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Conventionalmethodsof treating superÞcialheadand neck tumors,such as the
wedgepair techniqueor theuseof multiple electronÞeldsof varyingenergies,can
result in excellenttumor control.However, in somecases,thesetechniquesirradi-
atehealthytissueunnecessarilyand/orcreatehot andcold spotsin junctionregions,
particularlyin patientswith complexsurfacecontourmodiÞcationor varyingplan-
ning target volume!PTV" thickness.The objectiveof this work is to demonstrate
how boluselectronconformaltherapycanbe usedfor thesepatients.Two patients
treatedusing this techniqueare presented.The Þrst patient was diagnosedwith
malignantÞbroushistiocytomainvolving theright earconchaandwastreatedwith
12-MeV electrons.Thesecondpatientwasdiagnosedwith aciniccell carcinomaof
the left parotid gland and was treatedwith 20-MeV electronsafter having under-
gone a completeparotidectomy. Each patientÕs bolus was designedusing bolus
design tools implementedin an in-housetreatment-planningsystem!TPS". The
boluswas fabricatedusinga computer-controlledmilling machine.As part of the
quality assuranceprocessto ensureproperfabricationandplacementof the bolus,
thepatientsunderwenta secondcomputedtomography!CT" scanwith thebolusin
place.Using that data,the Þnaldosedistributionwascomputedusing the Philips
Pinnacle3 TPS!Philips Medical Systems,Andover, MA". Resultsshowedthat the
90% isodosesurfaceconformedwell to the PTV and that the dose to critical
structuressuch as cord, brain, and lung was well below tolerancelimits. Both
patientsshowedno evidenceof diseasesix monthspost-radiotherapy. In conclu-
sion,electronbolusconformaltherapyis a viableoptionfor treatingheadandneck
tumors,particularly patientshaving a variablethicknessPTV or surfaceanatomy
with surgical defects. © 2003AmericanCollegeof Medical Physics.
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I. INTRODUCTION

Whenradiationtherapyis prescribedfor patientswith headandneckcancer, it is conventionally
deliveredvia low-energy photonbeams,electronbeams,or a combinationof the two. Electron
beamsare commonly usedin the treatmentof lip cancer, cervical lymph nodes,and laterally
locatedtumors,suchastumorsin theparotidglandandbuccalmucosa.1 In thepast,electronshave
receivedmuchlessattentionthanx raysprimarily dueto a lack of accuracyin planningelectron
treatments,and the large penumbrathat developsat the edge of the Þeld. Further, matching
electronÞeldsof differing energy can be problematicdue to not having matchedpenumbras,
leadingto doseinhomogeneity!hot andcold spots" in theabutmentregions.However, theadvan-
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tageof electronbeamsin radiationtherapyis that their Þniterangein tissuedeliversthe desired
doseto the target volumewhile sparingdistal organsat risk. This propertyalone,giveselectron
beamsthe distinct advantagein treatingtumorslocatedat limited depth.

Wedge-pairarrangementsusing photon beamssparethe oppositeside of the oral cavity in
unilateralizedlesions,suchasthoseof the buccalmucosaor parotidgland.However, the volume
of tissueirradiatedto full doseis excessive,increasingtheprobability for futurecomplications.In
addition,for postoperativeirradiationof a radicallydissectedneck,anterior, andposteriorphoton
beamscannotbeusedbecausetheir usewould leadto over-irradiationof themucousmembranes
of the mouth and throat. With electronbeams,unilateral irradiation of the buccal mucosa,or
parotid gland,or radical neck dissectioncan be achievedwith minimal doseto deepstructures.
Also, after surgical procedureswherethereis a high risk of recurrence,electronbeamsare the
mostappropriatemodality becausetreatmentis difÞcult to achieveusingphotonbeams.1

