplc experiment
which allows one to expcrience a similar plicno-
mena. Cover your lcft cye and dirccl your atten-
tion to an objcct straight ahcad ol you. Now
change your gaze to another objcct to the left of
the original point of fixation. Noticc that when
you change fixation, the environment does not
appcar to shilt or move. Again lixate the object
straight ahcad of you. With your right index finger,
geatly move your right cyc so that it is fixating on
the sccond object. As you move your €yc with

your finger, you will notice that you perccive a

shilting or movement of the cnvironment. In the
first situation, thcre was consistency between the
visual motor (doing) and the visual sensory (sens-
ing) operations. In the sccond there was an incon-
sistcncy because you mechanically moved your
eyc bypassing the visual molor process. In the
first situation, you were comparing active/active
processes. The sccond situation demonstrates
passive /active processcs which have been shown
to be inelfective for reliable perception and mak-
ing appropriate adaptation (8]

In the animal kingdom, ocular movement and
visual control rclate intimatcly to the species’
movement capabilitics and survival needs. An in-
dividual’s level of motor skills is related to that
individual’s level of visual skill development and
control. The homosapien specics is primarily a
light dirccted species which designates that the
visual processes have preeminence. As such, the
visual/perceptual performance has priority and
serves as a framework for our experiential world.
The human’s visual ncurology, using complcmen-
tary and coordinating pathways, functions both to
control movement and to discern information.

The ambicnt or midbrain visual neurological -

pathway is frequently overlooked or dealt with as
a subservient pathway. It is the dominant pathway
both for lower animals and for humans at birth.

At birth the couc receplors are not [ully devel-
oped or the pathway myclination complcted. Thus
for human beings, the ambicnt neuro-pathway is
dominant both cvolutionarily and dcvelopmen-
tally.

When cither psychological or physical trauma
is expericnced by humans, the midbrain (ambient)
pathway becomes increasingly prevalent in the
control of our actions. Along with increased sym-
pathetic neural control, the ambient pathway
dominates, allowing the individual to quickly scan
wide spatial areas and dircct instinctive reactive
movements. It permits one to make more ap-
propriate and instantaneous decisions necessary
for mobilization to either fight or flee. The am-
bicnt visual pathway takes over because it is rudi-
mentary and critical for survival.

2. Implications for visual rehabilitation

The implication of this knowledge scrves as a
basis to guidc visual rehabilitative intervention.
When guiding visual regimens for post-traumna
patients it is consequential to recognize the im-~
portant role of ocular motor control and the
ambient . pathway. Related -areas " include
vision/balanee*relationships; -control of ocular
and body movement, aswellFs guidingones’ body
through space. Other aspects are the capacity to
see and comprehend space, distance, relation-
ships and dimensionality. In all of this, the inte-
gration of an individual's perception of visual
motor control related to his perceived visual sen-
sations becomes imperative in both learning from
and reacting more effortlessly to the environ-
ment.

The ncurological model for guiding such inter-
vention has been diagramed by Trevarthen {3,
Licbowitze and Post (9] who described the bi-
modality and rclated the functional complemen-
tary interaction and reciprocal inhibitory cooper-
ation of the pathways. This background is impor-
tant to appreciate and undcrstand the potency of
developing refined visual motor control and the
subtle use of lenses, prisms and yoked prisms to
achicve such control. Additionally, it helps direct
specific therapeutic regimens used by rehabilita-
tive optometrists.



176

When an individual is dark adapted, the am-
bicnt pathway becomes dominant [or vision func-
tioning. Mackworth [10] demonstrated that when
individuals were dark adapted and cxptricnced a
visual lask ovcrload, they lost acuity and showed
both constricted and tunncled ficlds. In Mack-
worth’s cxperiments, college students mimicked
the visual response cvident with post trauma
paticats. They too acted as if there was a ‘crowd-
ing ellect’ [11], which ariscs from the lack of
fixation stability, whilc using a global texture de-
tection system. The elfcet is as if space collapsed
in on itself with a compromise and intcrference in
focal visual processing (acuity).

