Chapter 11

MOBILITY AND GROSS MOTOR ABILITIES:
THE ROLE OF PHYSICAL THERAPY

Eileen M. Atkins

A wobbly gait or stanceisoften thefirst feature of A-T to berecognized
as abnormal. Children with A-T typically walk at a normal age, but the
instability of early walking does not improve with age. Many children with
A-T aremis-diagnosed ashaving cerebra pa sy, which then predictsthat motor
skillswill remain delayed or slowly improve. The physical therapist may be
thefirst to document worsening motor skills, and thus can be instrumental in
initiating the re-evaluation that leads to the correct diagnosis. This early
importance of the physical therapist continuesthroughout thelife of the child
with A-T, as progression of the disease brings new challengesto physical
function.

Physicd thergpistsarededicated to hel ping with difficultiesin grossmotor
ability, including problemswith walking, mobility and posture. For most patients
and problems, physicd therapistswork closely with occupationd therapists, who
direct their attention to functions of the arms, hands, head and neck. ASA-T
worsens, changesin neurologicimpairment, age, maturity, environment, persona
goasand family needswill necessarily change and physical therapy needswill
changewiththem.

ThePhysical Therapy Evaluation

A physical therapy eval uation includes assessment of muscle tone,
involuntary movement, compensations, strength, range of motion, accessto
automatic movement reactions (such as balancereactions), and functional ability
in different environments. The potential benefit from adaptive equipment or
orthotics (braces) is considered in consultation with occupational therapists
and physicians. Evaluation of current fitness activitiesis also an important
component of the physical therapy evaluation. Whenever possible, objective
measurements of motor performance should be made to document status.
Unfortunately, thismay bedifficult in children with A-T because commonly
used pediatric standardsare not well designed to assesstheir special problems.
Some useful parameters may include number of steps out of specified length
and width path, time able to stand still within aconfined space (such as 12
inch square), and timeto complete atransfer into or out of wheelchair).

General Findings

Childrenwith A-T stand and walk in an unusual fashion. Standing quietly
in one placeisoften difficult, with frequent stagger reactionsto maintain
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balance. Most children with A-T begin walking at anormal age, but their walk
never attainsanormal fluid motion. They wobble and fall more often then
expected for age. The gait may appear to be propelled, leaning forward over
thetoeswith each step. Instead of striking thefloor first with the heel, children
may step forward onto aflat floot with a“stomping” gait, or step forward toe
first. Theremay be difficulty with clearing onefoot around the other, or clearing
the floor, with each step. There are differences in the particulars of gait
abnormalities between different children. Sometimesthe foot isrotated in
(pigeon toed), sometimesthe foot isbent inward at the ankle-walking on the
outside of thefoot, and in somethefoot isturned outward or excessively flat-
footed. Muscletoneisusually loosein the hipsand knees, but stiff at the feet
and ankles. Often, childrenwith A-T are described as* running everywhere’
and using stagger reactions to maintain balance. The gait in A-T may be
complicated by other abnormalities of tone, or extramovementsthat distort
walking in unusual ways. There may be abnormal tone or sustained abnormal
posture (dystoniad) or other abnormality that isaform of adventitious movement.
(Seechapter 4) Asthechildren beginto fall morefrequently, safety becomes
aconcern, and thereisanincreasein therate of minor injuries.

Over time children with AT discover that they are better ableto use
their armsfor play activitiesif they sitinreversetailor fashion (“W sitting”) on
thefloor. Thisservesto widen their base of support and thereby improvetheir
stability. Some children don’t find the“W” sitting position comfortable, and
may achievethe same stability by sitting “ cross-legged” . Either of thesesitting
postures are acceptable and neither should be discouraged out of concern for
mal development of the bonesor joints.

With time, children arelessableto copewith increasing impairment. It
can be sotiring to constantly work against instability that fatiguelimitsoveral
function. Fatigueisasignificant problemin A-T even at younger ageswhen it
may be manifest in more subtle ways. Fatigueisresponsiblefor variability of
performance, whether gross motor, fine motor control, speech or academic.
Sometimesthe “good days’ and “bad days’ are unpredictable, but all parents
know that time of day, inadequate rest, illness and other challenges present
gpecial problemsfor children and adultswith A-T.

Orthopedic deformities may develop, and appear to berelated to both
central (brain) and peripheral (nervesinthe body) nervous system disease.
Themost common deformities occur at the foot and ankle. Thefoot tendsto
point toes downward with restriction of anklejoint mobility. The ankle may
deform aswell, most commonly becoming restricted to an inward position.
Thesefoot deformities can cause skin breakdown and pain withwalking. The
distorted posture makes it even more difficult to stand and walk. Most
individualswith A-T will have sufficient muscle power for many decadesto
alow themtowalk short distances around the home or bear weight with transfers
if someone assists them. Painful deformity if the ankle may prevent this.
Deformity of thefoot may be moreeasily delayed or prevented than corrected.
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Appropriate braces may slow the progression of deformity, and may give
added stability for walking in some cases. Operative tendon transfers by an
orthopedic surgeon may be necessary to balance muscular forces around the
ankle, and may also improvewalking.