It is well known that irradiation of patient surfacesthat havesurgical defectswith electron
beamswill leadto signiÞcantdoseheterogeneityin underlyingtissue.2,3 This doseheterogeneity
canleadto planningtargetvolume!PTV" underdoseandunwantedsideeffectsandcomplications.
A commontechniqueto solving theproblemof doseinhomogeneitywhentreatingheadandneck
tumors with electronsis to use bolus as a missing tissuecompensator. The objective of this
techniqueis to makethepatientsurfaceanatomyasmuchlike a waterphantomaspossible,which
would result in a more homogeneousdosedistribution.3Ð6 In addition to the irregular patient
surfacecommonlyseenin headandneckpatients,the PTV thicknessis not usuallyuniform and
may sometimesvary from lessthan1 cm to greaterthan5 cm. If a singleelectronbeam!with or
without a uniform thicknessboluson thepatientÕs surface" wereusedto treatsuchpatients,critical
underlyingtissuewould beunnecessarilyirradiated.Therefore,suchcasesmight employmultiple
electronbeamsof differentenergiesusedsimultaneouslyto irradiatedifferentsectionsof a target
with variabledepth.This technique,however, is associatedwith junctionproblemsresultingfrom
abuttingadjacenttreatmentÞeldsthat could lead to hot and cold spots.1,7 Also, using a greater
numberof treatmentÞeldsresultsin a greaterconformity of the 90% dosesurfaceto the PTV, at
theexpenseof multiple entriesin the treatmentroomto setupindividual Þelds.A clinical solution
to irregularpatientsurfaceandnonuniformPTV thicknessis theuseof conformalelectronradia-
tion therapyusing variablethicknesswax bolus,which is customizedfor the individual patient.
The custom-designedelectronbolus allows shapingof the 90% dosesurfaceto the PTV while
simultaneouslyexcludingasmuchsurroundinghealthytissueaspossible.

Intensitymodulatedx-ray therapy!IMXT " is usedoften in the managementof headandneck
cancer, as its ability to conform the doseto the PTV limits the doseto critical structuresor
pre-irradiatedareas.A typical IMXT treatmentplan consistsof multiple x-ray beamsincidenton
the patient at multiple anglesand has beenproven highly useful in headand neck radiation
therapy. Clearly, electronconformal therapycannottreat mid-line tumors;however, due to the
Þnite rangeof electronsin tissue,bolus electronconformal therapycan offer someadvantages
over IMXT in pediatricpatientsor in adultswherethe PTV is within 6 cm of the surface.With
boluselectronconformaltherapyonly onebeamis used,usually reducingthe amountof unnec-
essarylow doseto healthytissuesurroundingthe tumor receives.

The use of custom-shapedelectronbolus at M. D. AndersonCancerCenter is not a new
technique.Thetechniquewasdemonstratedat our clinic by Low et al. in thetreatmentof paraspi-
nal muscles8 andby Perkinset al. in post-mastectomyirradiation.9 This manuscriptdescribesthe
treatmentplanningand delivery of a customthree-dimensional!3D" electronbolus for electron
beamradiationtherapyfor tumorslocatedin theheadandneckregionin orderto demonstratethe
usefulnessof this technique.Two patientsarepresented:onepatientwasdiagnosedwith malignant
Þbroushistiocytomainvolving theright earconchaandtheotherwith aciniccell carcinomaof the
left parotidgland.

Radiationtherapyusingcustom3D electronbolusfor headandnecktumorsis morechalleng-
ing and involved than other tumor sites.Designof electronbolus for headand neck tumors is
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uniquein that the PTV hasa morecomplexshape,the critical structuresandtheir relationshipto
the PTV are different, and the patient surfaceis more irregular. In this manuscriptwe have
describeda newcommerciallyavailablebolusfabricationprocess.For thebolusquality assurance
!QA" andÞnaltreatmentplan,for theÞrsttime a commercial3D treatmentplanningsystem!TPS"
Pinnacle3 !Philips Medical Systems,Andover, MA" wasused.

