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PURPOSE RESULTS

In Adaptive Radiotherapy (ART) workflows, measurement-based PSQA is often N
impractical. This creates a need for in silico QA to assess plan deliverability. 0.8-
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 Tumor-site-specific class solutions [1] enable targeted complexity metric- X .
based [2] thresholds because beam characteristics are consistent across plans. § J“ - |
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 Beam-level complexity thresholds allow for more targeted QA [3]. 2 i —1 0.4 i
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METHODS AND MATERIALS
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- Figure 1: Datapoints and control limit (CLs) for the calculated MU/dose/fx, LSV, AAV, and EqFS metrics for both RAD and VMAT beams. CLs were calculated using the
r ~ first 20 RAD breast plans. Note: These 20 training plans were created by the same two planners, resulting in highly stable metric values for the training set.

| Statistical Process Control (SPC, [4]) threshold development

» Expected variations were narrow and beam-specific. 2 This supports beam-level complexity analysis.

" Robust control limits (CLs) derived per beam from the training set :
for four complexity metrics:

* In the validation cohort, 93.8% of plans met the > 6/8 metric criterion.

CONCLUSIONS

* This study gives a first characterization of established complexity metrics applied to RAD beam:s.

 Beam-specific, complexity-based SPC limits captured systematic differences between RAD and VMAT beams

MU per dose per Leaf Sequence Aperture Area Equivalent in a RAD breast class solution, enabling narrow, targeted, beam-level QA thresholds for class solution
fraction Variability Variability square Field Size compliance.
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- / * Explore multivariate thresholds to account for the correlation between the metrics.
g _ . _ o A * Explore sensitivity and specificity of the QA thresholds using plans with introduced perturbations that
Outlier detection using SPC limits simulate deviations from the class solutions.

* Explore expected complexity variation in an adaptive setting.

{ =¢| Evaluate each validation plan using 8 checks (4 metrics x 2 beams)}

REFERENCES - CONTACT I

{ 218 Compare each metric to expected variation / SPC Iimits}
1. Schuring D, Westendorp H, van der Bijl E, et al. The NCS code of practice for the quality assurance of treatment ,
|—'—| planning systems (NCS-35). Phys Med Biol. 2023;68(20):10.1088/1361-6560/acfd06. doi:10.1088/1361-6560/acfd06 Emma Van Riet
~ oo ~ 2. Chiavassa S, Bessieres |, Edouard M, et al. Complexity metrics for IMRT and VMAT plans: a review of current KU Leuven
lc . T . literature and applications. BrJ Radiol. 2019;92(1102):20190270. d0i:10.1259/bjr.20190270 Herestraat 49, bus 815, 3000
2 6/8 within SPC limits < 6/8 within SPC limits 3. Van Riet E, Goossens W, Michiels W, et al. Complexity analysis should be performed at the beam-level. Paper auven Belgium

- Plan within expected variation - Plan classified as outlier presented at: Belgian Hospital Physicists Association (BHPA) Symposium; January 30-31, 2026; Brugge, Belgium. , Ul .
\_ VRN J 4. Miften M, Olch A, Mihailidis D, et al. Tolerance limits and methodologies for IMRT measurement-based verification \emma'vannet@ uieuven.be /

9 ) QA: Recommendations of AAPM Task Group No. 218. Med Phys. 2018;45(4):e53-e83. doi:10.1002/mp.12810




	Dia 1

