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METHODS AND MATERIALS

* The Nobel TrueBeam HyperSight CBCT (HS-CBCT) system improves HU

accuracy and image quality compared to previous systems!.

* |n preparation for introduction of offline ART, it is necessary to evaluate
the accuracy of dose calculation using HS-CBCT with a human body

phantom.

 To the best of our knowledge, no study has evaluated the dose

calculation accuracy of TrueBeam HS-CBCT for lung treatment planning
by comparing measured and calculated values derived from various

imaging parameters and reconstruction algorithms.

Purpose

e This study evaluated the accuracy of dose calculation using TrueBeam

RESULTS

* ACT-ED phantom and an E2E phantom were imaged using HS-CBCT and a planning CT (pCT) system m-\ — .....“lm
(Aquilion ONE, Canon Medical Systems, Japan).

 HS-CBCT acquisitions and reconstruction algorithms were as show in Table.1.

e CT-ED tables were generated for each imaging parameter set and imported into the Eclipse
(AcurosXB v18.0.1, Siemens Healthineers, USA) for dose calculation.

* The calculated doses of 3D-CRT and IMRT for a simulated lung tumor in the E2E phantom were Fig.1 (a) CT-ED phantom (062M, CIRS, USA) and (b) E2E
phantom (036S, CIRS, USA)

compared with the doses measured using an ionization chamber (Semiflex3D, PTW, Freiburg,
Germany).

Table.1 HS-CBCT acquisitions in this study

Tube Voltage Tube Currents Reconstruction Slice Thickness Trajectory /
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tube current conditions had little impact (Standard deviation < 0.37%), whereas differences in reconstruction algorithms had
the greatest impact on calculation accuracy (see Fig.4).
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Fig.3 Absolute difference of CT number between HS-CBCT and planning CT for each material plug constituting the CT-ED  For the 3D-CRT plan, the best result was -0.23% at 125kV, 1680mAs, iCBCT. For the IMRT plan, the best result was 0.52%
phantom. The data is the CT value under each condition at (e) 1060 mAs, and (f)1680 mAs.

DISCUSSION

at 125kV, 1060mAs, iCBCT.

CONCLUSIONS

* This is consistent with previous studies?3, including the report by K. Gregg et al*., and demonstrates the validity of the CT-ED table  The dose calculation accuracy of HS-CBCT using the E2E phantom was within £ 2.0%, and

obtained using HS-CBCT.

the iCBCT conditions demonstrated dose calculation accuracy within £ 1.0%.

* When the tube voltage was changed using the same reconstruction algorithm, there was only a small fluctuation in the CT value . The Evaluation of this study suggested that dose calculation using HS-CBCT could be
excluding bones, which had an extremely small impact on its accuracy.

 For IMRT plans in particular, the calculated values under the FDK condition were, on average, +1.26% higher than the measured .

values, whereas the iCBCT condition was, on average, 0.72% higher.

clinically applicable for 3D-CRT and IMRT plan for treatment.

Determining the appropriate imaging conditions will improve CT values for highly absorbent
materials, leading to even more accurate results.

 Only the iCBCT condition had a dose difference of within 1% for all plans, demonstrating high calculation accuracy.

REFERENCES

1. Phys Med Biol. 2024 May 7;69(10). doi: 10.1088/1361-6560/ad3cb0.

2.Med Phys. 2024 Oct;51(10):7492-7499.
3.J Appl Clin Med Phys. 2025 Sep;26(9):e70245.
4.J) Appl Clin Med Phys 2025 Aug;26(8):e70145.

ACKNOWLEDGE CONTACT

The authors gratefully acknowledge EURO MEDITECH CO., LTD. Ryotaro Kasai
for the loan of the CT-ED phantom and E2E phantom. Tokyo Metropolitan Tama Medical Center

r.kasai600@gmail.com, ryoutarou_kasai@tmhp.jp




	Slide 1