II. MATERIALS AND METHODS
Thetreatment-planninganddeliverymethodsusedfor boluselectronconformaltherapyfor our

two patientsarefully integratedandaredescribedasa seriesof speciÞcsteps.Thesestepsare:!i"
acquisitionof a 3D modelof the patientusingcomputedtomography!CT", !ii " developmentof a
treatmentplan usinga 3D treatment-planningsystemequippedwith propertools, !iii " physician
approvalof thedoseplan,!iv" fabricationof theelectronbolusandotherpatient-speciÞctreatment
hardware,!v" QA to assessthe quality of the electronbolusandplan, and!vi" patientsetupand
delivery.

A. Computed tomography data acquisition

First, eachpatientwas placedin the treatmentposition on the simulator table.The patientÕs
headand neck were then immobilized using a perforatedthermalplastic immobilization system
!Aquaplast,Wycoff, NJ" immobilization systemwhile the patientÕs body was supportedwith a
Vac-Fix vacuumbag !SouleCorporation,Tampa,FL". After 24 h, eachpatientunderwenta CT
scan,with the preliminary treatmentÞeldmarkedon the patientusing radio-opaquewires. Mul-
tiple CT slices!3 mm slice width and3 mm separation" wereacquiredandtransferredto the 3D
TPS Pinnacle3. Once the CT imagesof the patient were loaded into the TPS, the radiation
oncologistoutlined the PTV, i.e., the target volume that shouldreceive90% of the given dose
!given doseis the maximumcentral-axisdosedeliveredin a waterphantomat the samesource-
to-surfacedistance!SSD" and with the smallestrectangularÞeld that encompassesthe irregular
Þeldusedon the patient".10 The patientÕs skin surfaceandassociatedcritical structureswerealso
outlined.TheCT dataandcontourswerethenexportedin theRadiationTherapyOncologyGroup
format to the in-houseTPSCOPPERPlan.11,12

B. Initial plan for bolus design

The beamparameterswerechosenonceall the CT dataandcontourshadbeenimportedinto
COPPERPlan.Thegantryanglewaschosensothat,from thebeamÕs perspective,thedistalsideof
the PTV was approximatelyperpendicularto the beamdirection.The SSD was set to approxi-
mately105cm to allow for theelectronbolusto beplacedon thepatientwithout collision with the
applicator. Basedon themaximumdepthof thePTV, theelectronbeamof leastenergy, suchthat
its R90 !central-axisdepthof 90% dose" was greaterthan the maximumdepthof the PTV, was
chosen.The Þeld size was then determinedin beamÕs eye view !BEV"; an irregular Þeld was
drawnwith a margin of 1 to 2 cm aroundthe PTV.

Bolus designoperators,which assistthe treatmentplanner in conforming the 90% isodose
surfaceto thedistalsurfaceof thePTV andreducedoseto critical structures,havebeendeveloped
by Low et al. andhavebeenimplementedinto COPPERPlan.13 Threeclassesof bolusoperators
wereused:a creationoperatorcreatedtheinitial thicknessof thebolusbasedon thephysicaldepth
of the target volume,modiÞcationoperatorsmodiÞedthe bolusshape,andan extensionoperator
extendedthe bolus outsideof the Þeld to accountfor beampenumbra.The bolus shapeand
resultingdosedistributionwerethencomputedin COPPERPlan,the latter usinga 3D implemen-
tationof theelectronpencil-beamalgorithmto calculatedose.11,14 The3D planningsystemmodels
thebolusasa combinationof two surfaces:thedistalsurfaceandtheproximalsurface.Thedistal
surfaceis the surfacethat is in contactwith the patientand is obtainedby ray tracing from the
electronsourceto the patientÕs surface.The proximal surfacelies closer to the sourceand is
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computedusingtheoperatorsmentionedabove.Treatmentplanswith electronboluscanbeevalu-
atedby viewing isodosecontoursin transverse,sagittal,andcoronalplanesaswell asdose-volume
histograms!DVHs". After a satisfactorytreatmentplan was obtainedit was approvedby the
physician.

