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• VisionRT paid my travel expenses for this conference.

Disclosures



• Serves the Charlotte, NC Metro Area

• More than 40 hospitals and 900 care locations

• More than 65,000 employees

• Largest health system in North and South Carolina

• 9 radiation oncology clinics with 13 linacs, 11 with SGRT

• Treating 360+ patients per day

• Wake Forest University Medical School – academic core

Background on Atrium Health & Levine Cancer Institute



• Understand the benefits of SGRT for SRS treatments

• Evaluate the potential dosimetric consequences of undetected intra-fraction motion during SRS

Objectives



Clinical Results for SGRT-guided SRS

Transl Cancer Res 2014; 3(4)



• AAPM TG101 states: “After localization, some kind of monitoring is desirable to track patient 
breathing and monitor patient positioning during treatment.”

• ASTRO SRS/SBRT Safety White Paper states: “In addition to pretreatment positioning, the 
management of intrafraction patient movement and physiological motions (eg, breathing) must 
be accounted for.”

• What are the dosimetric consequences of not monitoring?

Why Use Intra-fraction Monitoring During SRS?



Patient Characteristics & Treatment Planning



• SGRT tolerances were 1 mm and 1°

• SGRT reference capture taken before CBCT

• MD matches CBCT, shift patient and take another SGRT reference

• Linac is interlocked with SGRT

• Out of tolerance, repeat CBCT, shift and take SGRT reference

• Treated 55 patients between January 1, 2017 and September 30, 2020

• 25 patients had intra-fx 3D vector shifts ≥ 1 mm on CBCT

Treatment Procedure



• Shifted the isocenter in the TPS using the intra-fx CBCT shifts

• Ignored rotations

• Estimate of the delivered dose had the motion been undetected

• Assumed that the motion occurred before treatment began

• Evaluated PTV coverage, GTV dose and V12

Simulated Dosimetry



Results



Example patient



Other Studies

Rad Onc 2012, 7:63
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Why is this important?

Am J Clin Onc, Vol 28, No 2, April 2005 R & O, 154, 2021R & O, 68, 2003



• SGRT is an attractive option for patient set-up and intra-fraction monitoring

• Patients do move during SRS treatments – possibly a lot!

• Continuous monitoring is necessary

• Intra-fraction motion can lead to underdoses and worse local control

Conclusions
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