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Abstract Nationalstandardsforpatientpositioningandtreatmentinstructionsforradiationtherapyofprostatecancer
arenon-existent.Tomaximisedailyreproducibilityof thepatient’sposition, immobilisationandstabilisationdevices
areoftenused.Tominimiseprostatemotion,patientsmaybegiveninstructionstoregulaterectalandbladdervolumes.
However,theuseofthesepatientpositioningdevicesandtheprovisionofpatienttreatmentinstructionsvarybetween
radiationtherapycentres.InMay2003asurveywassenttoallradiationtherapychiefsthroughoutAustraliaandNew
Zealandrequestinginformationregardingthetreatmentofprostatecancerpatients.Thiscomprehensivereviewofcur-
rentpracticesclearlydemonstratesdifferencesbetweencentresontheuseofpatientinstructionstoregulaterectaland
bladdercontents,however,stabilisationandimmobilisationmethodsprovedtobemoreconsistent.Theresultswillbe
discussedinlightofthecurrentinternationalliteratureregardingpatientpositioningandpatienttreatmentinstructions
usedduringradiationtherapyoftheprostate.Thisreviewhasidentifiedlimitedareasofconsensus,andhighlightedthe
needtodevelopcommonprotocolsandbenchmarkingofstandardsinordertoimprovetreatmentdelivery.

Introduction
The prescribed dose to treat prostate cancer using external

beamradiationtherapyislimitedbythedosetoxicitytothesur-
roundingorgans–namelytherectumandthebladder,whichare
bothmobilestructureswithinthepelvis.Fieldplacementerrors
occurduetoacombinationofpatientset-uperrorsandinternal
organmotion.Patient set-up error is easilyverifiedusingport-
filmsorelectronicportalimages(EPI).Internalorganmotionis
hardertoverifyandoccurswhentheplannedvolumeoftheblad-
derand/orrectumchangescausingthesestructurestomoveinto
theplanned treatment field,andconsequentlypush theprostate
out.Internalorganmotionthereforeimpactsnotonlyontoxicity
butalsoontumourcontrolprobability.1–5

Therehavebeenmanystudiesontherelationshipofbladder
and rectal volumes to prostate organ motion.4–16 The literature
demonstrates a large range of effects caused by these volume
changes. All of these articles agree that rectal volume and/or
diameterhasalargeinfluenceontheprostateposition,andmost
agreedthat there isa timetrendassociatedwithrectalvolumes
decreasingduringacourseofradiotherapy.7Astherectalvolume
decreases,theprostateglandhasbeenshowntobepushedmore
posteriorly,andviceversa.11,13,15Thereisfurtherdebateoverthe
influence of bladder volumes on prostate motion. Some pub-
lishedstudiesconcludedthattherewasadecreaseinbladdervol-
umeovertimeandthatthischangeinvolumeinfluencesprostate
motion,4,5,7whileothersarguedthatbladdervolumedoesnothave
asignificantinfluenceonprostateposition.3,11,16

The conflicting results in the literature4–16 over the extent to
which bladder and rectal volumes influence prostate motion is
possiblydue to a lackof standardpatient positioningpractices
and variations in the treatment instructions given to patients.

Treatment instructions given to prostate cancer patients can
include advice regarding bladder filling/emptying, rectal fill-
ing/emptyinganddiet, althoughoftenno instructionsaregiven
atall.Thislackofconsensusinpatientpositioningandtreatment
instructions in the literature results in conflicting data on the
extent to which bladder and rectal volumes influence prostate
motionthusmakingitdifficulttocomparepreviousstudiesand
applythemtostandardclinicalpractice.However, theselection
ofappropriatepatientpositioningandtreatmentinstructionsplay
animportantroleinminimisingfieldplacementerrors.

