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HonAlex SomlyayMP
Chairman
StandingCommitteeon HealthandAgeing
Houseof Representatives
ParliamentHouse
CANBERRAACT 2600
E-mail: haa.reps@aph.gov.au

DearMr Somlyay

Re: CommonwealthParliamentary Enquiry into Health Funding.

The AustralianProton Project Working Party is grateful to the Chairmanof the Joint Standing
Committee on Health & Ageing for the opportunity to present a Submissioncalling for the
developmentof Australia’sfirst ProtonTherapyFacility.

This submissionwill focuson item“c” of theTermsofReference.”
..... consideringhow andwhetheraccountabilityto the Australiancommunity for the quality and
deliveryofpublichospitalsandmedical servicescan be improved.”

For the foreseeablefuture,surgeryandradiotherapywill continueto playa majorrole in the control of
primarycancersin Australia, thereforeit is necessaryto improvethe establishedmethods- surgery
andradiotherapy.

This submissionwill centreon improving radiotherapy.Proton Therapyis the next technological
advancein radiotherapy.

The attacheddocumentwill presentthe StandingCommitteewith aproposalto developat leastone
Proton TherapyFacility in Australia, in acapitalcity, adjacentto a major teachinghospital,drawing
patientsfrom Australiaandits nearneighboursin SouthEastAsia.

Despite the significant capital investmentrequired,protontherapyis being developedor is already
established,in 41 centresin the USA, Europe,Asia andAfrica. Evidencecollectedover thepast30
yearsandemerging,supportsthe assertionthat protonsprovidesuperiorclinical outcomes,safely and
with fewersideeffectsfromradiation.

Wehopethat our submissionwill betheplatformfromwhichthisprojectwill proceedandacceptwith
pleasure,the invitation extendedby the Chairman, Hon Alex Somiyay, MP to presentto the
Committeeat adateandtime convenientto theCommittee.

Yourstruly,

SusanneBleasel
ProtonTechnologyandBusinessDevelopment
AustralianProtonProjectWorking Party
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SubmissionSummary

In Australia,canceris estimatedto affect 1:3 menand 1:4 womenbeforetheageof 75. The
total cost of cancerincluding the indirect costs, bring the total cost to the communityto
approximately$5bperyear.

Despitetheadvancesin drugtreatmentand surgicalprocedures,radiotherapyis still a major
component of cancer therapy with 52% of all Australian cancer patients requiring
radiotherapyat sometime during their illness. Radiotherapyinvolves targetingcancerwith
X-rayradiationand,in doing so, indirectlydamagessurroundinghealthytissue.

Conversely,protontherapywhich involvesfocusingprotonradiationat the cancer,hastwo to
three times less radiationbeing absorbedby the surroundingtissue,and thereforecauses
significantlyless damageto healthytissue. As a result,protontherapyprovidesbetterclinical
outcomesfor most cancerswhereradiationtherapyis the recommendedtreatment. It also
produceshighly favourableresultsfor certaintumoursthat arenot effectively controlledby
conventionalradiotherapy;andis especiallyimportantin thetreatmentofpaediatrictumours.

Protontherapyis moreeffectivein destroyingcancerandis lesslikely to damagesurrounding
tissuebecauseof theuniqueability ofprotonradiationto releasethemajority of its energyat
thesiteofthecancer.

Although more expensivethan conventionalX-ray therapy, the proposedaveragecost of
$25,000 percourseof treatment,is still competitivewith othermodesof treatmentsuchas
drugor surgicaltherapies.

Proton therapycentresare establishedor being developed,in 41 centresin 15 countries
around the world and is recognisedby experts in the field as superior to conventional
radiotherapy.

Full Submissionon following pages

Proton Therapy referencesites
National AssociationforProtonTherapy.http://www.proton-thera~v.or~
LomaLindaUniversityProtonCenter,Southern,CA. http://www.llu.edu/proton
RineckerProtonTherapyCentre,Munich Germany.http://www.rptc.de/english
University ofTexas,MD AndersonCancerCentrePTC, HoustonTexas:http://www.stvlesco.comlindex.asp

,

www.mdanderson.org/carecenters/radiationonco/ntc
MidWestProtonRadiotherapyInstitute,Bloomington,Indiana,USA http://www.mpn.org
ParticleTherapyCo-OperativeGroup,PSI Switzerland,http://ptcog.web.psi.ch
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SUBMISSION
Background
Since 1998planninghasbeenunderwayto build Australia’sfirst protontherapyfacility. Radiation
oncologists,medicaloncologists,physicists,financiers,project developersand technologyproviders
haveall contributedto what is now a considerablebodyofknowledge.

