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Purpose: Microdosimetric measurementswere performedat the Francis H. Burr Proton TherapyCenter at Massachusetts General
Hospital to assessthedose equivalentexternalto passivelydeliveredprotonfields for variousclinical treatmentscenarios. Method and
Materials: Treatmentfields evaluatedincludeda prostatecancerfield, a cranial field for a medulloblastomapatient,a spinalfield for a
medulloblastoma patient,anocular melanoma field, anda field for anintracranial stereotactictreatment.Measurementswerecompleted
using patient specific bolus and aperturecombinationswith clinically relevant treatment settings. This work was conducted using a
silicon-on-insulator microdosimeterthat wasplacedon thesurfaceof andat variousdepthswithin a homogeneousplexiglassphantomto
assessthe doseequivalent andaveragequality factorasa function of both lateral distance from thetreatmentfield edgeanddistancepast
thedistaledgeof thespread-out Bragg Peak(SOBP). Results: Dose equivalent valuesrangedfrom 3.5-0.12mSv/Gy (2.5-60 cm lateral
displacement)for a typical prostate cancerfield, 4.3-0.23mSv/Gy (2.5-40 cm lateraldisplacement)for thecranialmedulloblastoma field,
1.0-0.23 mSv/Gy (5-20 cm lateral displacement) for the spinal medulloblastoma field, and 0.2-0.03 mSv/Gy (2.5-10 cm lateral
displacement)for the ocular melanoma field. Measurements of externalfield doseequivalentfor the stereotacticfield caseexhibited
differences as high as 50% depending on the modali ty of beam collimation. Average quality factors derived from this work were
typically in the region of 2-7, with the value largely dependanton the position within the phantomin relation to the primary beam.
Conclusions:This work has allowedfor accuratecomparisonof theexternalfield doseequivalentsfor variouspassivelyscatteredproton
treatment fields andprovidesvaluable, clinically relevantdata.