Theaimofthissurveywastogainaninsightintothecurrent
practicesusedinoncologydepartmentsthroughoutAustraliaand
NewZealandforprostatepositioningandtreatmentinstructions.
This survey will highlight the practices that are inconsistent to
eachdepartmentandindicatetheareasinwhichfurtherresearch
isneededtoworktowardsthestandardisationofpractice.

Method
In May 2003, a survey requesting information on the treat-

ment of prostate cancer patients was sent to all chief radiation
therapistsacrossAustraliaandNewZealand.InSeptember2003
areminderwassent to thosewhohadnotresponded.Thetotal
timeframeforthereturnofthesurveyswasfivemonths.

Ethicsapprovalwasnotobtainedforthissurveyasitwas
not anticipated that there would be any ethical concerns
because none of the questions related directly to patients.
Completionandreturnofthequestionnairewastakentoindi-
cateconsenttoparticipate.

Thesurveyrequestedthatthechiefradiationtherapist,ortheir
nominated representative, provide information regarding the
treatmentofprostatecancerpatientsincluding:
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■ In what position are prostate patients treated?
■ Are stabilisation/immobilisation devices utilised?
■ What technique(s) is used to treat prostate patients?
■ What is your current method of verifying patient position and 

field placement?
■ What instructions are given to patients in your department 

with regards to bladder filling, rectal emptying and diet?
■ How do you ensure that these instructions are adhered to?
■ On what research are your instructions based?
■ Has your department conducted its own trials to verify blad-

der and rectal volumes?

Results
In what position are prostate patients treated?
Fig.1:Patienttreatmentposition.
Are stabilisation/immobilisation devices utilised?
Fig.2:Stabilisationandimmobilisationdevicesutilised.
What technique is used to treat prostate patients?
Fig.3:Treatmenttechniqueused.
What is your current method for verifying patient position and 
field placement?
Fig.4:Verificationmethodandfrequencyofverification.
What instructions are given to patients in regards to rectal 
emptying?
Fig.5:Rectalemptyinginstructions.
What instructions are given to patients in regards to diet?
Fig.6:Patientdietinstructions.
What instructions are given to patients in regards to bladder 
filling?
Fig.7:Bladderfillinginstructions.
How do you ensure that patient instructions are adhered to?
Fig�:Verificationofpatientcompliance.
On what research are your instructions based?
Fig.9:Evidenceusedtojustifypatienttreatmentinstructions.

Discussion

Response rate
Nineteenofthethirty-four(56%)centrescontactedresponded

tothesurvey.Despitetheresponseratebeinglowerthanexpect-
ed,itisstillconsideredtobeagoodrateofreturnforself-admin-
isteredsurveys17and the resultscollatedstillprovidean insight
intocurrentpracticesthroughouttheregion.

Thesurveyquestionscanbebrokendownintotwocategories:
those relating topatient positioning and those relating to treat-
mentinstructions.

1 Patient positioning

a. In what position are prostate patients treated?
The results indicate that there is a consensus throughout the

majorityofcentres that thepreferredpatient treatmentposition
issupine.Fourteencentres(74%)treattheirpatientssupine,four
(21%)treatthemprone,andone(5%)centreutilisesbothsupine
andpronepositions,citingradiationoncologistpreferenceasthe
reasonfortwopositions.

Treating patients in the prone position has been shown to
decrease the volume of rectum within the treatment field, and
subsequentlyreducesthedosetotherectum.1�–20However,inthe
absence of immobilisation devices, the reproducibility of the
prone position is less accurate possibly due to patient discom-
fort.19 Recent literature suggests that patients prefer the supine
position.Bayleyet al.21conductedarandomisedcontrolledtrial
toevaluatetheoptimaltreatmentposition(supinevs.prone)for

patients receiving radical radiation therapy for prostate cancer.
Theauthorsconcludedthatthesupinepositionwassignificantly
more comfortable for patients and, importantly, that the treat-
mentset-upwassignificantlyeasierforradiationtherapists.The
consensus guidelines developed by the Faculty of Radiation
OncologyGenitourinaryGroup (FROGG)as reportedbyScala
et al.22 also recommend patients are treated in the supine posi-
tion as it increases reproducibility. The FROGG recommenda-
tionsweredevelopedincollaborationwithradiationoncologists,
radiation therapists and medical physicists from Australia and
New Zealand, during FROGG (Faculty of Radiation Oncology
Genito-urinaryGroup)3DCRTworkshopinMay2002.