When deciding on a regimen of carc for a head
trauma patient with a lateral ficld delicit, it is

helpful to procecd systematically. The first con-

sideration is to cvaluate the patient’s level of -
" insight of his/her ficld cut. When an individual -

manilests a ficld loss, hc/she does not sce the
loss. It is-most helpful to have the patient gain an

awarcaess of the area covercd by the loss as well |

as an ability to Jocalize the involved area and
relate it to what is viewed in the sighted ficld.
Often the subjecuvc feeling is that the eye on the”
side. pf the deficit ‘is not secing right’. The patient
docs not see the missing part of his/her ficld.
Thc area is perceptually ‘filled in’, much like the

normal. thysmloglcal blind spot. Helping the

patlicnt’appreciate the nature of the deficit helps
to understand - why one bumps into things or,
when reading, does not go to cither the beginning
of the line (left field deficits) or the end of the
linc (right ficld deficits).

In general, the first goal is to guide the patient

1

to develop skills to cope with his or her problem.
o . - 3 "
The use of compensatory vision aids is often best

delayed until after the paticnt has demonstrated
that functional improvement is unlikely. In my
expericnce, the first critical asscssment is to cval-
uate the quality of ocular movement control and
the cxtent of ocular motor ficlds. When the visual
motor quality is good, onc can anticipate a poten-
tial to develop an improved level of perceptual
awarcness in the deficit ficld. Frcquently, the
initial gain is thc patient’s ability to learn and
trust the phenomena called ‘blindsight’ [12,13,14].
When blind-sight can be appreciated, it can lead

El
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to ficld expansion, complete recovery of motion
and possible improved sensory ficlds. (I have cho-
scnn (o hyphenate ‘blind-sight’ because it used
both to describe a phenomena as well as a neural
process).

To assure communication, the behavior which
has been labeled as blind-sight should be clari-
ficd. Blind-sight refers to a phenomena related to
individuals who manifest a complete hemianopsia
but simultancously have an awareness of near-by
objects in their blind ficld, especially as an object
approaches. Oficn such paticnts recognize object
oricutation with relative accuracy. Accuracy levels
from eighty to ninety pcrcent have been reported.
In spitc of the level of success, such patients
always say they ‘are guessing’. Research has de-
monstrated that there are measurable neurologi-
cal responses in the complementary sighted field
[15].

The blind-sight plienomena is not sight as we
know it for such patients continue to manifcst
hemianopsia ficlds when tested. One patient 1
worked with, who was able to appreciate blind-
sight, described his awarcness as, ‘While I may
not have regained sight, I do have insight.’

3. Treatment strategies

In assessing treatment arcas in order to guide -

visual rehabilitation for head injury patients, it is
necessary to determine whethicr or not the patient
is experiencing a visual crowding phenomena, a
phenomena similar to that of conlour interaction
observed with amblyopia. Evidence of the crowd-
ing phenomena are patient symptoms (olten
stated as trouble seeing), fixation instability, ac-~
commodative dysfunction, and non-refractive acu-
ity reduction at both distance and at near (6]
When queslioned, paticats may report seeing
double and/or the awareness of environmental
shifts or movements. Often significant gains can
be made by using relatively low powered optical
lenscs, small amounts of base-in prism, or bi-nasal
occluders. (See Padula, Argyris this journal).
Aunother area of concern is the patient’s per-
ceived visual midline [16,17). Frequently head
trauma patients manilest a shift in visual midline
particularly when there is a ficld deficit, either a
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hemianopsia or one ol neglect. Signilicant func-
tional gains can be made with most such paticnts
when steps arc taken 4o align the visual midline
with the body midline. # .