Total costoftheprojectis between$110and$150M. The costofa coursetreatmentis estimatedto be
$25,000perpatient. If theproject is to benefitall Australians,funding theprojectwill dependupon
treatmentreimbursementbyMedicare.

Two feasibility studieshavebeenundertaken. The first, by the AustralianNationalProtonTherapy
Project SteeringCommitteein June 2001, found that Australia could support at least oneproton
therapyfacility at amajorteachinghospitalon the eastcoastof Australia. The otherwasundertaken
by theNSW StateGovernmentin 2003,andthefindings ofthis werenot madepublic.

Developmentof the project slowed after May 2004 due to lack of funding. In August 2005, a
revitalization of interestwas brought aboutby FederalGovernmentrequestfor information. At a
presentationin Canberrain September,2005,an invitation was extendedto submitaproposalfor an
AustralianProtonTherapyFacility to theJoint StandingCommitteefor Health& Ageing.

TheFacility would primarilybe for the treatmentof cancerand othermedicalconditions,but would
also be the first protonacceleratorfor physicsandengineeringresearchin Australia. The fields of
scientific researchthat will benefit from such a facility will form a separatesubmissionto the
Committee.

Cancer and Treatment
In Australia,canceris estimatedto affect 1:3 menand1:4 womenbeforetheageof 75.

In 2005 therewere100,000new casesof cancerreported.It is the singlemostcommoncauseof death
in Australia. The healthcost for new cancersis estimatedto be $1 .7b per annum,however,thetotal
costof cancerincluding the indirect costs,bring the total costto the communityto approximately$5b
peryear.

Cancerdiagnosisrates are also rising as a result of early improved diagnosis.Screeningplays an
important role in earlydetectionasdo thecontinually improving diagnostictools suchas CT, MRI,
andPET/CTthat areusedto proVide enhancedtumourdefinitionthrough3-D imaging.

This trendtoward earlydetectionwill increasethe role of, and demandfor, treatmentsthat provide
effectivelocal control ofcancer.

Cure from cancercan be achievedfor about 45% of all cancerpatientsusing currently available
therapeuticstrategies: surgery,radiationtherapyand chemotherapy. For about2/3 of patients, the
diseaseis localisedwhenthe canceris diagnosed. For thesepatientsthe chanceof cureusinga local
therapy,surgeryor radiationtherapyor acombinationof both,arereasonablygood.

However,despitethe bestcurrentadvancesin earlydetection,10,000patientsper annumin Australia
suffer from failure to control the localisedtumour— that is, the tumouris eithernot discoveredbefore
it hasspread,or if it hasbeendiscovered,themeansby which it is treated,isnot effective. This is an
areafor improvement.

In many cases,surgicalexcisionof the diseaseis the preferredtherapeuticchoice. The earlier the
diagnosisandthe smallerthetumour,the betterthe chancefor a goodtherapeuticoutcome.Surgeryis
themostsuccessfultherapycontributing22%to the overallcurerate.
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Radiationtherapyis usedfor treatmentwhenthe tumouris still localisedto onearea,but difficult to
exciseor whensurgerywouldproducesignificant sideeffects. Radiotherapycontributes12% to the
cure rate aloneand6% whencombinedwith surgery. 52% of all Australiancancerpatientsareestimatedto requireradiotherapyat sometimeduringtheir illness.

When the diseasehasspreadto otherpartsof the body(calledmetastasis),chemotherapyis usedwith
the intentionof eliminatingthe diffusedcancercells. Chemotherapyaccountfor 5% of the total cure
rate. Chemotherapymay also be usedto increasethe effectivenessof surgeryor radiotherapyin
localisedtumours.

Much cancerresearchtodayis undertakenby pharmaceuticalcompanieson newdevelopmentsbased
on biological science; the mostpromisingof which is genetictechnology. However, like all other
systemictherapy,thesemethodswill facethe problemof unwantedside effectsof drugswhich are
inevitablyspreadthroughthe body.

