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ABSTRACT INTRODUCTION RESULTS

Motivation 1. Ethos auto-contouring:
* Anatomical changes during treatment require daily adaptation in online adaptive radiotherapy (0ART), plan- * Credible contouring on full pelvis planning CT.
specific QA cannot be performed with measurements during on-couch adaptation. * No contouring on (deformed) insert in phantom
* Recent guidelines! recommend end-to-end QA including independent dose measurements. geometry.
* No credible contouring on CBCT (contours were
Objective mainly propagated), hence manual contouring
* A detector-based end-to-end QA workflow (figure 1) using an interchangeable insert, combining a virtually required.
deformed CT with high-resolution measurements.
* An evaluation of the workflow’s plan-specific errors detectability using gamma pass rates (GPRs) determined 2. Reproducibility:
with different gamma criteria. * High agreement between calculated and measured
dose distributions across all gamma criteria with
mean GPRs above the confidence limit.
METHODS AND MATERIALS End-to-end QA Workflow
Initial Setup
: : - 3. Error sensitivity & DVH-based evaluation (table 1):
Equipment & Treatment System (figure 2) A. Patient Setup (once) onlv minor d y - o ab f'd( ; )'t
. . . ! i i i * Only minor deviations reside above confidence limit.
 3D-printed anthropomorphic insert, based on a e er || et e panent v Y e _ |
: . ull petvis plan pian G5 * Larger deviations = detectable & larger dosimetric
pelvis anatomy CT (Phantom X, Berlin, Germany). — - - , , .
. ® . impact, minor deviations = undetectable & small
* Water-equivalent myQA® SRS phantom with dosimetric i .
. osimetric impac
rotatable slot (IBA Dosimetry, Schwarzenbruck, P
G erma ny) Ethos-generated Insert in SRS- Deformation of Virtual CT of
' contours phantom planCT homogeneous Table 1. Calculated GPRs and DVH parameters for modified plans
* MyQA® 12 x 14 cm? SRS detector array (IBA phantom
. . h | . . Changed |Magnitude |GPR (%) DVH Parameter
° MyQA® software (|BA Dosimetry) for 1. Treatment planning in Patient Il| 3%/2mm 2%/2mm 3%/1mm 2%/1mm PTV- OAR-
' icit d VS| 2. Definiton of isocenter and beams in Eclipse D98%  V95%
Measurement acquisition and analysis. 3. Optimization of treatment plan in Ethos (1a%]) (|A%])
* Virtually deformed CT of pelvis insert and SRS | | Confidence 99.8 981 967  93.5
C. Equipment Setup (every QA session) phantom & detector Limit
phantom geometry. 1. Setup of SRS phantom and detector 1° 1000  99.0 99.2 96.4 0.1 1.4
» Ethos adaptive radiotherapy platform (Varian calibration 3° 99.8 990 985  95.1 1.2 5.5
Medical Systems, Palo Alto, USA) and CBCT e 3 3;? :ZZ. :ji Zii - 1‘33
: : : . Step 1 — Plan Adaptation phantom & insert ) ' : ' ' ' '
imaging with HyperSight. 1. CBCT of phantom and insert Gantry 90 34.3 30.2 78.5 72.5 127 248
2. Manual edit of auto-contoured prostate, C°"!mat°r 1 Do D e P be2 2
Workflow Validation caetim 3t Blsddat — Collimator 30 98.1 95.4 93.6 87.4 2.8 5.6
: : 3. Adapted plan optimization on CBCT > Lt g 83.5 PR S i
1. Ethos auto-contouring on planning CT and CBCT ' Collimator |P& 840 770 721 613 118 259
of the workflow. Step 2 — Dose Measurement phantom & detector 9° 73.3 63.6 60.8 51.7 18.1 35.2
T : 1. Replacement of insert with detector MU ERZ 1000 984 987 936 1.0 5.6
2. Reproducibility by C(_)mp_arlson of calcu.late.d and 2. Plan delivery and measurement of 2D dose MU ERZ 93.2 74.0 83.9 60.1 3.1 14.8
measured dose distribution (gamma criteria: 3. Export of Ethos session data (dose on CBCT) o | MU B 688 601 559 423 53 241l
3%/2mm, 2%/2mm, 3%/1mm, 2%/1mm). D > 592 521 46 312 75 315
cge o . . " 9% 51.6 47.0 32.7 25.8 9.9 40.7
3. Error sensitivity by plan modifications of Step 3 — Dose Comparison R Baulites - —
: : 1. Calculation of adapted plan on <:> mm : : : : : :
gantry/collimator angle, MU scaling, detector HomseT shd planET T Eclipse (Anterior  [ERW 791 727 661 573 101 389
misalignment and CBCT preset variations. 2. Comparison between: detector homCT g 3 mm L 2.3
. .. . . . . e Measured dose & calculated dose on CBCT 140 kV 98.5 96.8 92.3 87.4 2.5 3.8
Definition of confidence limits, according AAPM i calculated calculated T T T T e T TG
TG-119 methodology?. DVH-based evaluation of + Calculated dose on CBCT & — 6 80 kv 9%.4 935 839 771 127 86
: - calculated dose on planCT
dosimetric impact on PTV and OAR:s. e olancT

Figure 1. End-to-end QA workflow for Ethos
Patient | |

- DISCUSSION

( ( * High and consistent GPRs confirm robustness and
R , ’ "/. reproducibility of proposed workflow.
* Virtually deformed CT enables simulation of inter-
fractional changes with single insert.
* Plan-specific errors are detectable via high-resolution
measurements.
* Good agreement between GPR sensitivity and DVH-
based dosimetric impact.
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