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Table 4: Percent of plans that would need a physical measurement for considered thresholds

Pati ifi li PS ial Table 2: Breakdown of number of passing plans using M3D and IC by machine IC Threshold | M3D Threshold | Fail M3D only| Fail both Percent c.)f Curre.n? QA
. atlent-spele ic quality assurance ( _QA) measurements are crucia Machine Pass both M3D and IC | Fail both M3D and IC | Fail M3D only 1 | ROC Curves for Various lon Chamber Thresholds . Loa!d Still Requiring
in order to judge the quality of a delivered treatment plan; however, — Physical Measurement
PSQA requires significant clinical resources. It is common practice to All (n=1114) 1033 8 73 09 - 1 3% 0.5% 885 95 88.0%

. S . . . : 4% 3% 259 21 25.1%
measure point dose or 2D/3D dose distributions prior to treating Truebeam (n=544) 505 0 19 os S0 2% 133 2 12.7%
patients, and then compare these measured dose distributions with Sor w5 - 3 7 '39,
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those predicted by the planning system. The identification of plans Truebeam STx (n=362) 353 8 9 07 5% IC Pasding Threshod AUC =092 ] |
that require measurement has been previously discussed and Versa (n=208) 155 8 45 osl 391G, Paseing Threshoidi AUG 071 | |

To determine whether the hypothesized threshold of 5% difference
between M3D and TPS calculations was optimal, an ROC analysis was

justified clinically [1-3]. Mobius 3D (M3D) provides a separate beam
model used as a secondary check to the clinical treatment planning

Table 3: Confusion matrix for binary classification problem using a 5% threshold for both M3D and IC results

True positive rate
o
(&2

system (TPS) dose calculation algorithm [4]. The use of M3D was N=1114 Actual Values oal | performed. An ROC analysis was also performed using stricter 4% and 3%

proposed to identify a subset of plans that would fail an ion chamber Positive |Negative ion chamber passing thresholds. The resulting ROC curves are shown in
measurement and thus reduce the number of plans that would Predicted Values Positive |8 73 03 - 1 Figure 2.

require an ion chamber measurement be done while still detecting Negative |0 1033 oal | To avoid missing any IMRT failures, we mandated that our sensitivity must

failing plans and maintaining patient safety. . Table 2 shows the breakdown of plans by machine. A total of 1033 plans (92.7%) remain 100%. Achieving a sensitivity of 100% with 4% and 3% IC failing

passed using both the M3D calculation and the IC reading. By machine, 96.5% of | criteria requires M3D thresholds of 3% and 0.5%, respectively. With the

Truebeam (planned with RayStation), 97.5% of Truebeam STx (planned with : . ‘ ‘ ‘ . ) | goal of maximizing specificity while maintaining 100% sensitivity, the 5%

AlVi RayStation), and 74.5% of Versa (planned with Pinnacle) plans passed using both the ~°  °"  °% %% 0% 00 el 7 %% %P1 M3D threshold is optimal. 3%, 4%, and 5% IC thresholds translate to

To assess the use of Mobius 3D (Varian Medical Systems) dose M3D calculation and IC measurement. All 8 plans that failed the IC measurement also performing PSQA for 88.0%, 25.1%, and 7.3% of the current PSQA load

Figure 2: ROC curve for 3%, 4%, and 5% IC thresholds respectively. This information is shown in Table 4.

failed the M3D calculation. In addition, 73 plans failed the M3D calculation but not the
IC measurement. Table 3 shows the confusion matrix that was constructed for this

problem.

calculation software to reduce the number of physical ion
chamber (IC) dose measurements required for patient-specific
quality assurance
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