It is the opinionof expertsthat for the foreseeablefuture, surgeryandradiationtherapywill continue
to playa major role in the control of primarysolid tumours. Therefore,it is necessaryto improve the
establishedlocal methods,surgery and radiotherapy.

What is Radiotherapy?
Radiotherapyis a treatmentusing ionisingradiationto kill orpreventthereproductionof cancercells.
The aim of radiotherapyis to eradicateall cancerouscells in the tumour, whilst damagingas little
healthytissueaspossible. Radiotherapycan eitherbe deliveredby amachinethat directs radiation
into thebody,or by meansof brachytherapywhereradiationis delivered,byvariousmeans,directlyto
thecancerinsidethebody.

Since 1922 when X-ray 2 radiationfor patient therapymoved into the clinical routine, numerous
developmentsin radiotherapyhave been accomplished.These improvementshave included the
developmentof the linear acceleratorfor higher energyradiation, patient table designsto enable
radiationfrom avariety ofanglesanddirections,the implementationofleadshuttersandotherbeam
shapingdevicesto precisionshapethe radiationbeams,and the use of CT, PET, MR and other
imaging modalities to create3-D tumour models for more precision treatmenttargeting. Lastly,
intensity modulated radiotherapy(PART) where computerscontrol the radiation field size and
intensitysothat dosecanbe accuratelyshapedto matchthetumour;whilst reducingunwanteddoseto
healthytissue.

Theseimprovementshaveall beenundertakenfor X-ray radiotherapyand it is difficult to envisage
anyfurthersignificantprogressin thistechnology.

Sciencehas always known, however, that becauseof the physicalpropertiesof a proton, proton
therapywouldprovidesuperiorquality radiotherapy.Progressionto protonswasdelayedbecausethe
acceleratorsneededto acceleratesuchaheavyparticleweretoo largeforthehospitalsetting.

In 1990 the first hospital-basedacceleratorfor proton therapywas installed in the Loma Linda
University ProtonTherapyCenterin California USA. World-wide therearenow 41 facilities either
operatingor in theplanningstage.

What is Proton Therapy and Why?
Protontherapyis themostpreciseandadvancedform of radiationtreatmenttoday.

“will we needprotontherapyin thefuture?” EurophysicsNews(2000)Vol. 31 No.6. E. Pedroni,PaulScherrerInstitute,
Division of RadiationMedicine,CH-5232Villigen PSI,Switzerland.
2 X-rayscanbeproducedin parcelsofenergycalledphotons.
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Protonsform partofthenucleusofan atom.Protonsarestable,positively chargedsubatomicparticles
with amass1830 timesthat of an electron. Thisenablesthe doseof protonradiationto be controlled
to an exactshapeanddepthwithin the body. The penetrationthroughtissueof aprotonis afunction
of the energyandthetissuedensitythroughwhichit passes.As the protonpassesthroughtissue,it is
sloweddown andthe slower it movesthe more energyit depositsuntil thereis no moreenergyandit
finally comesto a stop.

In comparisonto X-ray therapy,protonsdeliver highdosesof radiationvery accuratelyto a tumour
(utilizing the propertiesof theBraggpeak),with amuchlower doseto surroundingnormaltissue. The
totaldoseof radiationto normal tissueduringprotontreatmentis two to three times lessthanwith X-
rays — this leadsto more effective treatmentand fewer side effects. Proton therapyis especially
importantin childhoodcancersandtumourscloseto vital organs.

Protonsprovidebetterclinical outcomesformostcancerswhereradiationtherapyis therecommended
treatment; they also producehighly favourableresultsfor certaintumours that are not effectively
controlledby conventionalradiotherapy;andare especiallyimportant in the treatmentof paediatric
tumours. Protons are also usedto treat other non-cancerousconditions such as arterio-venous
malformations,acousticneuromaandagerelatedmaculardegeneration.

The Introduction ofProton Therapy in Australia
ProtonTherapyis an establishedcancertreatmentwhich hasbeenusedthroughouttheworld to treat3
morethan42,000patientswith variousprimarycancers.