Bayley et al.21 suggest that prostate motion in the anterior-
posteriordirectionissignificantlylessinthesupinepositionand
requiresfewerpre-treatmentcorrectionsthantheproneposition.
Consequentlythesupinepositiongenerallyachievesadecreased
dosetocriticalstructures.

b. Are stabilisation/ immobilisation devices utilised?
All but one (1/19) centre that responded to this survey use

at least one stabilisation or immobilisation device for prostate
treatment. Of the 14 centres that treat their patients supine, all
(14/14)utiliseeitherankleorkneesupportsandeight(�/14)use
acombinationof thesestabilisationdevices (forexample:knee
supportsandanklesupports.)

Effective immobilisation devices reduce inherent set up
variability.1�,23–2� Catton et al.2� demonstrated that leg cushions
significantlyreducedfieldplacementerrorscomparedtoanon-
immobilised set up, however, the proportion of errors greater
than5mmwasreportedasupto1�%.Alphacradleshavebeen
demonstratedtodecreasetheproportionoferrorsgreaterthan10
mmandreduceoverallfieldplacementerrorsto1mmcompared
toimmobilisationusingalegcushion(3.2–3.4mm).1�,24–25Further
improvements are seen in the anterior-posterior and superior-
inferiordirectionsusinganaquaplastimmoblisationdevice,how-
everlargererrorsinthelateraldirectionwereobservedinmore
obesepatients.29

Fig. 1 Patient treatment position

Graph 1: Patient treatment position
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Graph 2: Stabilisation and Immobilisation devices utilised.
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Margins added around the clinical target volume (CTV)
compensate for the effect of organ and patient movement
andinaccuraciesinpatientsetup.30Effectiveimmobilisation
allows themargins tobe reduced, thus reducingvolumesof
normaltissueswithinthetreatmentfield,consequentlyreduc-
ing normal tissue complication probabilities (NTCP)1� and
increasing tumour control probabilities (TCP).31 Although
theuseofkneeand/oranklesupportsdecreasepatientsetup
errorscomparedtousingnoimmobilisation,radiationtherapy
departments intending to undertake dose escalation studies
mayneedtoconsiderutilisingimprovedpatientimmobilisa-
tion devices that reduce set-up error and allow the margins
aroundtheCTVtobereducedevenfurther.

c. What technique is used to treat prostate patients?
Thereisalargevariationinthetechniqueusedtotreatprostate

cancerpatients,rangingfrom3to7fieldsandincludesonecentre
whichusesarcs.Although13(13/19)centresreportusingafour-
fieldtechnique,manyofthesecentresdidnothaveonestandard
technique for all patients. Nine (9/19) centres reported using a
combinationoftechniques.

The reasons given for the need to use multiple techniques
included radiation oncologist preference and changes between
phasestoreducecriticalorgandose.

Several articles have been published on the advantages and
disadvantages of different field arrangements for the treatment
ofprostatecancer.Khooet al.32evaluatedtheuseof twothree-
field techniques (0º, 90º, 270º and0º, 120º, 240º) compared to
a four-field box technique (0º, 90º, 1�0º, 270º) and found that
thethree-field(0º,90º,270º) techniqueincreasedrectalsparing
and reduced rectal NTCPs when escalating the dose delivered.
Intensitymodulatedradiation therapy(IMRT)delivers the least
dose to the rectum and improves dose conformity when com-
pared to two-dimensional and three-dimensional (four-, seven-
andten-field)conformalplans.33–34Three-dimensionalconformal

plans have been shown to improve disease free survival and
decrease treatment morbidity compared to standard radiation
therapy.35Whencomparingfour-,seven-andten-fieldconformal
plans,Donget al.33foundthattheten-fieldtechniquewassupe-
rior,althoughtheseven-fieldtechniquealsoproducedacceptable
dosestothecriticalstructuresandtargetvolume.However,more
complexfieldarrangementshaveonlybeenintroducedintoclini-
calpracticerelativelyrecentlyandthereforeitistooearlytolook
atimprovementsinsurvivalrates.

