Chapter 8

CANCER AND THE RISK OF X-RAY EXPOSURE

Michad Kastan

Cancer posessamgjor risk for A-T patients. It may a'sobeasmal risk for
carriersof A-T (seelnheritance, Chapter 3). Thesetwo issueswill bediscussed

Separately.
Cancer in A-T Patients

Cancer risk: Studiesover the past 30 years suggest that somewhere between
10 to 30 percent of dl A-T patientswill develop acancer sometimeintheir lives.
Thevast mgority of theseare cancersof thewhite blood cellscalled lymphocytes
(thecancersare called lymphomaand leukemia). These cancers can occur at any
agein A-T patients, though they occur in greater numberswhen patientsare over
theageof 10years. Itisdifficult to provideasmplelist of the presenting symptoms
of these cancers. Ingeneral, lymphomasfirst appear asmassesor swellingsin
areas of the body where there arelymph nodes (neck, chest and abdomen) or
cause persistent feverswithout other explanation. Leukemiastypically cause
bleeding, bruising, fevers, pale appearance, malaise and bony pain on occasion.

Screening: For leukemias and lymphomas, the treatment and prognosis are
not very dependent on when thetumor isdiagnosed. In contrast to cancersof the
breast, colon, lung, etc., thereisnot acritical need to diagnose these types of
cancer at the earliest possibletime. Thus, screening testsarenot very useful. At
most, it isreasonableto obtain aroutine Complete Blood Count (CBC) at times
when other blood samples are being taken, or perhapson ayearly basis. More
important isthat the pediatrician or primary doctor be aware of the propensity of
A-T patientsto devel op these tumors, and to consider theminthe differential
diagnosiswhen symptomsarise.

Treatment: Leukemias and Lymphomas are TREATABLE and effective
chemotherapy agentsareavailablethat canbeutilizedin A-T patients. A discusson
of the agents and dosesto use must beindividualized based upon the specific
tumor and the patient’sgenerd hedlth. Itisstrongly recommended that thetreatment
of cancer inan A-T patient be supervised by ahighly qualified specialist who
worksat amajor cancer treatment center.

Prevention issues. Prevention of cancer isawaysthe best treatment strategy.
Thisispossiblefor some cancerswhen risk factorsarerelated to behavior (for
example, preventing exposureto cigarettesmokewill reducetherisk for developing
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lung cancer). Unfortunately, theleukemiasand lymphomasthat ariseinA-T patients
probably arise spontanteoudy from lymphocytesthat break their DNA naturaly,
and not because of exposureto anythingin the environment. We actually do not
know theredl risk of radiationin A-T patientsintermsof cancer risk, but it would
be expected that natural or medical exposuresto radiation carry only avery small
rsk.

Itisnot likely that evenincredibly high dosesof vitaminsor anti-oxidants
would affect the occurrence of cancersinthelymphocytesof A-T patients. In
fact, mega-dosesof someanti-oxidantscould potentialy beharmful in A-T patients.
We recommend awell-balanced diet supplemented as necessary with adaily
multivitamin.

Risk of X-Ray Exposure

The amount of radiation from medical x-rays is quite low and the
actual cancer risk frommedical x-raysto A-T patientsand carriersisunknown
but likely to beextremely low. However, it makes senseonly to do medical x-rays
whenitisabsolutely necessary. In other words, x-rays should be done only when
theresult isgoing to affect amedical treatment decision. For example, if achild
breakshisarm, an x-ray will be necessary to adequately treat him and the benefit
clearly outweighs the risk. However, one should not use medical x-rays for
screening purposes. Asan exampl e, routine screening dental x-rayswould not be
desirable, but adental x-ray to evaluatetooth pain would be reasonable.

GUIDELINESFOR USE OF DIAGNOSTIC X-RAYSINA-T
* Avoidx-rayswhenpossble
o Routinescreening dental x-raysshould beavoided

o Sometimesanother test (MRI scan or sonogram) can provide
equivaentinformationwithout x-rays

* X-rays are reasonable when the result will affect medical

management

o If you/your child havefever and cough, and the doctor hears
sounds characteristic of pneumonia, antibiotics can be
prescribed without need for achest x-ray

o If symptomspersist despiteantibiotics, afollow-up chest x-ray
may beuseful
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Radonisanatura form of ionizing radiation that comesfromthe ground
andtendsto beat high level sin some geographic areas of the country (and usudly
just in basementswith poor ventilation). It makes senseto have ahousetested for
radon and, if your housetestshigh, apump can beingtdledto dleviatetheproblem.
Thereisno datato suggest that A-T patientshave ahigher risk for radon-induced
cancersthan other individuals.