Although moreexpensivethanconventionalX-ray therapy,the proposedaveragecostof $25,000per
courseoftreatment,is still competitivewithothermodesof treatment.

Referhttp://www.proton-therapy.orgl
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ProtonTherapyis usuallydeliveredin daily dosesanda full coursecantake from onedayto seven
weeksdependingon the tumoursite.

In Australia,an exhaustiveliteraturesearchon protontherapytreatmentfor variouscancersandsites
hasbeenundertaken.Theresultsof this will form thebasisof the submissionto theMedical Services
AdvisoryCommitteewhenaMedicarerebatefor protontherapyis sought.
ProtonTherapytreatmentis reimbursedin the USA, Japanand somecountriesin Europe. (Patients
from EU member•states,are also entitled to reimbursementfor proton therapy in France and
Germany)4.

ProtonTherapyis usedto treattumoursin thefollowing areas:
• Paediatric
• HeadandNeck
• Brain
• BoneandJoint
• Genito-Urinary
• DigestiveSystem
• RespiratorySystem
• Breast

Promisingresultsforprotontherapyhavebeenshownin cancersof headandneck,eye,prostate,lung,
liver andpara-nasalsinus. Furtherimprovementsin breastandbowelcancerscanbe expectedfrom
protonscanning(IMPT) which is incorporatedin theAustralianproposal.

Clinicians andscientistsagreethat for specificpaediatrictumours,thereis no bettertreatmentthan
protontherapy.

Unfortunately,thereareknownlong term side-effectswhenirradiatingwith X-rays. Thesecan occur
frequentlyandwith significantseverityandareaparticularconcernin children. Long termeffectsin
children include compromisedendocrinefunction, decreasedgrowth and a risk of secondcancers
which canbeup to cumulative1%peryear.

Statisticsfrom theAustralianInstituteofHealthandWelfarerevealthat therewereatotal of 603new
casesof cancerin childrenin 200l.~

An Australian Proton Therapy Facility
TheAustralianProtonFacility projectalreadycombinesanumberofcritical successfactors:
1. A proven well understoodmedical technologythat providessuperiorclinical outcomesto

cancerpatients.
2. Major TeachingHospitalsassourcesofpatientreferrals,clinical staffingandexpertise.
3. An anticipatedMedicarereimbursementratethat will permitprofitableoperationas well as

patientaffordability.
4. A model to potentially developadditional proton therapyfacilities in Australia and South

Asia.

Total constructionandequipmentcostsfor the facility areestimatedatbetween$110 and$150 million
with themajorcomponentsbeingtheprotontherapyequipment($50-80million), facility construction
($50-$60million) andthetreatmentplanning,diagnosticandinformationsystems($8 million).

4
Referhtto://www.rotc.de/enelish/index.htm

.
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The proposedfacility couldbe fully Governmentownedandoperated,privately fundedandoperated,
or Governmentownedandprivatelyoperated.

Situatedcloseto amajorhospital,the facility would comprisefour levels,anda footprintof between
5,000m2and8,000m2. The facility would providestate-of-the-artequipmentincluding4 treatment
roomscomprising, two with rotatinggantries(3 storieshigh), andtwo with horizontaland/orvertical
beamlines, a protonacceleratorsystemincluding spotscanningtechnology,as well as adiagnostic
equipmentandpatient support services. Therewould be an additional horizontal beamline in a
separateareaforresearch.

Estimatednewpatientsperyearfrom 500in yearone,to 2500in yearfive - eachreceivinganaverage
of 20-25 fractions(or dosesof treatment).Estimatedoperatingcostbetween$7 and 1 OM in yearone
steppingto between$1 SM and$20M in year5.

The Vision
This projecthascapturedtheheartsandimaginationofthepeoplewho havecontributedto it.

It shouldbe built in a city with stronglocal andstateleadership,aradiationoncologygroupkeento
developit, andeasilyaccessibleto Australiansandpeoplefrom SouthEastAsia.

The vision for the Australianproton facility is as the cornerstoneof a high volume, full service,
radiationtherapyfacility whereall typesofcancersandbenigndisordersaretreatedwith the optimal
sourceofradiation. Protonswill play thekey role in a significantnumberofmalignanciesaseither
soletreatmentor in combinationwith conventionaltherapy. In someclinical situationscancerswill be
managedwith protons entirely, whilst in others, treatmentwill be a combination of proton or
conventionalradiotherapywhich could be delivered entirely in the facility or in conjunctionwith
communitybasedradiationprograms.