C. Bolus fabrication

Using the approvedtreatmentplan, the electronboluswas fabricatedwith a computer-driven
milling machine.The boluswasmachinedfrom modelingwax, which hasa densityof approxi-
mately0.92gm/cm3.8,15Thesurfacecoordinatesof theproximalanddistalsurfacesobtainedfrom
the TPS were readinto the computer-aideddesign-computeraidedmanufacturing!CAD-CAM"
software!EdgeCAM;PathtraceSystemsInc., SouthÞeld,MI". Using this input, EdgeCAMgen-
eratedthe necessarysurfacemodelsand then createdthe machinetoolpathdata.This datawas
thentransferredusingtheServosoftware!ServoProductsCompany, Pasadena,CA" to theBridge-
port milling machine!BridgeportMachinesInc., Bridgeport,CT" for the productionof the Þnal
machinedbolus.It took about 4 h to mill the proximal anddistal surfacesof eachbolus.

Electronboluscouldalsobemilled by a third party, as arecompensators.We recentlysigneda
contract with .Decimal, a division of SoutheasternRadiation ProductsInc., !Sanford,FL" to
fabricatebolusfor us.A Þlecontainingthesurfacecoordinatesof theproximalanddistalbolusis
emailedto .Decimal,andwithin 24 h, the milled bolus is shippedto us.

D. Bolus quality assurance and final plan

To ensureproperfabricationandplacementof theelectronbolus,thepatientunderwentanother
CT with the bolusin place.The secondCT actsasa QA tool to ensurethat the bolusis properly
manufacturedand to provide the CT datathat is usedfor the Þnal treatmentplan.16,17 Fiducial
marksweremadeon the bolus to assistwith the alignmentof the boluson the patientÕs surface.
BBÕs wereplacedalongtheÞducialmarksaswell. Carewastakenwhile placingtheboluson the
patientso that minimal air-gapswere introducedbetweenthe bolus and the patient.Air-gaps,if
present,couldalter the intendeddosedistribution.OncetheCT scanwascompleted,thedatawas
transferredto the 3D TPSPinnacle3, andthe dosedistributionwascomputed.This dosedistribu-
tion wasvisually comparedwith the dosedistributionof the bolusdesignplan originally calcu-
latedusingCOPPERPlanto ensureagreementbetweenthetwo. Thetolerancewe havesetfor our
bolus electronconformal therapytreatmentplans, is 90% of the isodosesurfacemust agreeto
within !2 mm and the dosewithin the 90% isodosesurfacemust agreeto within !3%. The
radiationoncologistwasaskedto approveandsign theÞnaldoseplan,which wasplacedinto the
patientÕs treatmentchart.If it turnsout that thedifferencemarginally exceedsour criteria,theplan
may still be clinically acceptableas long asthe radiationoncologistis satisÞedwith the plan.

E. Daily treatment

The patientswere treatedwith the electronbolus in place,using a single Þeld.Accurateand
reproduciblepositioningof the bolus on the patienton a daily basisis critical. The bolus was
placedon the patientandthe Þdicualmarkson the boluswerealignedwith the skin marksusing
the positioning lasers.The bolus was immobilized using the lips on the maskor with masking
tape.Theboluswascarefullydockedwith theskin surfaceandwasassuredto be in closecontact
with theskin. Carewastakento placetheboluscorrectlyon eachdayof treatment.If bolusÞt is
suspectat any time during the treatmentprocess,thenre-CTis requiredto verify its acceptability,
althoughthis hasnot beenrequiredfor any of the patientstreatedthusfar.
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III. RESULTS AND DISCUSSION
A. Patient 1 „ear concha case…

The patient is a 52-year-old man who was diagnosedwith malignantÞbroushistiocytoma
involving the right ear concha.Physicalexaminationin the areaof the right ear showedpost-
surgical changesfrom previoussurgerieswith partial loss of his right ear and the presenceof a
split-thicknessgraft in the preauriculararea.A 4.5-cm"4.5-cm splint-thicknessskin graft was
presentin the right preauricularregion.Previousgraftingswerepresentin the right concha.The
externalauditorycanalshowedno suspiciouslesions.Therewasa 1-cm areaof healingtissuein
the superiorportion of the concha,which hadno recurrentdisease.The postauricularregionhad
no recurrence.Therewereno palpablenecknodesor parotidnodespresent.