-

4. Rehabilitative strategics

When prescribing a therapy program, the
patient’s ability to comprehend and understand
instructions is important. Onc needs to question

the level of a paticnts support system to help
oversee therapy procedurcs. When the paticnt

and/or support personncl arc capable of fol-
lowing instructions, it is uscful to prescribe a

fixation proccdure to develop the ability to accu-

rately fixate a pen light directed towards the
paticnt's eyes.

The recommended lixation procedure requires

two lights, onc dirccted towards the paticnt’s right
cye, the other towards the lcft cye. The lights,

held in the assistant’s right and left hands, are

alternately turncd on. The scquence is to first
turn on the light in the sighted ficld followed by
the light on thc side of the field deficit. The
patient is advised to shift fixation as soon as hc or
she recognizes that a light has been turned on. It

is important that thc patient gencrales ocular’

movements to accurately fixate the light. Fortu-
natcly, the light can be recognized even whcn
turned on in the non-sighted ficld because the
glow is visible in the sighted ficld. Start'with the
assistant in front of the paticnt. The assistant
hiolds the lights in dilferent locations within the
ficlds. As the patient gains skill, it is recom-
mended that the assistant stand behind the patient
holding the lights in both the right and left fields.
Ludlam [18} has also reported success with this
relatively simple procedure.

S. Complementary procedure

A complementary therapy procedure, often
used in conjunction with thc light fixation, is a
procedure, designed to foster the development of
a patient’s ability to visualize the unscen space
‘within’ the area of the ficld deficit. The cmploy-
ment of motor scanning within the area of dcficit
is important. After scanning the arca, the paticat

is dirccted o lixale an object straight ahcad,
followed by trying to ‘intcrnally picture’ or visual-
ize where the ficld is and what is secn in the ficld.

6. Compensation stralegies

Wilhicn a patient demonstrates that functional
improvement is unlikely, compensatory proce-
durcs should be considered. Compensatory proce-
dures consist of the use of ocular devices which
arc designed to make it easier to function with a
ficld loss. Considered alternatives are the use of
higher powcred yoked prisins or the Rekindle [19]
systecm of licld cxpansion, which uses either one

“or two prism buttons in the effected side of the

ficld incorporated into the patient’s lens prescrip-
tion. The Rckindle system provides an opportu-
nity for the paticnt to get a quick glance into the
lost field. The function of such a device can be
compared 1o thc usc of a rear view mirror in a
car. It is always there when needed, but not
attended to unless there is a need.

Comprchension of the vneuro optomeltric ap-
proach may be augmented by the following two
casc studies which demonstrate the clfectiveness
of a visual-motor rehabilitation approach. Both
patients were diagnosed as having homonymous
hemianopsia, a loss of ipsolateral fields.

The two casc summaries illustrate the functio-
nal results of visual rehabilitation which are pos-
sible for patients with field cuts. The first patient,
(JM) persists in manifesting no sight ability in his
blind field after therapy. However, he demon-
strates impressive improvement in function utiliz-
ing blind-sight. The second patient, (AP) now
manifests relatively normal bilateral motion de-
tection ficld, although she continues to be aware
of low level detail discrimination differences when
comparing her sighted field with her field which
was blind.

6.1. Case study No. 1

JM, a 68-ycar-old male, presented on 07-26-93
alter sulfering a ccrebrovascular accident. In ad-
dition to his field cut, he manilested word apha-
sia. Following his stroke, he was aware of diplopia,
a condition which had bcen lcss bothersome over



time. e complained of continucd ‘difficulty in
scceing’. When questioned, he was awarc of a
crowding cffect, letters and words wanting to cn-
croach upon cach other. )

JM was a retired cuiployce of the state, and
lived on a farm. In addition to his active partici-
pation in farming, be had pursucd a hobby of
furniture  building in a mcchanized shop. He
wanted to improve and cxpand his activitics in
both of thesc arcas.