A-T patients are sensitive to sunlight (UV radiation), but their
sengitivity isnot really intermsof ahighincidence of skin cancer. Becauseof thin
skinand premature skin aging, A-T patientstend to havevery dry skinthat burns
very easily inthesun. Thus, it iswiseto use high-grade sun block and hatsand
sunglassesinintense sun, but do not usethis sengitivity asareasonto keep your
childindoors! A-T patientscan enjoy theoutdoorsasmuch asanyoneand should
be encouraged to do everything they are capable of doing, indoorsand outdoors.

Cancer in A-T Carriers

Cancer Risk: Epidemiologic studies have uncovered an increased risk of
breast cancer inwomenfromfamiliesinwhichthereisan A-T patient. Sudiesare
continuing totry to evauatetheactud increased risk of breast cancer inthegenera
populationinwomenwho are A-T carriers. Unlessevidenceispresented tothe
contrary, itisprobably wiseto assume, for now, that thereisasmall increased risk
of breast cancer inA-T carriersand act accordingly. Interestingly, the statistically
ggnificant increased breast cancer riskin A-T familiesappeared to occur inwomen
over theageof 60. Thisshould bekept in mind for screening recommendations. If
new dataarisesthat suggestsincreased cancer risksin younger individualswho
are A-T carriers, the screening recommendations may change.

Screening/early diagnosis: Early diagnosis of breast cancer can have a
ggnificantimpact ontrestment and outcome. Thus, itisdesirableto havean effective
screening programto provideearly diagnosisinindividualsat highrisk for breast
cancer. However, the possibility that theincreased risk inA-T carriers occurs
whenthey are over the age of 60 yearsatersthisrecommendation. The current
common test used for screening for breast cancer isamammogram. Thisisan
effectivetest, but it doesrequireavery smal exposuretoionizing radiation, andit
isconceivablethat ionizing radiation could increase therisk of breast cancer in
A-T carriers. Thus, the question ariseswhether thisisthemost effective screening
testfor A-T carriers. Thecommon practiceinthiscountry for womeninthegenerd
populationisto recommend aninitia screening mammogram between theages of
35 and 40, mammograms about every 2-3 yearsat ages40-50, and then yearly
mammogramsafter age 50. Sincethegreatest risk of breast cancer in A-T carriers
may be over the age of 60, it may not make senseto increase the frequency of
screening mammograms at younger ages, asisrecommended for personswith
other breast cancer susceptibility genes. At thistime, the routine schedul e of
mammographic screening is recommended for A-T carrier women. This
recommendation could changeif new epidemiol ogic datademondratesasgnificant
increased risk at younger ages.
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Onescreening test that dl womenwho are A-T carriersshould doregularly
at all agesisaself-screening examination. Thisisthe most effective screening
method sinceit can safely be done each month and any worrisomefindingscan
easily be followed up by other tests. Every female A-T carrier should do
MONTHLY breast self-examinations. If you are not expert at performing them,
haveyour doctor teach you how to do themwell.

Risk of X-ray Exposure

Itiswell documented that ionizing radiation increasestherisk of breast
cancer, but it isunclear how much exposure to medical x-rayswould increase
therisk of breast cancer developmentin A-T carriers. Nevertheless, asdiscussed
for A-T patients, it makessenseto limit medical x-ray exposuresto thosestuations
which are absolutely necessary. In other words, diagnostic x-rays should be
performed only when medical treatment decisions could be atered by the test
result. It isnot necessary to avoid them at all costs, but it makes senseto reduce
thenumber of x-raysif possible, especialy thosein which thebreast tissuewould
beintheradiationfield, such asachest x-ray. Aswith A-T patients, thereisno
obvious benefit to be gained from mega-doses of vitamins, but well-balanced,
low-fat diets and one-a-day vitamins are reasonable. And whatever you do,
DON’'T SMOKE!

Recommendationsfor Identifying A-T Carriers

The question frequently arisesasto whether family members, such as
aunts, uncles, cousinsand siblingsshould betested to determinewhether they are
carriers. Thisisavery complex question and it would requirean extensive persond
discussionto elaborateon al of theindividual issuesthat should be considered.
Sincewedo not haveeffective prevention or intervention srategiesfor the potentia
breast cancer risk, however, itisnot clear how much benefit arisesfrom knowing
that someoneisanA-T carrier. Thisisespecially true since the breast cancer
screening recommendationsat thistimearenot redly different for A-T carriers
compared to the genera population (see screening recommendationsabove).



