Robust Single-Isocenter Selection for Multi-Target SRS Using Weighted

Expected Dice Similarity Coefficient

University
Hospitals Nur lzzati Huda Zulkarnain-Lemke, PhD, Kai-Cheng Chuang, PhD, Rojano Kashani, PhD, Theodore H Arsenault, MS

University Hospitals Seidman Cancer Center, Cleveland OH

ABSTRACT INTRODUCTION

increased the small-target lower bound
No

Figure 4. Per-target worst-case DSC under £1° rotation across all isocenter definitions for fifteen cases. The wDSC isocenter achieved the highest minimum worst-
case DSC in 10 of 15 cases and demonstrated reduced variability overall, indicating more consistent target overlap under rotational uncertainty.

to approximately 0.45 while preserving
large-target coverage.
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Yes RESULTS AND DISCUSSION shapes and dosimetric endpoints, while exploring

weighting schemes that incorporate target distance from

2D and 3D examples in Figures 2 and 3 show improved the isocenter and patient-specific margin requirements.
geometric overlap for vulnerable targets using the wDSC

isocenter. Figure 4 summarizes per-target worst-case CONCLUSION

DSC across all 15 cases, demonstrating higher mean DSC

CONCLUSION

wDSC-based optimization improves
isocenter robustness in SIMT SRS by
reducing rotational sensitivity of small
targets and providing more consistent
target coverage without compromising

Calculate expected DSC for all targets

Iarger targets and lower Varlablllty with the wDSC isocenter. The The proposed wDSC framework improved robustness to
wDSC-optimized isocenter achieved the highest rotational uncertainty through target-specific weighting
minimum worst-case DSC in 10 of 15 cases. In the during isocenter optimization. Compared with
remaining cases, optimization converged toward a conventional geometric methods, it reduced overlap loss
GeoM-like solution because of similar target sizes, while maintaining performance across larger lesions.
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