The facility would also provideprotonsfor physicsandother scientific research,in aseparatearea,
accessibleby scientists. This will form thesubjectof a separatesubmission.TheCentrefor Medical
RadiationPhysicsat Wollongong University in NSW has post-graduatemedical physics students
trainingin protoncentresaroundtheworld in preparationfor operatinganAustralianfacility.

The facility will provide the latest in precisiondiagnostic tools including PET/CT, an essential
complimentto precisionradiotherapy.

Clinical collaborationswith othercentresaroundthe world will contributeto world-classresearchby
identifying improved ways of using protons in combination with other treatments- such as with
chemotherapyandgenetherapy.

Patientsreceiving the highestpriority in the first instancewill be paediatricpatients,patientswith
central nervoussystemor headand necktumours, eye disorders,lung cancer,prostatecancerand
breastcancer. With more than9000 Australia-widewho would benefit from proton therapy,there
will be little difficulty in filling the ultimate 3000 proton patient slots from either the Sydney,
Melbourne,Brisbaneor Gold Coastpopulationcentres,or from WesternAustraliaandAustralia’s SE
Asianneighbours.

Anyonewhosecancertreatmentincludedradiotherapy,would chooseprotontherapy.

TheCentrewould alsoprovidequalityaccommodationfor overseasandcountrypatients.
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The Australian Proton Project Working Party
196 Glenmoreroad,Paddington,NSW2021

5 April, 2006

HonAlex SomlyayMP
Chairman
StandingCommitteeon HealthandAgeing
HouseofRepresentatives
ParliamentHouse
CANBERRAACT 2600
E-mail: haa.reps@aph.gov.au

DearMr Somlyay

Re: CommonwealthParliamentary Enquiry into Health Funding.

The Australian Proton ProjectWorking Party wishes to add the following Annexureto the current
Submission(dated29.3.06)whichcalls for thedevelopmentofAustralia’s first ProtonTherapyFacility.

• . AnnexureI “Clinical Successwith Protons”

Yours truly,

SusanneBleasel
ProtonTechnologyandBusinessDevelopment
AustralianProtonProjectWorking Party
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Annexure I
Clinical Successwith Protons

Protontherapyis a treatmentthatimproveslocal cancercontrolas well as the qualityof life for the cancer
patient. Unlike its surgicalcounterpart,treatmentwith proton therapyprovidesfor the anatomicand
functionalpreservationof tissuesandorgans.

As discussedin the Submissionto Health & Ageing dated29/3/06,Proton Therapyis an established
treatmentwith data availablefrom more than 42,000patients.’ In this annexureare presentedsome
clinical outcomesfollowingprotontherapy.

A window of opportunity existsbetweenthe time a cancerbegins to form andregional and/or distant
metastasesoccur.Within this timeframelocal treatmentsmustworkeffectively; if theydo, controlling the
diseaseis tantamountto curing the patient. Thus, the importanceof loco-regionalcontrol and the
reductionof treatmentmorbidity arethe fundamentalreasonswhy proton treatmentis being developed
aroundthe world.

Becauseof thenatureof a proton, the doseof radiationabsorbedby the tumouris maximizedwhilst the
collateraldamageto surroundinghealthytissueis dramaticallyreduced.

An ideal way to illustratethe benefitsof protontherapyis to compareprotons to the bestqualityX-ray
therapyavailable today - IntensityModulated Radiotherapy(IMRT). The two comparativetreatment
plans belowdemonstratethat protonsdeliver maximumdoseto the tumourandlittle to the surrounding

tissue.

Referhttp://www.proton-therapy.org/
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SpecificResults.
Somespecificresultsthathavebeenachievedwith protontherapyaresummarisedbelow2.

