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What |s Stereotactic
Radiotherapy
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Why Monte Carlo + Stereotaxy

* Improved spatial uncertainties— smaller
margins — smaller fields (possibly less than
1cm)

e Large uncertainties in measurement of small
fields

 Would like to investigate above + Produce
system for routine verification of SRT/SRS
prior to treatment.



Velindre Kit



MLC Geometry (from physical
measurements)



Other Difficulties — trand ation of
ct co ords etc

e BranSCAN v5.3 does not have adicom
output

o CT coordinate system is trandated to the
stereotactic co ordinates — co ordinates do
not equal co ordinates in (trandation
unknown)



Verification of Linac



Description of MLC Modél

e Usesmodified VARMLC mic model to
allow straight leaf ends at an angle specified
by Input file.

o Simplifies model by considering MLC as
three units with a single groove






Verification of MLC Moddl



Simple Profiles



Leaf Geometry & Attenuation



Inter-Leaf Leakage



Plan Verification

» Phase Space Pre calculated to position before
collimators using BEAM (24 hrs from source to
phase space).

« BEAM again used to calculate transport of

particles through collimators and ML C (approx 5
nours per beam)

« DOSXY Z used to calculate doses in phantom

(approx 1 hour per plan for uncertainties approx
1%)
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Conclusions

« The MLC model predicts dosesto an
uncertainty suitable for routine stereotactic
radiotherapy verification.

« Calculation times are too long for single
shot verification (radiosurgery)

 Model may be suitable for investigations
Into very small field dosimetry



Further Work

 Further tweaking to correctly model source
size

o Complete Model — 11 layers, 26 groups per
bank

o SImplify Model — compare 3 models
(dosimetric accuracy, calculation speed etc)

* Investigate small field dosimetry — effects
of |leaf geometry etc.
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