The treatmentplan was to irradiateall areasthat hadbeenpreviouslysurgically violatedand
resectedusingan appositionalelectronÞeldof 12 MeV. A doseof 60 Gy wasprescribedto the
90%isodosesurface,which wasto conformascloselyaspossibleto thedistalsurfaceof thePTV.
Initially, a 2-cm taperedbolus placedin the upperpart of the Þeld to decreasethe doseto the
underlyingbrain tissuewasconsidered.However, the physicianwantedgreaterdoseconformity,
which could be achievedusing a custom3D electronbolus. The custombolus would provide
betterdosecoverageof the PTV while minimizing doseto surroundingcritical structures.Water
wasusedto Þll in the externalauditorycanal,eliminatingair so that a morehomogeneousdose
distribution could be achieved.Figure 1 shows the immobilized patient and surfaceanatomy
relativeto the Þeldborder. The patientCT datawastransferredto the COPPERPlanTPSandthe
PTV, skin surface,andcritical structures!brain, right orbit, spinalcord" werecontoured.Figure2
showsthevaryingPTV thicknessandskin surface-gradienton threeaxial CT slices.Theelectron
beamwasfor a gantryangleof 0 degrees,i.e., from top to bottomin Fig. 3 transverseplaneview.
The rectangularÞeldcircumbscribingthe irregularÞeldwas15cm"15cm, andthe patientSSD
was105 cm. The calculateddoseunderthe designedbolusis shownin Fig. 3 in a transverseand
sagittalplane.The60 Gy contour!turquoise" representsthe90%isodosecontour, andit conforms
well to thedistalPTV surface.Thedosein thePTV rangesfrom 60Ð70 Gy with theexceptionof
a small volumeexceeding70 Gy, which is due to the irregularsurfaceof bolus.The doseinho-
mogeneitycould be reducedusing intensitymodulationif it wereavailable.18

Themanufacturedbolusproximalanddistal surfacesareshownin Figs.4!a" and4!b", respec-

FIG. 1. !Color" View of Patient1 immobilization.A thermalplasticpatientimmobilizationsystem!Aquaplast,Wycoff, NJ"
is usedto immobilize the patientÕs headandneck.
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tively, andFig. 5 showsthebolusin treatmentposition.Our QA processrequiredthata secondCT
scanbe performedwith the bolusplacedon the phantomto obtain the Þnaldoseplan. Figure6
showsa comparisonbetweenthe isodosedistribution on the centralaxial slice with the custom
bolusin placeandthedosecoveragefor thebolusdesignplan.The90%isodoseline in thedesign
planmatcheswell with the60 Gy prescriptionline in theÞnalbolusQA plan.Figure7 showsthe
DVH for the PTV and critical organs.The small volume !approximately4%" underthe 60 Gy-
prescribeddoseis not a resultof thebolusdesign,but rathera resultof theÞeldedgebeingclose
to the interior borderof the PTV asseenin Fig. 3. Had therebeena clinical decisionto increase
the Þeldsize,this would not haveexisted.The increasein doseabove66 Gy !given dose" is due
to scatterfrom the irregularsurface,aspreviouslydiscussed.Doseto the right eyeis lessthan12
Gy, doseto thespinalcord is lessthan10 Gy, anddoseto thebrain is lessthan40 Gy, with only
about5% above20 Gy.