Compared to his previous lens  prescription,
JN’s  refractive  findings were  relatively  un-
changed. He manifested a bilateral right homony-
mous hemianopsia. Further, he showed a visual
midline shilt to his right. Diplopia was evident
throughout thic cxamination scquence.

His first lens prescription was prescribed to
relicve the crowding and help climinate diplopia.

Such a prescription oflen is a modest amnount of

cither basc-in prisms, plus lenscs, or bi-nasal oc-
cluders to help stabilize visual attention. A previ-
ous study ol post-trauma children demounstrated
the potent effcct of small powered prescriptions
to producc significant changes in ocular control
[20].

During the ncxt 5 months, he continued to be
aware that things werc ‘not quite right’. This
observation was truc when he used his contact
Ienses or bifocal glasscs. IHis lens prescription was
changed to incorporate a sinall amount of basc-
right yoked prism to reposition his visual midline.
‘Two forms of therapy were prescribed: (1) pen
light stimulation, and (2) visualization techniques
to heighten his awareness of his right visual field.

[ last saw JM during June of 1994. At that time
he was driving the farm tractor and was back in
his wood shop building furniture. He continued to
be aware that ‘somnething was still not quite right’
but said he kncw when to look to his right. He
reportcd that he no longer miss-recached or
bumped into things. He also reported that he had
expericnced no accidents or near accidents in his
shop. Although he continucs to have word apha-
sia, he has startced scanning thc newspaper and
‘rcading’ matcrial relating to his furniturc making
hobby. JM continucs to manifest a hemianopsia,
but is using his awarcness of blind-sight to accom-
plish some sophisticated cyc hand tasks. (JM was

b
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in for a follow-up examination when this was
being cdited. He reported that he ran the com-
binc this fall to harvest both corn and soy beans).

0.2. Case study No. 2

AP, a 55-year-old female, was examined in a
rchabilitative hospital sctting during July, 1993.
Prior to her cerebrovascular accident she had
worked as a computer programmer. AP presented
with a lcft homonymous hemianopsia and left
hemiparesis. She reported that she could not get
to the bLeginning of a line when reading, had
difficulty locating food on the left side of her
plate, and had difficulty finding her utensils, espe-
cially those o her lelt side.

Relatively little change was found in her lens
powers [or either distance or ncar sceing de-
mands. She manifested full ocular motor ficlds in
that she could track a target accurately in all
liclds with either eye. However, tracking lacked
casc and fluidity of movement. Visual localiza-
tion, the ability to locate a sccond target in her
ficld of vicw whilc maintaining fixation of a tar-
get, was accomplished by gross lield scanning
when the second target was positioned in her left
ficld. Along with the bilateral left field loss, AP
showed a pronounced visual midline shift which
required three diopters of base-right prism (18).
This was found by having AP identify when a
wand, which she was looking at, was directly in
front of her. The wand was alternately moved
from both her right and left sides in the lateral
plane. She cousistently identified the wand to be
in front of her nose when it was in front of her
right eye.

Lenses were prescribed incorporating yoked

prisms to assist her in defining her visual midline.
Additionally, a visualization proccdure was pre-
scribed for AP to develop an awareness of ‘where’
the left field would be in her visual world. An ‘L’
shaped bookmark was recommended for use when
rcading as a complementary adjunct to the visual-
ization procedure. The upper arm of the ‘L’ was
to serve as a guide to allow her to recognize when
shc had moved her eyes adequately to arrive at
the beginning of the linc of print.

When AP was scen for her 4-month follow-up

A
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cxamination, her progress was notable. In her
previously unsighted ficld, shc was awarc of

movement (25° with her right eye and 35° with
her left cyc). Visualization activitkes were in-
creased in the following way: She was to first look:

and locate an object in her left affccted ficld.
Then she was to fixalc on an object. After doing

this, shc was to re-fixate to an object straight

ahead of her. While maintaining fixation straight
ahcad, she was asked to visualize both the field
and the previously seen object in her lcft field and

to do this as ‘clcarly’ as possiblc. Whilc maintain-

ing fixation straight ahead shc was to rcach for

the visualized object. After reaching and before -

removing her hand, she was to again look in her
left ficld and note the accuracy/inaccuracy level
of her reach.