• BaseofSkull tumours (Chordoma, Chondrosarcoma)3

Thereis no questionthatclinically improvedresultsareproducedby protontherapyin thebaseof
skull tumours. Forsome,thereis no other effectivetreatment.
Thesetumoursare not well treatedby conventionalX-ray therapyas they aretoo close to vital
structuressuch as the brain and spinal cord and only 30% of patientssurvive for 5 years.
However, in astudyof patientswith baseof skull chordomaandchondrosarcomareceiving3-D
proton radiotherapythe overall survival is 80% for chordomaand 100% for chondrosarcoma.
Therewasa 5-yearactuariallocal control of 75% for chondrosarcomaand60%for chordoma.

• Paediatric Oncology
ComparativeStudy by Miralbell et a14, assessesthe potential influence of improved dose
distribution with protonscomparedto the most advancedX-ray radiotherapy(IMRT) on the
incidenceof treatment-inducedsecondarycancersin paediatriconcology.Conclusion: Protons
providedat least a two-fold reductionin the incidenceof secondarycancersin comparisonto
IMRT.

• Medulloblastoma (paediatric)
Now thatmorechildren aresurvivingthis disease,researchersareinvestigatingwaysto reducethe
sideeffectsfrom standardcombinationof surgery,radiationandchemotherapy.This study, that
comparesthe latest X-ray radiation modality (IMRT) with protonsshowedthat protons offer

2 CourtesyofDr Al Smith, ProfessorandDirector,ProtonPhysics,UniversityofTexas,MD AndersonCancerCenter.

~ JNeurosurg.1999Sep;91(3):432-9.
‘~ mt.J. RadiationOncologyBiol. Phys.Vol 54,No 3, pp. 824-8292002
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substantialbenefits and protons emergedas superior in sparing nearbybrain tissueswhilst
deliveringthe mostconformaltreatmentto thetumour.~
Thebase-caseresultsshowedthatprotontherapywas associatedwith 23,600in costsavingsand
.0.68 additionalquality-adjustedlife-yearsper patient.The analysesshowedthat reductionsin IQ
loss andhonnonegrowth deficiencycontributedto the greatestpart of thecost savingsandwere
themostimportantparametersfor cost-effectiveness6.

• Isolatedbrain metastases(adult & paediatric)
Protonradiationtherapyis usedto relievesymptomsfrom isolatedbrainmetastases.A high dose
of radiationcan be deliveredin a few treatments,sufficient to reducesymptomsand improve
qualityof life.

• Melanoma ofthe Eye (or Uveal Melanoma)7

Someophthalmologiststreat ocular melanomasby removing the eye. However, for more than
1000 patientsreceivingprotontherapythe 5 yearactuariallocal control rate was 96% and eye
preservationratewas 90%.

• AcousticNeuroma8
Studycarriedout in Bostonin the period 1992—2000 showedtwo andfive yearactuarialtumour
control ratesat 95.3% and 93.6%. Conclusion: a high degreeof local control after proton with
excellentfacial andtrigeminalneuro-functionaloutcome.

• Meningioma
A studyusingcombinedX-raysandprotonsvsprotontherapyfoundimprovedlocal control in the
protonsgroup,with 80% versus17% at 5 years9

• CancerofOropharynx’0
Patientswith localizedStageII-IV oropharyngealcancerreceivedacceleratedX-ray andprotonvs
X-ray radiation. The 5-year actuarial control for local diseasewas 88%, and for neck node
disease,96%; yielding an 84% loco-regionalcontrol rate at 5 years. All results“impressively”
betterfor protonandX-ray, thanwith X-raysalone.

• Paranasal sinus’1
In a studyto comparetighteningof normal tissueconstraintsusinglatestX-ray therapy(IMRT)
and protons,concludedthat bothprovidecomparabletargetvolume conformationandsparingof
critical structureswith nominal doseconstraints.However,protonsprovidedthe only methodby
whichcritical structuresweresparedatall doselevels,whilst simultaneouslyprovidingacceptable
dosehomogeneitywith the targetvolume.

• Medically inoperableStageI Non-Small Cell Lung Cancer (NSCLC)
Clinical resultsofNSCLCpatientstreatedwith protontherapybetween1983 and2000,compared
resultsof 2 yearsurvival following conventionalX-rayradiotherapyof 15-43%to protontherapy
whichprovidedoverall anddiseasefreesurvival of 60%and59%.