Due to the introductionof the electronbolus, the skin doseincreases.Physicalexamination
during treatmentrevealedbrisk erythemaof the treatedÞeld. However, therewas no apparent
moistdesquamation.Six monthsafterradiationtherapy, thepatienthadno evidenceof recurrence.

B. Patient 2 „parotid gland case…
The patientis a 61-year-old woman.Shewasdiagnosedwith acinic cell carcinomaof the left

parotid gland and had a completeparotidectomywith lymph nodedissectionwith 0/14 positive
nodes.Shepresentedfor postoperativeradiation therapy. In addition to the surgical defectand

FIG. 2. !Color" TransverseCT slicesof Patient1 showingthe location,depth,and shapeof the parotid PTV at various
levels.
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largegradientson thesurfaceskin contourshownin Fig. 8, thePTV thicknessvariedfrom #1 cm
to $5 cm, shownin Fig. 9. Hence,insteadof usingsegmentedelectronÞelds!two abuttedÞelds
of different energies", it was decidedthat conformal electron radiation therapy using custom
electronboluswould beusedasthetreatmenttechniquefor this patient.Thetreatmentplanwasto
the postoperativesite using a left openlateral technique.To show the advantagesof the useof

FIG. 3. !Color" Transverseandsagittalisodosedistribution!Gy" for initial bolusdesignplanfor Patient1. A doseof 60 Gy
wasprescribedto the 90% of the given doseusing12 MeV electrons.The PTV is indicatedwith the yellow contour.

FIG. 4. !Color" !a" Customelectronbolus proximal surfaceusedto treat Patient1. The proximal side is designedto
modulatethe penetrationof the electronbeamto matchthe PTV. !b" Customelectronbolus distal surfaceusedto treat
Patient1. The distal side is designedto matchthe patientskin surface.
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customelectronbolus in this particularinstanceinsteadof the conventionaltreatmenttechnique
usingtwo patchedÞelds,a conventionaltreatmentplanwasalsocreatedwith electronenergiesof
12 MeV and20 MeV.

Then,to achievea morehomogeneousdosedistributionprior to theCT scan,moldableTX-150
wasplacedinsidethepatientÕs auditorycanalandaroundtheexternalearto eliminateair pockets
betweenthepatientandbolus!cf. Fig. 8". OneÞeldwasusedcombininga 20-MeV electronbeam
and6-MV x-ray beamwith a 4:1 mix of givendoseto 54 Gy in 27 fractions.Thedosedistribution

FIG. 5. !Color" The custom3D electronbolus in treatmentpositionfor Patient1.

FIG. 6. !Color" Comparisonof isodosedistributionwith bolusin placeQA planandbolusdesignplan for Patient1 !Note:
Prescription60 Gy at 90% i.e. 90% 2D plan equals60 Gy 3D plan".
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from the electroncontributionalongan axial andsagittalslice is shownin Fig. 10. Following a
Þeldreduction,thedosewastakento 60 Gy. Due to thehigherenergy electronbeam,thesurface
doseis higher, leadingto moreintenseskin reactions.Also, dueto the introductionof theelectron
bolus,the skin doseincreases.The intensityof the skin reactionsat the higherenergiesmakesit

FIG. 7. Dosevolumehistogramsfor thecustomizedelectronbolusplanfor Patient1. Thehistogramsshowthattheelectron
bolustreatmentplan coversthe target volumewell while minimizing doseto the critical organs.

FIG. 8. !Color" View of Patient2 immobilization.A thermalplasticpatientimmobilizationsystem!Aquaplast,Wycoff, NJ"
is usedto immobilize the patientÕs headandneck.
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FIG. 9. !Color" TransverseCT slicesof Patient2 showingthesurfaceanatomicaldefectandthe location,depth,andshape
of the parotidPTV at variouslevels.