Additionally, AP was prescribed the previously
described penlight stimulation procedure along
with an extension of thc visualization process
appertaining to other functional challenges. The
goal was to assist in her eflorts ol gaining arm
and hand mobility. She was instructed to visualize
the view of her lcft arm and hand. Further, she
was asked to fixate and focus upon a place she
wanted to move her hand. While maintaining
fixation, she was encouraged to project what it
would look like getting her hand to that place.
She was instructed to then attempt to perform
the action while keeping her focus on the goal.

When AP was again secn during March, 1994,
she reported improved reading with no need to
usc an aid to sec the beginning of the line. After
8 months she was able to detcct motion to her
Icft to 180°, even when not expecting a test stimu-
lus. She was aware of a low-level discrimination
difference in her left ficld as compared to her
right_ficld. Since regaining the ability to detect
motion to full 180° fields, she had gained in-
creased movement ranges and control of her left
arm, leg, and body movement. She was anticipat-
ing returning to part timc cmployment at her
previous job.

A recommendation was madc to thcrapcuti-
cally use alternate pairs of cqual-powered yoked
prisms to shift direction and sclectively
expand /contract the viewed ficlds. Such a regi-
men is often valuable to develop weight shifts,

body posture changes, and changes in bilateral
limb movements.

Yoked prisms transform light in such a way
that viewed objects appear shifted towards the
apex of the prisms. Further, they change right/left
ficld distances with the lateral prism placement
and forward/back distances with vertical prism
placcment. Thesc distance shifts arc more
pronounccd when prisms are curved surface
lenses. The view through the prisin bases is mag-
nified, gencrating an expansion of spatial dis-
tance. Through the apexes of the prisms, the view
is minified and accordingly contracted or short-
cned in distance. This spatial change, the expan-
sion of thc base-side and contraction of the
apex-side, has a pronounced cffect on movement.
When the prism base is in the lateral position, the
change is in bilateral balance and movement.
When the prism base is in the vertical position,
the movement change is in backward/forward
balance. The elfccts of the prism changed stimu-
lus, utilizing ambient pathway processing, auto-
matically and unconsciously serve as a trigger to
shift balance and movement within the observed
environment.

7. Conclusions

It should be noted that case studies have limi-
tations. An essential value of case studies is to
document overlooked or unexpected results. Care
should be taken not to make emphatic generaliza-
tions. The two case reports illustrate the value of
utilizing procedures to develop visualization and
to elevate the level of awareness and control in
visual-motor skills. When both motor control and
awareness improved, gains were made in usable
field expansion along with improved stability of
the observed environment. Therapy resulted in
improvements which correlate with the enhance-
ment of the patients’ perceived reality. This in
turn allowed improved predictability and more
effective interaction within their environment.

The focus of treatment for both the cited cases
was to devclop ocular motor control for facility
and accuracy of fixation and visual localization.
Once the relevance of the ambient vision process
is recognized, the significance and value of both
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eyc movemcent quality and fixation control is ap-
parcnt. The ambicut visual pathway has been
shown to be responsible for recognizing changes
in the visual ficld, localizing arcas Jf intcrest,
sceing distances and relationships, and providing
support for sclected sustained attention. Treat-
ment  procedures can capitalize upon this
knowledge. Efforts to develop the awarcness and
control of ocular movcments coupled with the
corrclation of focal vision processes can be used
to maximize success. It is apparently crucial to
stimulatc a more syncrgetic function of the am-
bicant and the focal pathways.

