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RESULTS and DISCUSSION

Dosimetric equivalence of Varian TrueBeam 6FFF SIMT-
SRS VMAT across the 11 institutions demonstrated a
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volumetric arc radiotherapy (VMAT), delivers highly medium (D, ) UBM in the Eclipse™ v18.1 TPS. To coefficient of variation (standard deviation/mean) in
conformal and ablative radiation doses for the treatment complete UBM configuration, the remaining modelling measured GTV D,.., < 2.5% down to 5mm target size
of small (£ 20mm size) off-axis intracranial targets in a parameters listed in Table 1 relating to reference dose (Fig. 3a). This level of agreement is comparable that
AFFI LIATIONS single plan delivery. calibration, HD-MLC transmission/sweeping dosimetric reported in large-field findings [10], realised by utilising
1 Central Coast Cancer Centre, Gosford Hospital, leaf gap (DLG) and relative output (focal spot) were the EPID dose reconstruction model which reduces the
Gosford NSW 2250, AUS The electronic amorphous silicon p-i-n-based remote averaged from the respective measurements acquired measurement uncertainty otherwise associated with
2 : . : , . : ..
Calvary Mater Newcastle Hospital, Waratah, survey of small-field output (ESPRESSO) consortium across the 11 TrueBeam’s used in the study (one for each small field phantom setup, detector positioning and
NSW 2298, AUS consists of 11 international radiotherapy institutes, ESPRESSO institute). Note that none of the TrueBeam’s calibration. As demonstrated in Fig. 3b, these findings
3 Northwell, New Hyde Park, NY 10042, USA , . . , . - - . :
3 @il OF B Ehause, Carserdon, NEW formed with a vision to mitigate the risks and challenges were specifically beam matched except within Vendor IPA support the feasibility of implementing a UBM for SIMT-
2050, AUS associated with SIMT-SRS VMAT beam model specification for PDD,, (63.5 £ 1.0%, EPOM applied). SRS VMAT capable of achieving dose calculations within +
5 Northern Ireland Cancer Centre, Belfast, commissioning, PSQA and auditing (benchmarking). 5% accuracy of measured dose across the range of beam
Northern Ireland BT9 7JL, UK Table 1: 6FFF TrueBeam (HD-MLC) SIMT-SRS UBM configuration qualities (PDD,,), HD-MLC DLG’s and small MLC defined
° Washington University in St Louis School of Treatment planning system (TPS) beam modelling e oot e (vin o)W ____Reference check output factors reported in Table 1.
Rk NN represents 4 of the 5 top ranking risk failure modes in p— peeneowl  Wiaoe —
ount Sinai Hospital, New York, , : : : e open e e S (rma/ren (e - N ™1 "o m .o
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12 Memorial Sloan Kettering Cancer Center, New , , , : : : : measured).
detector positioning and perturbation effects. & validate UBM accuracy, nine non-coplanar SIMT-SRS Evaluating the efficacy of the UBM, a statistically

VMAT plans of 20Gy prescription (single fraction) were
”M\‘w generated qn a virtual 20cm diamete.r sphgrical wa’Fer
phantom (Fig. 1). Each plan had two identical co-axial
’ AlIM spherical targets (1mm GTV-PTV margin) parameterized
by permutations of increasing PTV diameter (0.5, 1 and
2cm) and off-axis distance (1, 2 and 4 cm). UBM dose
calculation was performed with 1mm grid size, and
maximum plan complexity restricted to < 4.0MU/cGy.
The 11 institutes proceeded to re-calculate each plan
with fixed MU (1mm calc grid) using their respective
clinical 6FFF SIMT-SRS Eclipse beam model (TPS, ). 3D
dose distributions within the virtual phantom were then

significant (p < 0.05) improvement in dose calculation
accuracy for more than half the participating institutes (6
of 11) was demonstrated at the 5mm target size (Fig. 4).
This increased to 73% (8 off 11) when the UBM’s ELM LG
and transmission were updated with the institute specific
values (UBM, ). These findings are consistent with
previous large-field observations where use of
representative data for beam modelling has been shown
to improve the dose calculation accuracy, on average,
when compared with institution derived models [11-12].
Significantly, 2 institutes showed a dose deviations > 10%
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Fig. 4: Institute based box & whisker plots of percentage dose differences in
measured SIMT-SRS VMAT GTV D,,..,, for the 5mm target size (n = 6) relative

to TPS dose calculation. Compared to the Institute’s own TPS, clear benefit in
dose-calculation accuracy was observed using the UBM for institutes J, K, |, F,
B, and D with the updated UBM, ., ¢ also benefiting institutes L and G.
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KEY FINDINGS

. First study to demonstrate small field dosimetric equivalence on Varian TrueBeam for SIMT-SRS VMAT treatment

Oa rl n 8t’ Potential change in paradigm for SIMT-SRS beam model commissioning to improve safety and resource efficiencies:

FDH * Tune beam quality (PDD,,) to match the Varian Reference Beam Data of 63.5% + 0.5% as used by the UBM.
 Tune MLC leaf gap calibration to match DLG (ELM LG) of 0.54 + 0.30mm as used by the UBM.

AWk | Health CONCLUSION s o

N—'Sw Central Coast Application of a UBM in Varian Eclipse v18.1 with fixed open beam configuration and direct input of an institute’s Y
covernvent | Local Health District measured HD-MLC leaf gap and transmission is feasible for accurate SIMT-SRS VMAT dose calculation on TrueBeam. ®
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