Thereisalow incidence of spinal curvature (scoliosis) seeninthe A-T
population, but the rate of occurrenceisgreater than what isfound in the
general population of children and teenagers. The causeisnot clear, but may
be due to unequal muscle tone on one side of the body compared to the
oppositeside. Oncean early curvatureisdetected, the child should bereferred
to an orthopedist experienced in treating children and adults with neurologic
impai rment.

Physical Therapy Recommendations
Braces

Bracesor Orthoticsare devicesthat are applied to the body to improve
function or maintain proper alignment and range of motion. Bracesthat apply
to the back of the calf and under the foot (known asan AFO, for Ankle-Foot
Orthoses) may help toimprovewalking, particularly if thereisatendency to
roll outward or inward over an unstable ankle. These braces can berigid, or
can befashioned with ahinge at the ankle that allowsfor up and downward
movement of the ankle (an articulated AFO) while it restricts sideways
deflection of the ankle. AFOs can beworn for either or both of two purposes.
First, an AFO can beworn during the daytimeto hel p with the gait. It may be
worthwhile to minimize tripping due to toe walking or difficulty with foot
clearancefrom thefloor astheleg swing forward, or help provide stability at
theankleto minimizeturning theanklewith an errant step. If thisistheindication
for the AFO, the best way to assesswhether it worksistotry it! Childrenwill
know if they feel more secure, and areductioninfalls, improvement in gait
and reduced fatigue with walking can be evidence that a brace isworking.
Other persons, who do not walk much, nonethel ess appreciate the stability of
an AFO whilesitting. Again, theindication iscomfort, and whether it works
should be evident.

A secondindicationfor an AFO isto slow the progression of deformity.
Usually thereisbenefit for the gait aswell, though this may not alwaysbethe
case. Thebracewill resist the deforming forces of weight bearing and abnormal
tone around the foot and ankle. It isnot possible to improve existing foot
deformity with abrace; such abrace would beintol erable dueto pain. Whether
or not an AFOissuccessful indowing the progression of deformity isadecision
for medical evaluation. Bracesfor either of these purposes may be fashioned
by physical therapists or may be made by special brace shops depending
uponlocal circumstances.

How often and how long the braces are worn each day dependson
the reason for which they are being used. If the purposeisto help improve
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functional activitiessuch aswalking and transferring, they will work only when
worn. If the purposeisto slow the devel opment of deformity, the schedul e of
wearing should be determined by the physician who prescribed them. In some
cases, the benefit of stretching can be achieved with night-timewearing only.

Sometimesit is possibleto achieve some of the benefit of an AFO by
proper choice of shoes. Boots can give additional support to the ankles,
preventing deflection of the ankle off to one side with an errant step. They
may be fashionable, however, and certainly for some children this matters!
An AFO can be hidden fairly effectively inside the pant leg and shoes, for
those children who are concerned about appearance. One curiousfact about
shoesisthat sticky “ Air-Jordan” like solesmay not be better for theindividual
with ataxia. If thereisatendency to stumble because of catching afoot onthe
floor asit passesto the next step, asticky sole may makethisworse. Instead,
sometimes shoeswith smooth soles (old Keds, or slick |eather soles) may be
lesslikely to cause atrip-up. Everyonetendsto walk more carefully with a
smooth soled shoe; this caution may be better than the fal se security of sticky
soled shoesthat grab and trip with errant steps.

Only afew patientswith A-T develop scoliosis. Therate and amount
of curvature of the spine, and the nature of the forcesthat appear to bedriving
it to one side, determinesthe best therapy. In some cases, useof aTL SO (for
thoraco-lumbar-sacral-orthoses, or stiff body jacket) isindicated. Referral to
aspecialty center that caresfor children with spinal deformity isessential for
any individual with acurvature greater than 30 degrees.

Assistive Devices

The child’sability to beindependent with mobility within hisor her
peer group is always of paramount importance. Fatigue may be the most
important reason to introduce an assistive device. Safety, energy efficiency,
andthelevel of physical independenceand its psychologicd implicationsshould
be constantly monitored to assist with selection of the appropriate devices.

Use of awalker isindicated when falling increases or the child istoo
tired to participate asaresult of walking to an activity. The Kaye Products 4
wheel posture walker with rear wheel ratcheting (which works as a brake
protecting against staggering or falling backward) isthe walker of choicefor
most children with A-T. Those children who havefairly stable trunk control
and don'’t stagger from side to side are often successful for at |east some
period of timeor in certain environmentsutilizing the* swivel front whed option™.

