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Thesilicon semiconductor diodesusedfor routinein vivo dosimetry in radiation therapy
are commonlyconstructedwith added buildup to placetheeffectivepoint of
measurement(locationof thesilicon chip) at thedepth of maximumdose (dmax) or
beyond andto shieldagainstlow energy scattered photons.This addedbuildup,
commonlymadeof high-densitymetals,could however introduceincreaseduncertainty
to theaccuracyof diodemeasurements.Previouswork in this area hasshownthat
buildup diodesshow certain imperfectionswhen appliedin smallphotonfields.1

We havestudiedtheeffectof this buildup on in vivo dosimetrymeasurements,especially
for small-field dosimetry associated with IMRT treatments. We comparedtheresponseof
thebuildup diodesto thatof no-buildupones, commonlyreferredto asskin diodes. We
haveusedidenticalcommercially availablep-typediodes,with andwithout theadditional
buildup, to measurethedosedeliveredby small staticfields. Themeasurementswith the
no-buildup diodewereperformed by placingtissue-equivalent boluson top of thediode
to bring thediodemeasurementpoint to thedepth of Dmax. In addition, we measuredthe
dose to sample IMRT phantomplansas well aspatientIMRT plansdeliveredto
phantom, usingbothtypes of diodes.

Our results indicatethatthebuildupdiodes,in general, produce higherreadingsthanno-
buildup onesfor small field dosedeliveries, addingto theuncertaintyof diode
measurements.We have also observed thatusingtheskin (no-buildup) diodeswith added
tissue-equivalentbuildupdecreasesthemeasured-to-expectedpercentage differencesby
about2%.

1 Griessbach et al., "Dosimetric characteristics of a newunshieldedsilicon diodeandits
application in clinical photonandelectronbeams", Med. Phys. 32: 3750-3754, 2005


