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Purpose: To determinethe effective sourcedistance(ESD) for electron fields usedin modulatedelectronradiotherapy(MERT) using
anexisting photonmultileaf collimator andto examinetheirbehavior with changesin field sizeandbeamenergy.

Methodsand Materials: In orderto accurately calculatetheMU neededfor MERT treatmenttheelectron effective sourcedistance
should bedetermined.ITwo methods wereusedto determinethevirtual source positionsof electronbeamsat energiesof 6, 9, 12,16,
and 20 MeV. For field sizesvaryingfrom 2x2 cm2 to 10x10cm2, parallel plateion chambermeasurements in a plasticwaterphantom
weretaken, and theinverseslope method wasusedto determine theESD for eachfield at each energy. In addition,beamprofiles
measuredwith film wereusedto determine the virtual sourcelocation (VSL).

Results:TheESDscalculatedusing theinverseslopemethodincreasedwith increasing field sizeandenergy. It wasobservedthatthe
ESD increasewith field sizewasless steepat high energiesthan at lower energies.ComparingtheESDandVSL measurementsfor a
10x10 cm2 field, it wasobserved thatthe VSL wasslightly largerthantheESDat both9 and16 MeV electron beams.

Conclusions:The ESDsmeasured werestrongly dependent on both field size andelectronbeamenergy. Dif ferencesbetweenESD
valuesmaybedueto differencesin the electron beamscatter that is energydependent. DiscrepanciesbetweenESD andVSL values
may be due to the method used to measureESD which more closely matchesclinical conditions than the film VSL method.
Determination of theeffectivesourcedistancecanbeusedfor correct MU calculationsfor modulatedelectronradiotherapy.


