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define a control point motion sensitivity indicator using an area under the curve
(AUC) method [1,2]. Simulated intrafraction patient motion traces were then

significant difference.
Cohort Gated Coverage Distribution (3000 motion traces per condition)

M ETH ODS 600 E :AQ:SD — Case 1: Gated Coverage Distribution (100 motion traces per condition)
, o , , , Table 1. Number of control points gated and PTV D99% - 8 0.994 T Weanz 15D
An in-house MATLAB application reconstructed thirty single-target cranial . : : 0oos| ; can =
. o : . minimum differences from Full-Plan Gating for the full cohort. _ ® Mean
VMAT plans into static-field plans to provide access to control point dose A< the SWS ile threshold 4 f trol g - s Data . -
volumes. Plan dose from simulated intrafraction motion with one hundred > the percedn e | resnoidintreased, e\r/]ver ;On rod o Flgure.3:.For case 1, the d'SF”bUt'O” of
realistic 3D motion traces were derived from a previous study [3]; these are pomots were ga’?e resu ting in an Increase In t e observe PTV 30-985 | | 0.992 - prescription .dose coverage is presented for
herein referred to as ungated. These simulations also allowed the dose-informed D99% distribution (Figure 2). The minimum differences in S oon : . : 5 | ) the. 100 mo’Flf)n traces appllefj to each
quantification of control point sensitivity to motion. D99% variance were nearly equivalent at the 70t percentile 5 : ; = gating condition. For comparison, the 60",
] . © 0.975 . - ] o
Control point motion sensitivity was quantified using the Euclidean distance relative to full-plan gating. P 8 0.990 - 70th, 80th, and 90th percentile Cond't'?”s
(EucD) from the origin of a standard deviation-versus-mean plot of differences in Gating Control Points Gated Min. Difference in D99%* e Q gated 228, 173, 136_3' and 99 co.nt.rol points
A nine-control-point sliding-window-sum (SWS) algorithm was applied to the leﬂﬂﬂ 41> +67 /A SR : S o D9?A decreased from 0-988. in full pl?”
EucD profile to identify regions of elevated motion sensitivity. Sub-arc gating ggm :' ?;; igi g;g wheen 8% sdting Condition e e gating a.nd reached 0.986 \{VlthOUt EELNE
windows were defined using thresholds (60th, 70th, 80th, and 90t percentiles) e @f: eoen 085 . - NI | iy % Thls.patlent case was relatively resistant to
of SWS. Intrafraction motion simulations were then conducted for the four 00t 04 R0 £ 17 145 sure <+ rescription 056 COVETage 15 presented for = motion [2].
percentile-based sub-arc gating conditions, and full-plan gating (all control ungated 0 211 the 100 simulated .mOt'O” t.rz.aces applied to each of the 0.986 -
points gated) using a 1 mm motion tolerance. Variance in PTV D99% (dose *Relative to Full-Plan Gating Condition 30-plan cohort gating conditions. Coverage
received by 99% of the PTV) was compared between full-plan gating and each distributions narrowed toward the full-plan gating
comparison condition using the Brown—Forsythe test (o = 0.05). condition with a 2.1% difference in minimum PTV D99% . . . . . .
coverage. The minimum of the 60th percentile gating ISPl o0th % roth % 80th % 90th % ungated
Case 1: Euclidean Distance Profile and Sliding Window Sum Gating condition differed from full-plan gating by only 0.16%. Gating Condition
Ag- —— Sliding Window Sum (9 CP window) 1.4
> - = =Threshold at 60th percentile of SWS
O 8 Gating Region at 60th percentile of SWS
g * Selected CPs for Gatin - 1.2 —
£ || DISCUSSION CONCLUSION REFERENCES
W g [* =
S z
= 5 - 0.8 E . . c c
7 2 Prescription dose coverage from the most control point inclusive sub-arc gating conditions In 24 patient cases, gating at 70% of control points resulted in [1] L H’_ L B PR (R Matr.\ey ) L'éo 2 Fhang y g o5, U Y Zhu s ,
2 4 OB e : L : : : Evaluation of the systematic error in using 3D dose calculation in scanning
S S (60th and 70th percentiles of SWS) were comparable to the full-plan condition for most of the the same PTV coverage protection as full plan gating. Reducing the beam proton therapy for lung cancer. J Appl Clin Med Phys. 2014 Sep
§3— -o.4§ examined single target cranial cases. The 60th percentile SWS threshold condition resulted in 26 number gated control points may reduce interruption burden and 8:15(5):4810 ' '
gz‘ ., = of 30 cases showing no statistically significant difference in PTV D99% variance relative to full-plan minimize treatment time. The next steps are to apply this method to '
' . | gating. In the full cohort PTV D99% coverage distributions, the 60th percentile condition was also another anatomical area and investigate directional sensitivity of [2] Crawford D, Church C, MacDonald RL. J Appl Clin Med Phys.
0 LS 1'(1;0 . 260 " m i 0 comparable to full-plan gating. individual control points. Further investigations are needed to 2026;27(1):e70447. doi:10.1002/acm2.70447.
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Figure 1: Using Case 1 as an example, a nine-control-point SWS method can identify regions of plans where selective sub-arc gating may produce comparable incorporated into clinical workflows.
algorithm generated gating windows from the EucD motion sensitivity benefits to that of full-plan gating. Full-plan gating may introduce more treatment interruptions
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