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Tha figure in the bottom left shows
the 20mm cone calculated with Ray
Trace and Monte Cardo. The greon
isodose line indicates thal Monte
Carlo appropriately predicts dose
within the solid waler inserl, while
Ray Trace appoars (o treal the entire
phantom homogeneously,
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Monte Carlo has the potential to bo
much more accurale than
convantional effective path length
algorithms, especially in a highly
haterogenecus anvironmaent,
Commissioning Monte Carlo beam
data for elinical use within a
troatment planning system (TPS) for
Stereotactic Body Radiation Therapy
(SBRT) should require validation bath
in homogeneous and in
heterogeneous phantom materials.
Compounding this task is the
difficulty in accurately measuring
small fisld sizes. This work outlines
the use of a propristary lung material
phantom in conjunclion with & new
scintillation detector designed for
small fisld measwrement in order lo
warify the Monte Carlo dose
calculated in the TPS, Fig. 1- Ray
Trace va
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The measurements were performed
on a Cyberknife VB The
Stereoctactic Dose Verification
Phantom (SDVP) from Standard
Imaging (51) was fitled with 12cm of
lung material with a physical density

Monte Carlo of 0.26 glee.

Ray Trace

The scintillating detector was placed
in & 1.5 cm diameter waler-
equivalent insort, which was then
placed in the SDVP lung phantom
and CT scanned, Fiducials wore
embedded in both the lung material
and insert for racking purposes
using 45 degree orthogonal kV
imagers.

After dose cross-calibration with the
Bl A10 ion chamber in the basic

For cross-calibration to known larger
field equilibrium conditions, the 51
A1E ion chambor was used o re-
maasure the 20, 30, and Elmm
cones, and the measured dose
matched the Monte Carlo dose within
2% for the three collimator sizes. All
12 conos maeasured with the W1
scintillator matched the calculated

SDVP water equivalent phantom, Monte Carle dose lo within 3%.
maasuremants wore taken with the Fig. 4 - moasured va. Monde Cara
scintillator for all 12 cones (Smm - Gutpur factors

G0rmm), 11

The new 51 W1 pinpoint scintillator is i —
niarly water equivalent bul with ¥ e

careful windowlleveling the 1mm Sl

diameter by 3mm long scintillating jos o

fiber was visible and was conloured o = W] o L

in the MultiPlan TPS. The Monte I . P

Carlo caleulations were exocuted
with an uncertainty value of 0.5%.
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Conclusions

The SDVP lung matorial inseris
provide an acceplably
heterogoneous environmaent that is
well suited to testing the accuracy
of Monte Carlo calculations. The W1
scintillator has an appropriatoly
amall sensitive area capable of
maasuring field sizes down to Smm
in diameter. The combined
utilization of both pleces of
equipmant results in a clinically

ascceptable corrolation of measured
Fig. 3 = point of measwrement of physical dosa to the Monte Carlo dose
scintlater (Tok] and imaged scintillater caloulated in the TPE for all cone
within sodd wader ingee? (righd) l-iaﬁ‘l.



