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Dosimetric measurements for stereotactic radiosurgeryor radiotherapyfields typically includedetermination of relative outputfactors,
tissuemaximum ratios and off-axis beam profiles. Accuratemeasurementsof eachof thesequantitiesaremademore diff icult when
the measuredfield sizes are either comparableto thedetector size,or lessthanthedistancerequired for lateral electronic equilibrium.
These difficulti es are present when measuring either single, static-field cone or micro-MLC linac-baseddelivery systems, or
simultaneousmultiple-field GammaKnife delivery systems.

Several detectorcharacteristics should beconsideredwhen choosinga measurementsystem. Thedetector sizein theradialdirection
will determine the extent of the beam profile integratedin the reading. Typically solid-statedetectors or film (radiographicor
radiochromic) havebeenusedto reduce this volume-averaging effect. Severalotherdetection systemshavealso beenused, including
pin-point ionization chambers, thermoluminescencedosimetry, anddiamond andscintillation detectors. Techniques exist to correct
for finite detectorvolume,including the extrapolation of measuredresults to zero-volume,anddeconvolution of measured datawith
thedetector responsefunction.

Thedetector energyresponsealso should be considereddueto thevariationin thenumberof low energyscatteredphotonswith field
sizeand depth. Additionally, for field sizesbelow lateral electronic equilibrium, variations in the stopping power ratios affect the
conversion of ionization to dose,particularly for higher-energy measurements. Both of theseeffectsincreasewith beamenergyand
depth.

This lecturewill providean overview of the measurement techniquesusedto determine dosimetricquantitiesfor stereotacticfields.
Recommendationsfor measurementsystems wil l bemade,andlimitationsto eachsystemwill bediscussed. Estimationsof error will
be provided, both for individual measurements and in the overall planneddose. When available, comparisonswill be madewith
resultspredictedby theoreticalMonteCarlo calculations.

Educational Objectives:

1. Understandthebasic principlesandpracticalaspectsof clinicaldosimetry for stereotactic radiosurgery.
2. Understandthelimitations and applicability of variousdetector typesandsizesfor smallfield measurements.
3. Understandcurrenttechniquesavailableto correctdatameasurementsin smallfields.