d. What is your current method for verifying patient position 
and field placement?
All19(19/19)centresthatrespondedtothesurveyindicated

that they used either electronic portal imaging or port films to
verify patient position and field placement, however, the fre-
quencywithwhichthisverificationwasperformedvaried.

Themajorityofcentresperformweeklyorthogonalverification,
although verification for the first five fractions, with or without
weekly repeats, appears to be becoming more widely practiced.
Thischangeinpracticemaybeduetotheguidelinesdevelopedby
FROGG.Theseguidelinesstate:‘Asaminimumitisrecommended
thatanisocentrecheckusingAPandlateralfilmsbeacquiredatleast
weeklyduringtreatment,andideallydailyduringthefirstweekof
treatment. If available, daily localisation with fiducial markers or
ultrasound/CTimagingispreferred.22

ThisFROGGrecommendationisbasedonthepublishedliterature
thathasrecentlyfocussedonthedevelopmentoftreatmentverifica-
tionprotocolsthatareabletoaccuratelycorrectforsystematicerrors
withminimalimagingworkload.Althoughfieldplacementerrorisa
resultofrandomandsystematicerrorscombined,itiswidelyaccept-
edthatsystematicerrorshavethelargestinfluenceonaccuracy.36–37
‘Systematicerrorneedstobeidentifiedandcorrectedforassoonas
possibleduringthefirstfewfractions.36(p226).Thefirstfiveimages
werefoundtobeagoodestimateoftheaveragesystematicerrorover
theentirecourseandcouldbeusedtocorrectsubsequentfractions
withouttheneedfordailyimaging,thusreducingworkload.36–37

2 Patient treatment instructions

a. What instructions are given to patients in regards to rectal 
emptying?
Only four (4/19) centres give their patients specific instruc-

tions regarding rectal emptying. Two centres (11%) specified
patients drink a fibre supplement, one (5%) asked patients to
usesuppositoriesandtheremainingone(5%)askedpatientsto
empty their rectumbutprovidednomethodbywhich thiswas
achieved.

Theoretically, fibre supplements (such as Fybogel or
Metamucil) or suppositories (Microlax) used during treat-

Graph 3: Treatment technique used.

Treatment Technique

5

13

4

2 2
1

2

9

0

2

4

6

8

10

12

14

3 4 5 6 >7 Arc

IM
RT

>1
 te

ch
niq

ue

Treatment Technique /
Number of Fields

N
u

m
b

er
 o

f 
R

es
p

o
n

se
s

Fig. 3 Treatment technique used

Fig. 4 Verification method and frequency of verification

Graph 4: Verification method and frequency of verification.
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Graph 5: Rectal emptying instructions
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mentassist inmaintainingaconsistent rectalvolume,although
research specific to their use in radiation therapy is sparse.
Humanstudieshaveshownthatdietaryfibreaffectsstoolcom-
positionandconsistency,however,mostofthepublishedstudies
found on the use of dietary fibre to regulate stool consistency
relate to the treatmentand/orpreventionof faecal incontinence
inelderlypatients.3�

Despite the lackof research specific to theuseof fibredur-
ing radiation therapy, the consensus guidelines developed by
FROGG22recommendthatinordertomaintainaconstantrectal
volume patients should be instructed to take a fibre bulking
agent oneweekprior to their planning session, and ceaseonly
ifbowelfrequencydevelops(ie.continuethroughouttreatment).
ThereforeIwouldexpectthat,sincethissurveywascompleted,
many centres may have already, or may be in the process of,
reviewingtheirinstructionsregardingrectalemptying.

b. What instructions are given to patients in regards to diet?
Oftheeight(�/19)centresthatgivetheirpatientsdietaryinstruc-

tions,threeaskthemtofollowalowfibrediet,threetofollowalow
residuediet,oneabalanceddietandoneahighfibrediet.

