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ATAXIA-TELANGIECTASIA OVERVIEW

Howard M. Lederman and Thomas O. Crawford

Ataxia-telangiectasia (A-T) isarare degenerative disorder that first
becomesapparent during childhood. It isacomplicated il nessthat affectsanumber
of different partsof thebody, particularly thebrain and theimmune system.

A-T is a progressive disease, which means that symptoms worsen
with time. Most individualswith A-T will eventually need awheelchair and
assistancewith activitiesof daily living.

Although first noted in the scientific literaturein 1926, A-T hasonly
been systematically studied sincethe 1960s. New discoveriesare being made,
enabling usto better understand and managetheillness. Despiteitsrarity, A-T is
of major interest to scientists, becauseits many different facetsmay yield clues
about other major health problems including neurologic disease, cancer,
immunodeficiency and aging.

Signs and Symptoms

A-T ischaracterized by aset of Ssgnsand symptomsthat aredistinctive
yet vary widely in severity from person to person. The manifestationsof A-T
become worse over a period of years. However, the rate and nature of
deterioration are not predictable.

The most obvious features of A-T are the loss of balance and
coordination (ataxia), and the appearance of clusters of blood vessels on the
whites of the eye (telangiectasia) that make them appear bloodshot.

The constellation of signsand symptomsinclude thefollowing:

e Abnormal gait (ataxia) and posture: The child with A-T typically
appearsnormal until he/shebeginstowak. Thetypica gaitiswobbly, and the
toddler may have great difficulty standing or sitting without swaying. These
problems may be stable or evenimprovefor afew years, but eventually the
gait and posturedeteriorate. L ater, children with A-T may develop abnormal
extramovements- tremors; uncontrolled jerking or fidgets of the handsand
arms(chorea); larger twisting movementsof thearmsand legs (athetosis); or
awkward and twisted postures (dystonia).

The most obvious
features of A-T are the
loss of balance and
coordination (ataxia),
and the appearance of
clusters of blood
vessels on the whites
of the eye
(telangiectasia) that
make them appear

bloodshot.
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Signs and Symptoms

v Abnormal gait and
posture

v Slurred speech

Vv Difficulty with eye
movements

Vv Telangiectasia
v Immune deficiency

Vv Predisposition to
cancer

v Slow growth
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Slurred speech (dysarthria) and drooling: Thechildwith A-T may have
durred speech from very early years, and the speech may worsen at ahighly
individual rate. Despite the slurred speech, the person with A-T still can
communicate, athough conversing can beachallenge.

Difficulty with eyemovements(oculomotor apraxia): Althoughvisonis
usudly normd, personswith A-T deve op difficulty with control and movement
of theeyes. Eventually, many children havetroublereading and following

moving objects.
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Fig. 1.1: Ataxia-telangiectasia affects a humber of body systems.

Abnormal swallowing (dysphagia): By thetimechildrenwith A-T reach
their teens, most havedifficulty chewing food and swalowing liquids. Insome
cases, food or liquid will enter thewindpipe (trachea).

Intellect: Althoughintelligenceisdifficult to measure, somechildrenwith
A-T do not do aswell on standard testing astheir peers. The disease may
dow down brain processes and cause the person to need moretimeto think.
Inaddition, A-T causesacharacteristic dull facia expressonthat may convince
othersthat theaffected childis“ dow” or not paying attention. Somechildren
with A-T attend mainstream school s; othersarein special school settingsfor
part or all of the school day.



Chapter 1

e Skin: Clustersof blood vessdl (telangiectasia) usually appear on thewhites
of theeyesby thetimethechildisfiveto eight yearsold. Some childrenwith
A-T, however, do not devel op these clustersuntil later, or not at all. These
clusters makethe eyes appear bloodshot or infected (pink eye). The skin,
especidly on sun-exposed areas, may show Sgnsof prematureaging (progeria).
Theskin of theface, handsand feet may develop light or dark spotsthat are
most often seen on the skin of elderly persons. Children may develop grey
hars.

e Immune system: Up to 80% of persons with A-T have a degree of
immunodeficiency (low levels of immunoglobulin and/or white blood
cells in the blood) that increases their susceptibility to infections. The
degree of immunodeficiency can vary widely among persons with A-T,
with some mildly affected while others have more severe problems.
Immunodeficiency usudly remainssteady during lifebut may deteriorate over
time.

e Predisposition to develop cancer: The lifetime risk for cancer is as
high as 30 percent (oneinthree patients) inindividuaswith A-T. Thismay be
asmuch as1000timesmorelikely thaninnormd individuasof thesameage.
Most cancersinvolvetheimmunesystem (lymphoma), and theabnormal A-T
gene may maketreatment alittlemoredifficult thanin other individuas.

e Growth and endocrine system: Many children with A-T grow more
dowly thantheir peers. Weight for height decreasesin later years, in part due
to difficultieswith self-feeding and swallowing. Puberty may be delayed or
incomplete.

