
AbstractID:9313Title: An optimal jaw settingfor anelectron-specificmultileaf
collimator (eMLC) developed for modulatedelectron radiationtherapy(MERT).

Purpose: This work is aimed at determining an optimal jaw setting for modulated electron radiation therapy(MERT) beam delivery
usinganelectronmultileaf collimator(eMLC).

Material and methods: A prototype manual eMLC wasused. It consists of 25 tungstenleaf pairs. Eachleaf is 0.6cm wide and2cm
thick. It canbemountedto thelinactreatmenthead. Extensivefilm and ion chambermeasurements wereperformed. Film wasusedto
find the maximal jaw settingfor theeMLC andto measurebeampenumbra. Leakagemeasurementwascarried out for all possiblejaw
settingsand all electron energiesavailable. Profiles for squarefields formed by the eMLC were evaluated. An in-house developed
MonteCarlo basedinversetreatment planning systemwasusedto generatea planfor a breastphantom. Themodulation scaling factor
wascalculated.Thecontribution from eachelectron energy used in theplanwasexaminedspecifically.

Results: It was found that a 20x20 jaw setting is the maximum allowable jaw setting. The variation of jaw setting did not showa
significant effect on the penumbra except whenthe jaw setting is so closeto the field defined by the eMLC. The maximumleakage
observed is only 1.4%. In our testplan the 9MeV energy showedthe highest contribution (90.8 %) andthe leakagefor this energy
with thebiggestjaw settingis only 0.38%. Thehighestenergyusedwas16MeV with < 2% contribution to theplan.Themodulation
scalingfactor for our sample plan was 2. Thus, the total leakage dosewould be lessthan2.8%evenif 100%contributions hadbeen
used from the16MeV.

Conclusion: Thesettingof theaccelerator jawscanremainfixed usingthemaximal allowable jawsetting.Changingthejaw setting to
reduceleakagewill not leadto significant improvement.