Despite the literature acknowledging the effect of rectal
volume on prostate position4–16 (large rectal volumes push the
prostateanteriorly),thereisalackofresearchspecificallyaimed
atlookingathowdietaffectsthedailyrectalvolumesofpatients
having radiation therapy.However, it isgenerallyaccepted that
goodnutritionwillassist in thebody’sability to repairhealthy
cellsdamagedbyirradiation,thusreducingsideeffects.Kapkac
et al.39havesuccessfullyshownthisinrats,wherefibreenriched
diets effectively protected intestinal structure against radiation
induceddamagebyimprovingmucosalintegrity.

Liu et al.40 completed a retrospective study of side effects
reported by patients undergoing pelvic radiation therapy who
had been given dietary instructions. Patients were encouraged
toeatalow-residuedietandavoidspicyfoodsandalcohol.All
ofthepatientswhoreportedthattheydidnotfollowthedietary
instructionatsomestagethroughouttheirtreatmentexperienced
sideeffects.However‘aftertheystartedorwentbacktotherec-
ommended diet, all problems subsided to various extents’ (Liu
et al.40 p. 67). Improved dietary intake has also been shown to
increasepatient’sselfreportedqualityoflife.41However,FROGG
didnotincludedietaryinstructionsinitsguidelines.

Despite the lack of knowledge of the exact mechanisms by
which fibre improves stool composition and consistency, and
specificallyalackofresearchontheuseofdiettomaintainregu-
lar rectal volumes, the interpretation of the available literature
suggeststhatrectalcontents,andhencevolumes,areinfluenced
bytheamountoffibreconsumedinthediet.Sinceprostateorgan
Graph 6: Patient diet instructions.
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Fig. 6 Patient diet instructions

motioniswidelyrecognisedasan important issuewhendesigning
radiationtreatmentmargins,itisimportantthatappropriatesteps
aretakentoensurethevolumesareconstant.Yetonlyhalfofthe
radiationtherapycentresthroughoutAustraliaandNewZealand
attempttoreducethisvariationbysupplyingpatientswithinfor-
mationregardingdietorfibresupplements.

c. What instructions are given to patients in regards to blad-
der filling?
Fifteenofthe19(15/19)centresthatrespondedtothesurvey

give their patients bladder instructions. However, there is no
consensusonhowmuchwaterpatients shouldconsume.Seven
(7/19)centresaskedpatientstopreparefortreatmentbyhaving
a full bladder (3–4 glasses of water), six (6/19) asked them to
drink1–2glassesofwater(halffull)andtwo(2/19)askedthem
tohaveanemptybladder.Thislackofconsensusreflectsthelack
ofpublishedliteraturethatcanreliablyconcludewhethertreating
thesepatientswithanemptybladderismorereliablethantreat-
ingpatientswitha fullbladder, andviceversa.4–16TheFROGG
guidelines22recommendpatientsemptytheirbladderonehourprior
tosimulationortreatmentandimmediatelyconsumetwoglassesof
water.