FIG. 10. !Color" Transverseandsagittalisodosedistribution!%" for initial bolusdesignplan for Patient2. Themaximum
depthof the PTV is suchthat 20 MeV electronswererequiredfor the boluselectronconformaltreatmentplan.The PTV
is indicatedwith the greencontour.
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necessaryto combineelectronswith megavoltagephotons.1 Hence,the 6-MV x-ray beamwas
introducedinto the treatmentfor onefraction eachweekto minimize the effect of erythemaand
moist desquamation.

The electronbolus was then fabricated;the proximal and distal surfacesare shownin Figs.
11!a" and11!b", respectively. The electronboluswasusedthroughoutthe treatmentfor the elec-
tron componentof the treatment.The isodosedistributionin representativetransverseandsagittal
planesis shownin Fig. 12. The dosein the PTV rangesfrom approximately40Ð55 Gy with the
exceptionof a small volumeunder40 Gy, which is dueto the slightly smallermargin appliedto
generatetheelectroncutout.A slight increasein themargin would haveensuredbettercoverageof
thePTV. A DVH comparisonof theconventionalpatchedelectronÞeldtechniqueandthecustom
electronbolustreatmenttechniqueis shownin Fig. 13.As seenin theÞgure,thePTV coverageis
better, and the cord andbrain dosesaresubstantiallylower in the electronbolus treatmentplan,
whereasthe left lung doseis comparablewith both treatmentplans.

Physicalexaminationduring treatmentrevealedbrisk erythemaoverlying the treatmentÞelds
with no adenopathyor massespalpatedwithin the operativebed.Examinationof the oral cavity
and buccalcavity during treatmentalso revealedslight patchymucositisin the superiorbuccal
cavity. The patientsskin recoveredapproximatelytwo weeksafter radiationtherapy. Six months

FIG. 11. !Color" !a" Customelectronbolusdistal surfaceusedto treatPatient2. The distal side is designedto matchthe
patient surface.!b" Customelectronbolus proximal surfaceusedto treat Patient2. The proximal side is designedto
modulatethe penetrationof the electronbeamto matchthe PTV.

FIG. 12. !Color" Isodosedistributionwith bolus in placeQA plan for Patient2.

331 Kudchadker et al.: Utilization of custom electron bolus in . . . 331

Journal of Applied Clinical Medical Physics, Vol. 4, No. 4, Fall 2003



afterradiationtherapy, thepatientpresentedwith no evidenceof diseaseandno complaintsrelated
to mucositisor skin dermatitis.

IV. CONCLUSIONS
The presentwork illustrateshow easily bolus electronconformal therapycan be plannedto

treatsuperÞcialheadandneckcancers.The treatmentfor the two cases,histiocytomaof the right
earconchaandacinic cell carcinomaof the left parotidgland,showedsigniÞcantconformity of
the 90% dosesurfaceto the PTV with little doseto critical structuressurroundingthe PTV. In
comparison,conventionaltechniquessuchasthe wedge-pairtechniqueor multiple electronÞelds
of varyingenergy leadto morehealthytissuebeingunnecessarilyirradiatedor the introductionof
hot andcold spotsin junction regions.

Bolus electronconformal therapyoffers a useful method for achievingelectronconformal
therapyin headand neck cancer, especiallyin caseswhere the patientÕs surfaceanatomyhas
surgical defectsandwherethePTV is nearthepatientÕs surfaceandhasa variablethickness.The
increaseddosedueto bolus is easilymanaged.

Boluselectronconformaltherapycouldbewidely usedby the radiotherapycommunityif TPS
manufacturerswould includethe bolusdesigntechnologyof Low et al.13 into their TPS.On the
otherhand,thebolusfabricationissuehasnot beensobad.As mostclinics couldnot supportthis
technology, we haveidentiÞeda third party, .Decimal,which canreceive,mill, andovernightmail
a machinedbolusto the clinic within 24 h.

Futurework should include demonstratingthe utility of bolus electronconformal therapyin
addition to intensity modulatedx-ray therapyin patientswith headand neck cancerfor tumors
locatednearthe surface.
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