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• Nothing to disclose

Disclosures



• Understand the clinical uses of SGRT
• Understand the advantages and disadvantages of SGRT for various treatment sites
• Discuss potential future uses of SGRT

Objectives



• Breast
• H&N
• SRS
• Thorax/abdomen
• Extremities
• Pelvis

Disease sites with published/presented data



• Shah et al. PRO 2013
• Evaluated SGRT vs skin marks for setup
• Performed dosimetric evaluation

Whole Breast Setup



• Bert et al. IJROBP 2006
• Free breathing
• Evaluated SGRT for setup for accelerated partial breast irradiation (APBI)
• Compared to lasers and port films

APBI



• Zagar et al. IJROBP 2017
• Prospective trial evaluating utility of DIBH for preventing cardiac perfusion defects
• 20 patients evaluated

DIBH – Clinical Results



• Wiant et al. PRO 2016
• Prospective evaluation of open face masks for H&N RT
• Monitored intra-fraction motion for open-face masks using SGRT

H&N



• Treatments with small margins and sharp dose gradients
• Allow smaller margins?
• Benign conditions or pediatric patients – reduce imaging dose
• Pediatrics or non-compliant patients – reduce margins and eliminate need for anesthesia
• Facilitate breath hold lung/abdomen SBRT

Why use SGRT for SRS and SBRT?



• Li et al. Med Phys 2011
• SGRT used to verify setup at treatment angles and for motion monitoring
• CBCT used as standard for IGRT
• Compared frame-based SRS with frameless

SRS



• Cerviño et al. PRO 2012
• Frameless and maskless SRS monitored with SGRT – 23 patients
• Evaluated CBCT – SGRT agreement for setup
• Interrupted treatment if intra-fraction motion exceeded 1 – 2 mm (margin dependent)

SRS



• Pham et al. Trans Canc Res 2014
• Reported clinical outcomes for frameless SGRT guided SRS
• 163 patients with 490 lesions and 45 post-op cavities

SRS Clinical Outcomes



• External – Internal Correlation?
• Glide-Hurst et al. Med Phys 2011
• Coupled SGRT with on-board flouro

Thorax/Abdomen



• Heinzerling et al. ASTRO 2017 abstract
• Manuscript under review
• Intra-fraction monitoring of SBRT patients
• 2 mm/2° tolerance – Intra-fraction CBCT
• No significant difference seen in mean 3D vector shifts from SGRT and CBCT

Thorax/Abdomen



• Pelvis – Krengli et al. Radiation Oncology 2016
• Extremities – Gierga et al. PRO 2014
• Setup accuracy – Walter et al. Radiation Oncology 2016, Stanley et al. JACMP 2017

Summary of other treatment sites with published data



• SGRT only for initial patient set up – eliminate tattoos (some places have done this already)
• Patient identification applications
• Maskless H&N and SRS (claustrophobic patients)
• Use intra-fraction motion data to determine margins

Future Directions



• Require patient surface to be visible – could limit types of immobilization used
• Gantry, imaging arms etc can block the camera’s view of the patient
• Surfaces without much variation can be challenging to track
• Surface is not always a reliable surrogate for internal tumor position
• Potential mismatches in surfaces generated from a CT dataset and that reconstructed by SGRT

Disadvantages of SGRT



• SGRT is an attractive option for patient set-up and intra-fraction monitoring
• Can be used for almost any treatment site
• Uses visible light – no additional dose to the patient
• Sub-millimeter accuracy is achievable
• Surface – internal correlation is still under investigation 

Conclusions
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