• Breast’3

A 2003 Swissstudyusingcomparativetreatmentplanningto investigatepotential improvements
for loco-regionaltreatmentof complextargetbreastcancerrevealedthatcomparedto the bestX-
ray therapy(IMRT),only protons had the potential to preservetarget dosehomogeneitywhile
simultaneouslyminimizingdoseto lungs,heartandthecontra-lateralbreast.

~ March 1 2004issueoftheInternationalJournalof RadiationOncology*Biology*Physics
6 JonasLundkvist, StockholmHealthEconomics,~ 33 III 2 1 Stockholm Sweden

~ Ophthalmology.1992 May;99(5):760-6.
~ NeurosurgeryVol 5 3(3) Sept2003
~ Hug etal 2000
IS Int J RadiatOncolBiol Phys.2005 Jun 1;62(2):494-500.

RadiotherC)ncol.2003 Jan;66(1):l1-8.

‘~ Int. J. RadiationOncologyBionl.Phys.mVol 55,No 3, pp. 785-792,2003
AustralianProtonTherapyProjectworkingParty

Mrs SueBleasel,Business&Tecl,noloey—Tel:0293316667 Mob: 0423 346516:
e-mail:sbleasel@bigpond.net.au

Dr Michael Jackson,ProtonTherany- RadiationOncologyDepartment,Royal PrinceAlfred Hospital.
Tel: 02 9515 8057:e-mail: miackson~email.cs.nsw.eov.au

ProfessorAnatoly Rozenfeld,MedicalPhysics- Director,Centrefor RadiationPhysics,
Universityof wollongong.Tel: 0402058 181.: E-mail: anatoly~uow.edu.au.



• Liver
Japaneseanalysisshowsthe 7 yearlocal control andsurvival ratesof patientstreatedby proton
techniqueswere 94% and26.7%respectivelyas comparedto a 4-yearsurvival of 20% following
hepaticarteryfluorodeoxyuridineandhigh dose3-D X-rays’4.

• Prostate
Morethan 2,500patientshavebeentreatedsuccessfullywith protontherapyforprostatecancerat
LomaLindaUniversityHospitalProtonCentre.
In a studyof patients with earlyprostatecancer , the overall 5-year clinical andbiochemical
disease-freesurvival rateswere 97% and 88%, respectively.Theseresultswere comparableto
surgery,however,radicalprostatectomyis usuallyassociatedwith significant sideeffectssuchas
declinein sexualandurinaryfunction.’6

The following table illustratesthe remarkablereductionin side effects whenprostatecanceris
treatedby Protons- relativeto thetraditionalconventionalX-rayradiotherapyandprostatectomy.

Long-Term complicationsassociatedwith the treatment of prostatecancer’7

ChronicToxicity Protons Conventional
X-ray

Prostatectomy

Impotence 30% 60% 60%
IncontinenceRequiringapad <1% 1.5% 32%
BladderNeckContracture 0% 3% 8%
ChronicCystitis 0.4% 5% N/A
Grade3 Genito-Urinarytoxicity

• Severefrequencyq 1 hr
• Dysuria

0.3 2% 36%

Grade3 Gastro-intestinaltoxicity
• rectalbleedingrequiring

transfusion
• severepain(>70Gy)

0% 7% N/A

Rectal Stricture 0% 0.5% N/A

14 InternMed 1995:34(4):302-304
~htto:Ilwww .llu.edu/oroton

.

IS Urology. 1999May;53(5):978-84.,Int J RadiatOncol l3iol Phys.2004Jun 1 ;59(2):348-52
16 InternationalJ.RadiationOncologyBiol Phys.,vol 56,No 1, pp.7-13.2003

17 www.oncolink.org/treatment
AustralianProtonTherapyProjectworkingParty

Mrs SueBleasel,Business& Technoloev— Tel: 029331 6667Mob: 0423 346 516:
e-mail:sbleasel@bigpond.net.au

Dr MichaelJackson,ProtonTherany- RadiationOncologyDepartment,RoyalPrinceAlfred Hospital.
Tel: 02 9515 8057:e-mail: ~iacksontwemail.cs.nsw.gov.au

ProfessorAnatolyRozenfeld,Medical Physics- Director,Centrefor RadiationPhysics,
Universityof Wollongong.Tel: 0402058 181.: E-mail: anatoly~uow.edu.au.