How A-T isDiagnosed

Asararedisease, A-T may bedifficult to diagnose. Often, childrenwith
A-T arefirst believed to have cerebra palsy or another neurological disorder such
asFriedreich’'sataxia. A-T isdiagnosed by physical examination and laboratory
tests. Oneimportant |ab test ismeasurement of the serum alphafeto-protein (AFP)
level, whichisusualy highinpeoplewith A-T. Laboratory testsmay also bedone
tolook for increased sengitivity to x-rays. Thewhiteblood cellsof A-T patients
aremorelikely to devel op broken chromosomesor to die after |aboratory x-ray
exposurethan thewhite blood cellsof other individuas.

Incidence

A-T is an extremely rare disease, although it is known to occur in
both genders, among al races, onal continentsaround theworld. Theincidence
of A-T inthe United States has been estimated to be between 1 in 300,000
and 1in 40,000 persons. TheA-T Children’s Project knows of approximately
350 childrenwith A-T inthe United States.

A-T is an autosomal
recessive disorder
caused by a defective
gene on chromosome

number 11.
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The course of A-T
varies widely.
Individuals with A-T
have grown up to
attend college, live
independently, and
survive into their

50’s and 60’s.
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Cause

A-T isanautosomal recessivedisorder caused by adefectivegene
on chromosome number 11. In order to develop A-T, aperson must inherit
two abnorma copiesof the gene, onefrom each parent. Thegeneresponsible
for A-TiscadledATM, for Ataxia-TelangiectasaMutated. TheATM gene
producesalarge protein that iscalled the ATM protein. PeoplewithA-T
have defective genes on both copies of chromosome 11 and therefore do not
producetheprotein. Scientistsareintensively studying theATM geneand
protein, trying to learn more about what it does, how it doesit, and why its
absence causesthe problemsobservedinindividualswithA-T.

Courseof IlIness

Amongtheearliest sgnsof A-T aredifficulty with controlling body
posture and movement. A-T often becomes apparent when atoddler first
learnstowalk. Whileall young children are unstablewhenfirst learning to
walk, parentsoften noticethat thechild with A-T doesnot gppear toimprove.
Somechildrenwith A-T may start towalk later thanisnormal. Thechild may
havedifficulty maintai ning balance, be unableto stand without teetering back
andforth, andfall or sumblemore often.

The course of the neurologic problemsin A-T ishighly variable
between individuals. Most seem toimprovefor awhilein preschool years
but at aslower placethanisnormal. Thisisthetypical coursefor cerebral
pal sy, whichisoften misdiagnosed during these years because of the pattern
of development. In late pre-school or early school years some aspect of
functioning worsens. Children may have more difficulty withwalking and
balance, new problems with handwriting, the appearance of unusual
movementsof theeyeor greater difficulty with speech. The new problems,
or the appearance of the eyetelangiectasia, often|ead to new investigations
and the proper diagnosisof A-T. With time, many of the problemsbecome
more prominent, and difficultieswith uncontrollablelimb or trunk movements
aise

Most peoplewith A-T are susceptibleto infections of the sinuses
(gnustis) andlung (bronchitisor pneumonia). They area so at greater risk of
devel oping malignanciesor cancers, particularly thoseaffecting theimmune
system, such aslymphomas.

Thecourseof A-T varieswidely. Somendividualswith A-T have
grown up to attend college, liveindependently, and afew have survivedinto
their 50’sand 60's, but most do not do thiswell.
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Treatment

Thereisat present no curefor A-T. Treatment issupportivein nature, to
prevent infectionsand other ilInesses, and to help the person remain asactiveand
functional aspossible. Childrenwith A-T should be encouraged to attend school
and maintainasnormal alifestyleaspossible.

M edications may be prescribed to treat the extramovements of thearms
and legs. However, no medication hasyet been showninascientificway to help
with the symptoms or the underlying disease. Parentsand membersof the health
careteam must remain vigilant to snusand lung infections, and start appropriate
trestment promptly. Specid attention to nutrition and swallowing problemsthat
arisemay behdlpful.

Personswith A-T may benefit from physical and occupational therapy,
which can helpthem achievetheir highest level of function. Speech and language
therapy can help personswith A-T communicate more effectively. A variety of
adaptivetechnology isavailablethat can help enhancefunction and ability inthe
classroom or home. Overdl, therapieswork by helping children with strategy and
practiceon how best to usethe motor abilitiesthat they have, and to supply help
indeveloping “work arounds’ to allow for improved function despite amotor
impairment. No form of therapy, even when donein avery intensive manne,
appearsto ater therate of the underlying neurol ogic disease.

Therapies work by
helping children with
strategy and practice
on how best to use
the motor abilities
that they have,

and to supply help

in developing “work

arounds.”
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