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Table 1
INTRODUCTION RESULTS Pan [Phantom |#particles | Gamma (%) | CONCLUSIONS
VirtuaLinac (VL) platform developed by Varian Medical , 4x4 AP Water 1.0e8 94.3 The VL represents the first MC simulation and modeling for the Halcyon
Systems® is a Monte-Carlo calculation package capable * Both open field and TG119 cases were successfully - linac and is a promising tool for TPS dose calculation on both the water
of simulating interactions in a linac treatment head and simulated. For all cases, the 1D profiles in both directions 10x10 AP Water 1.0e8 98.2 and TG-119 phantom.
the dose deposition in a virtual phantom or CT dataset.!:2 matched well (Table 1). « Our study provides an innovative technique and proposed workflow for
VL runs on Amazon Web Services (AWS) cloud network - For open field calculation on water phantom, 3D Gamma 28x28 AP Water 1.0e8 99.2 the comparison of Eclipse TPS dose calculation with a Monte Carlo-
providing enhanced computation power.? was 94.3%, 98.2%, 99.2% for a 4x4, 10x10, and 28x28 cm? based simulation of the treatment head and dose deposition for the
field size, respectively. 10x10 AP/PA Water 2.0e7 93.6 Halcyon linac.
« Halcyon, a ring gantry linac, has a compact design with a . . . ) . + This tool will be valuable for translation into the clinic, most noticeably
jawless treatment head and double stack multi-leaf » Simulations with an AP/PA, AP3S (dynamic MLC with 3 10x10 AP3S Water 2.0e7 97.6 with patients undergoing adaptive radiotherapy.
collimator (MLC) system.* segments), and four-field box resulted in a Gamma of «  Future work will optimize simulation resources and plan accuracy aimed
93.6%, 97.6%, 93.9%. 10x10 4-field Water 4.0e7 93.9 to translate VL into clinical workflow including comparison tests on
« Ahead shielding model for the TrueBeam® « A 9-beam Head-Neck IMRT plan generated a 95.0% patient plans.
Radiotherapy system was developed for VL and Gamma. pand SR it SRl Y
\:e“::lj?gr::nﬁg_r?E%wgvgnﬁ;l;nuilimﬁeﬂ;g,Ttﬁere is no » Simulations on the TG119 phantom included AP beam 10x10 AP TG-119 3.0e7 93.0
MC simulation and modeling reported with the Halcyon (93.0%), AP/PA (93.0%), and AP3S (92.3%). 10x10 AP3S TG-119 1,067 92.3
linac. + Percent depth dose (PDD) and beam profiles at a given
distance from the surface for TPS and VL-derived plans are 10x10 AP/PA TG-119 2.0e7 93.0
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A workflow was established using VL via AWS with plan, structure,
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- For each plan, XML files with MLC positions, gantry angle, and
collimator were used as input to the VL.
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- 1D beam profiles, dose differences, and 3D gamma passing rate
(3%/3mm) were used as evaluation metrics to assess plan fidelity.
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- The test experiments were conducted on a 30 x 30 x 30 cm3 water
phantom. Because there is a difference in dose grid resolution
between TPS (2.5 mm) and VL (4 mm), VL output was up-sampled
to match the TPS-derived dose grid (Figure 1).
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. For the TG119 phantom, the planning CT images were acquired at e 1m0 |

0.97 x 0.97 x 2.5 mm? resolution and resampled to dose grid ' T T ‘ " - @
. . . . . Figure 4: PDD (top left) and Beam Profiles at 1.3 cm (middle) and 10 cm (battem] from the
resolutlon (1 X 1x 083 mm3 resolut'on) prlor tO VL Input (Flgure 1 ) surface for AP/PA, AP3S, and four-field (orthogonal beam) plans on a water phantom. ig;;: i;agz‘:(f;g;l;r:{:f:tz;l -3 em {m;ddt'e} Dndhfﬁ o {baftom}fmm the surface for for AR
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