Asthe child growsolder, distance and speed requirementsincrease
and fatigue becomeslimiting even with the use of awalker. When that happens,
power mobility should be considered. Thismay beindicated for childrenin
certain environmental circumstancesas early asage 4 years. Power mobility
isinitialy utilized for travelling long distancesin the community. For example,
children who are still walking at home and at school may use apower scooter
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or power wheelchair at the mall or on classtrips. Thisfocused use of power
mobility will promoteindependence, and doesnot lead to increased weakness
or loss of skills. Once power mobility isunder consideration, an evaluation
should be undertaken by an assistive technol ogy team experienced in caring
for children with neurol ogic impairments and abnormalities of muscletone.
Thereisan ever expanding plethoraof power adaptive equipment. Anassistive
technology team can recommend the most appropriate control mechanism
and el ectronics package, seating system, and power mobility base that meet
the child’s needs. For example, el ectronic packages should be selected to
offer the option of customizing such parameters as accel eration, torque, tuning
speed , forward and reverse speed, braking and sensitivity (tremor dampening).
Whenever it becomesfeasible under thedurablemedica provision of thechild's
health careinsurance, alightweight manual wheelchair with adaptive seating
system should be obtained as aback up to the power mobility base.

Children arevery practical intheir approach to mobility, and thisshould
be encouraged to optimize their independence. Thereisno oneright way to
move around. Their abilities, the environment and the demandsof the situation
tend to dictate the safest and most efficient means of mobility for agiven child
at agiven point in time. For example, the same child may be scooting or
crawling for very short distancesto get acrossaroom, while at the sametime
walking around the house balancing on walls and furniture, walking with a
posturewalker at school, and using a power wheelchair outdoorsfor longer
distances.

Childrentend to like and readily accept anything that hel psthem be
more independent and do things more easily and safely. Parentsrelate that
their child’sreaction to beginning the use of power mobility isalmost always
very positive. Children with A-T seethewheelchair asadevicethat liberates
them from the difficult task of getting from one point to another, and enabling
them to moreeasily participatein activitiesand keep up with family and friends.
Infact, thechildrenwith A-T areusually more accepting of theintroduction of
assistive devicesthan their family members. Itisinthe child' sbest interest to
introduce assistive devicesin atimely fashion so that function and quality of
lifeareoptimized. Evenif thefamily homeisinaccessibleor thefamily cannot
transport apower mobility system, it ishelpful for the child to utilize power
mobility at school and on classtrips.

Compensationsand Therapeutic Activities

Once independent ambulation with assistive devicesis no longer
feasible, thefamily should betrained in the safest method of assisted walking
for short distances and stairs, as needed in the home. Transfer techniques
need to be monitored and adjusted asindicated over time with the overall
goal of maximum independence, safety and efficiency. Itiscritical throughout
lifeto maintaintheability of the A-T patient to accept full weight in supported
standing sothat itisrarely if ever necessary for acaretaker to physically lift
the person.

A-T patients, just like
everyone else, need a
fitness and recreation
program to promote
aerobic fitness and to
maintain optimal
strength, endurance

and function.
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In general, itisrecommended that people of al agesbeinvolvedin
sometype of aerobic exercisethat isrecreationally appealing. A-T patients,
just like everyone el se, need afitness and recreation program to promote
aerobic fitnessand to maintain optimal strength, endurance and function. The
type of activity will obviously vary with age, interest, physical ability and
availableresources. Young children who are constantly moving tend to keep
themselvesfit through spontaneous play. In older children with A-T, this
becomes more of a challenge. They can participate in adapted physical
education classesat school. Other potentia recreational activitiesmight include
swimming with appropriate flotation devices, adapted horseback riding, use
of adapted exercise equipment such asastationary cycle or rowing machine,
weight lifting and aerobics donein asitting position. Reclining cycleswith
back support, seat belt, and toe loops tend to be safe and fun. During all
fitnessactivities, itiscritical to avoid exercising to the point of fatigue.

Homeand Environmental M odifications

Theenvironment should be accessibleto allow maximum participation
and independence. Familieswho are planning to build or remodel an existing
home should make certain that they are collaborating with acontractor/architect
who is knowledgable about “universal design”. Physical and occupational
therapists should be able to recommend appropriate consultants.

Guidelinesfor accessible buildings can be easily accessed through the
internet.

» The"Accesshility Guidelinesfor Buildingsand Facilities’ contains
detailed information and building codes (such asthe acceptabl e grade
for ramps): www.access-board.gov/bfdg/adaag.htm

» The “Do-Able Renewable Home” websiteisdesigned specifically for
the geriatric population, however much of theinformationisapplicable
to al personswith physical impairments. www.usc.edu/dept/gero/hmap/
library/drhome/

» A paper entitled “ Universal Designin Housing” published in 1998 can
be obtained by writing to Ronald L. Mace, F.A.I.A. at the Center for
Universal Design, School of Design, North Carolina State University,
Box 8613, Raleigh, NC 27695-8613.