When vision is driven by the ambicnt pathway,
focally specific performance is lowercd or sup-
pressed. This can often lead to the sclection of
carc rcgimens specifically dirccted to trecat the
obvious symptom, reduction of acuity. Results ol
such an approach can be discouraging especially
when {ocal demands arc made with post head

trauma palicats. As stated carlier, the visual func-

tion of head trauma paticats is dominated by
ambient visual processing. Attcmplts to usc glasscs
primarily to enhance acuity and accentuate [o-
cused vision are likely to precipitate a visual
overload. The clinical and rescarch evidence indi-
cates that hcad trauma paticnts cxhibit behavior

to that of visual overload. When visual overload :

occurs, an individual is slower in vision perfor-
mance, requires more f{ixations for a given task,
and manifests faulty ocular control reflected by
ataxic like ocular movements and fixations drifts
[21].

A key instruction uscd [or both paticnts was to
first look, try to see what nceded to be done, and
then to let ‘seeing’ command the doing. The word
sceing is uscd in a literal scnse: ‘to come to know
by the eye, to perccive, to furm a mental picture
of. When one expericnces vision overload, the
ambicnt and the focal vision processes act to
inhibit one or the other pathway. The goal is to
achieve counsistent complementary intcraction
between vision-motor control and the sensed as-
pects of seeing. The ability to coordinate sight,
hindsight and forcsight depend upon an individ-
ual's ability to coordinatcly and effortlcssly rcact
to information from both the ambient and the
focal vision pathways.

A critical aspect of the prescribed treatment
was the recognition ol the important role played
by thc ambient ncuro-visual pathway, a finding
which was observed carlier with a syndrome of
juvenile paticnts suffcring from physical or physi-
ological trauma. Progress was achicved by guiding
the development and utilization of improved cog-
nizance and control of visual motor [unctions.
These gains were coupled with techniques to sti-
mulate the integration of visual motor processes
and visual awarcness. Perception was enhanced
when the patients gained consistency between
what was scnsed within the cxternal environment
related to what he /she was aware of doing.

While both paticats continue to manifest {func-
tional interierences, the quaiity of their lives has
significantly improved. Their lives are now
brighter becausc thcy have been able to gain
awarcncss and enhanced rapport with the avail-
able information from a lighted world. Along with
the described gains, both paticnts developed stan-
dard acuity. Acuity levels, which are temporarily
lowered when a patient has dilficulty with fixation
control and stability, can be regained after achiev-
ing fixation stability.

Throughout therapy, patients were instructed
to visually focus on goals and outcomes. This
hclps a paticnt to react more spontaneously to
that which one sees. One can project a model as
to why vision-motor control and stability are [ruit-
ful areas for rehabilitation. To be visually effi-
cicnt, good fixation ability is required to maximize
the potential synergistic relationship of the visual
bimodal processes. When the bimodal processes
complcment each other, vision becomes more ef-
fortless and automatic. To be efficient, visual
motor functions need to spontaneously react,
frecing vision to opcrate in an automatic mode.
When not a2atomalic, vision performance is time
dclayed and out of step, a frequently observed
behavioral pattern associated with head trauma.
Functionally delayed vision performance results
in unsteady ocular and related body movement
control. When [focal vision processing is de-
manded of a patient who lacks adequate motor
control for visual ground stability, it slows general
processing, an interlerence prone to cause visual
overload accompanied with reduction of central
(high frequency) visual discrimination.
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The principal change in making decisions and
designing the described trcatment was a shift of
intent. Focus was shilted to the doing processcs
of sccing rather than upon the scasing processcs.
‘The oricntation was to hiclp the paticnt internal-
izc the spatial characteristics of poteatial visual
ficlds. This was [ollowed by guiding them to de-
veclop the necessary ocular motor control pattcrns
nceessary to clfectively operate within the poten-
tial ficlds. The two case reports demonstrate that
the devclopment the motor skills can sometimes
lcad to improved guidance of movement and ori-
entation, whether using cither blind-sight or cx-
panding ficld awarcness.
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