Evaluation of Radiomic Feature Repeatability from a Novel CBCT System
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INTRODUCTION

Background

The novel Varian TrueBeam HyperSight-CBCT (HS-CBCT), featuring fast
acquisition and iterative reconstruction, aims to overcome Image
nonuniformity and artifacts in conventional CBCT. Radiomic analysis of on-
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RESULTS
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Study Aim

Radiomic feature repeatability has been investigated for conventional CBCT,
but the performance of HS-CBCT remains under-evaluated. This study is the
first to evaluate the intra-day and inter-day repeatability of radiomic features
in HS-CBCT images, using CT as a reference.
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CT outperformed HS-CBCT in ICC for
both repeatability measures. Among
HS-CBCT conditions, iICBCT and 707

mA showed the highest median ICC.
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Intra-class correlation coefficient

Summary of radiomic feature stability

Modality / - ICC 20.9 | CV Median - ICC 20.9 | CV Median
Tube voltage Im A] ICC Median (%) (%) ICC Median (%) (%)

0.98 72.8 3.05 0.96 68.0 3.93
Figure.1:Representative images used in this study. : FDK 1016 0.96 02.2 261 0.92 23:2 4.69
. L . . iCBCTfast 1016 0.96 61.8 2.77 0.93 56.2 4.47
Representative images used in this study. CT image and HS-CBCT image are 100 kV
shown. 663 0.96 59.0 3.14 0.92 52.8 4.76
iICBCT 1016 0.96 60.1 2.94 0.91 51.3 5.24
1327 0.94 56.6 2.98 0.85 43.7 4.92
METHOD
ODS CT - 0.97 70.5 2.94 0.95 62.5 4.06
: FDK 1060 0.73 21. A4.77 0.6° 14.2 7.36
Phantom & Imaging
. . . . 125 kV iICBCTfast 1060 0.83 40.1 2.97 0.9° 33.8 4.44
* CT-ED phantom with 16 tissue-equivalent inserts
(CT:125kV) 707 0.94 56.0 2.91 0.91 51.7 4.30
Acquisitions Triplicate (intra-day); repeated across 3 days (inter-day) , ' ' ' ' ' '
iCBCT 1060 0.90 50.1 3.27 0.86 45.2 4.97

Reconstruction CT: FBP (Filtered Back Projection)
HS-CBCT: Feldkamp (FDK), iICBCTfast, iCBCT

Results are shown for intra-day and inter-day repeatability by modality and acquisition condition. All HS-CBCT conditions showed
significant differences relative to CT.

Feature Extraction & Analysis, DISCUSSION
« 837 radiomic features extracted (original + wavelet-based) per 16 inserts  This is the first study to quantitatively investigate the intra-day and intenir-day repeatability of radiomic features acquired with
HS-CBCT.

o Stability: ICC(1,1) [20.90 = highly stable] and CV [<5% = high reproducibility]

. The Wilcoxon signed-rank tests (< 0.05) » CT significantly outperformed HS-CBCT in both intra-day and inter-day reproducibility across all tube voltages.

» Although feature stability varied depending on imaging parameters, low tube current and ICBCT demonstrated superior stability,
suggesting their potential utility.
» Rigorous feature pre-selection is essential for longitudinal delta-radiomics studies using HS-CBCT.

CONCLUSIONS

In this study, CT demonstrated significantly higher ICC values than HS-CBCT for both intra- and inter-day repeatability across all
acquisition conditions. Among HS-CBCT settings, ICBCT at 125 kV showed intra-day stability comparable to that of CT, though
inter-day reproducibility remained inferior.

ICC(1,1)

MSp: mean square for Rows
MS,,;: mean square for residual sources of variance
k: measurements

Intraclass Correlation Coefficient

MSp — MSy,

Icc(1,1) =
¢c(1,1) MSp + (k—1)MSy,
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