Itisalsoimportanttoconsiderthatbladdervolumesmayalso
vary depending on the weather (heat vs. cold), treatment reac-
tions(de-hydrationduetoonsetofdiarrhoea),urinaryfrequency
caused by radiation cystitis, timing of each treatment appoint-
ment (amvs.pm,and thereforehowmuch fluidhasbeencon-
sumedduringtheday)andhowaccuratelythepatientmeasures
the amount of fluid drunk each day (consistent cup size being
usedtomeasurewaterintake).

d. How do you ensure that patient instructions are adhered 
to?
Seventeen of the 19 (�9%) centres provide their patients

withatleastonetreatmentinstruction.Fifteen(15/19)oftheseGraph 7: Bladder filling instructions
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Fig. 8 Verification of patient compliance

Graph 8: Verification of patient compliance.
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Onesignificantreasonforthislackofconsensusmaybethat,
despitenumerousstudiesintheliterature,4-16therehavebeenno
commonprotocolsonwhichtheywerebased,makingthecom-
parisonofresultsalmostimpossible.Thislackofconsistencyis
compoundedbyalackofresearchspecificallyaimedatlooking
at theeffect fibresupplementsanddiethaveon rectalvolumes
and by the difficulty in ensuring patients comply with these
instructions.

It is in each radiation therapy centre’s interest to identify
areas of consensus in practice to allow us to develop common
protocols and benchmarking of standards. However, a lack of
sufficient evidence in the literature on the impact of patient
positioning and treatment instructions on patient survival and
radiation induced complication rates has resulted in individual
departmentscontinuingtoinvestigate theirownpracticesrather
thanadoptingastandardapproach.Radiationtherapydepartments
shouldbeencouragedtoimplementrandomisedcontrolledtrialsto
evaluatetheefficacyoftheirtreatmentinstructionsandatthesame
time increase the body of evidence needed to develop standard
protocols.
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centres responded thatverificationofpatientcompliancewith
thetreatmentinstructionswastheresponsibilityofthetreatment
staff, with variations on the frequency of these checks. Two
(2/19)centresrespondedthatnofollowupwiththepatientwas
performedaftertheinitialinstructionsweregiven.

Although treatment accuracy is compromised when patients
do not comply with the treatment instructions they have been
given,therearecurrentlynoquantitativemethodsusedtoverify
onadailybasis thateachpatienthasconformedto the instruc-
tions,orofassessingwhataffectanychangesinthesevolumes
haveontheplanneddose.Intheabsenceofquantitativemethods,
treatingradiationtherapistsmustbediligentinverifyingpatients’
compliancetotreatmentinstructions.

e. On what research are your instructions based?
Rememberingthat17ofthe19centresprovidetheirpatients

with at least one treatment instruction, when asked ‘On what
research were these instructions based?’ six (6/17) of the
responding centres said they did not know, four (4/17) stated
results from the literature, four (4/17) stated experience and
three (3/17) responded they followed the guidelines developed
byFROGG.22

f) ‘Is your department currently, or have they previously, con-
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they published?
Maybe as a reflection of the lack of conclusive research in
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researchedtheeffectofbladdervolumeonboweldisplacement,
one(1/19)onfieldplacementaccuracy,reproducibilityandvol-
umeanalysis,one(1/19)onrectalvolumevariationsandoneon
organ motion and immobilisation. However, at the time of the
surveynoneofthesetrialswerepublished.

Conclusion
Thissurveyreviewedthecurrentpracticesof19radiationther-

apycentresacrossAustraliaandNewZealand,andshowedthat
stabilisation and immobilisation methods, along with a prefer-
encefortreatingpatientssupine,provedtobethemostconsistent
aspectsoftreatingprostatecancerpatients.However,thisreview
clearlydemonstratesthatthereisnoconsensusbetweencentres
on theuseofpatient instructions to regulate rectalandbladder
volumesdespitetheliteraturehighlightingtheeffect thesevari-
ablescanhaveon treatment accuracy.The results also indicate
thateachcentre,orevenindividualprescribingradiationoncolo-
gists,hasdevelopeditsownpreferencesinregardtopatientposi-
tionandtreatmentinstructionsbasedonexperience,possiblydue
tothelackofconsensusinthepublishedliteratureontheinflu-
enceofbladderandrectalvolumesonprostatemotion.
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