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Learning Objectives

At the end of this presentation, the viewer will be able to:

• Explore the feasibility of SGRT for prone breast treatments

• Examine the accuracy of SGRT on prone breast setups

• Evaluate the dosimetric impact of SGRT vs IGRT 

• Recommend SGRT workflows for prone treatments for their facility
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Status Quo:
Supine Breast Treatments

DIBH Left Breast Setup:

Not feasible for this patient

Nowhere to put marks/tattoos

Breast not reproducible

Edge field size limitations

OARs exceed tolerance
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Avant-garde:
Prone Breast Treatments

Prone Breast Radiotherapy

• Allows for better dose homogeneity

• Reduces skin folds

• Breast position is more reproducible

• Breast is increased distance from 
OARs

• Respiratory motion significantly 
reduced
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Avant-garde:
Prone Breast Treatments

Indications for Prone Breast Radiotherapy

• Patients with large, pendulous breasts
• To reduce toxicity

• Patients with small breasts
• To pull the breast tissue away from the chest wall

• Left-sided breast cancer patients who can not tolerate DIBH
• Due to compliance, lymphedema, pain

• Patients with respiratory comorbidities such as COPD or smokers
• Reduces heart and lung dose
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Avant-garde:
Prone Breast Treatments

Contraindications for Prone Breast Radiotherapy

• Left Anterior Descending Artery (LAD) dose can be 
significantly higher in the prone position versus 
supine
• Volume of LAD dose receiving V15Gy is a predictor of risk for Major 

Adverse Cardiac Events (MACE)

• Nodal volumes are difficult to treat prone

• Prone position can exacerbate neck pain

• Requires prone breast board

• There is a learning curve to setting up prone
• Not a common procedure
• Not intuitive
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Prone Breast Treatments Using SGRT:
Ensuring a Robust Setup for Daily Success

CT Prone Positioning Tips

• Wires on scar, borders

• Sternum rests on board to prevent rolling

• Verify there’s no rolling into the opening

• Guide contralateral breast away

• Smooth belly tissue away from opening

• Arms are bent comfortably

• Ensure back is as flat and neutral as possible

• No towels/sheets covering area to be scanned

• Index and document everything!
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Prone Breast Treatments Using SGRT:
Ensuring a Robust Setup for Daily Success

Treatment Planning Tips:

• Delineate couch and support 
structures

• Ensure the heart is blocked, utilize 
backup jaws

• 2-3 cm of flash

• In/Out laser lines up with nipple or 
other notable landmark

• Mindfulness of iso position:
• Lateral SSD considerations
• Gantry clearance
• Camera pod visibility

• Helpful hints for plan printout:
• 3D surface render
• Table vert
• Lateral offset
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Prone Breast Treatments Using SGRT:
Ensuring a Robust Setup for Daily Success

Verification Simulation Tips:

• Couch is initially at zero position left/right, 
no angular adjustments

• Patient is adjusted on the breast board into 
treatment positions

• Drive couch to planned position

• Gantry 180 (180.1 for left breasts)

• SGRT to verify patient 6DOF position
• AlignRT postural camera to verify arms, breast position

• ROI selection is crucial
• Verify SGRT with imaging

• Imaging/SGRT Reference
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Prone Breast Treatments Using SGRT:
Ensuring a Robust Setup for Daily Success

Using SGRT for Setup:

Things to consider:

• ROI selection is crucial
• Should represent treatment area

• Contain topographic landmarks to ensure a unique solution

• ROI sufficiently large to prevent occlusion by gantry

• ROI sufficiently small to prevent loss in temporal resolution

• Will ultimately differ slightly per patient based on their anatomy

• Surface ROI needs to be correlated to internal structures via imaging
• Ground truth reference

• Treatment area-dependent

Includes both 
sides, as well 
as center, to 
capture all 6 
degrees of 
freedom
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Prone Breast Treatments Using SGRT:
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Prone Breast Treatments Using SGRT:

note that it can be hard to 
see the heart through the 

contralateral breast
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Prone Breast Treatments Using SGRT:
Workflows: Troubleshooting Discrepancies

Troubleshooting Tips:

Potential causes of discrepancy between x-rays and SGRT:

• 1st – verify immobilization devices
• Reproducible setup and documentation is important and the most likely cause of errors

• 2nd – verify ROI robustness
• Is it occluded by the gantry, including sheets/towels, subject to respiratory motion?

• 3rd – check for any potential anatomic changes
• Weight gain/loss, changes in swelling/edema

• 4th – verify the recent calibrations/QA
• Any changes to the pods for any reason
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Prone Breast Treatments Using SGRT:
Practical Radiation Oncology Guidelines on Positioning and Imaging

“Regardless of the positioning technique, additional factors affecting patient position are the patient’s comfort and the 
length of time on the treatment table.”
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Prone Breast Treatments Using SGRT:
Practical Radiation Oncology Guidelines on Positioning and Imaging

“The frequency of imaging should be tailored to what is best to reproducibly set up the patient. For many patients, 
weekly imaging may be appropriate with more frequent imaging being required for patients who do not set up within 
5 mm.”
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Prone Breast Treatments Using SGRT:
Impact of Imaging

>5mm setup offset can significantly increase:
• Mean heart dose 
• LAD V15 volume
• Lung V20 volume

• Mean lung dose

Ultimately, the potential dosimetric impact from 
imaging doses are less than consistently 
misaligning the patient through systematic errors

• Surface still needs to be correlated to internal 
structures via imaging
• Frequency = ??

To reduce imaging dose, it is important to 
reduce the heart/LAD dose as much as 
possible in the sim/planning phase
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Prone Breast Treatments Using SGRT:
A New Paradigm?

Thoughts to ponder:
• Can we see what we need to in our images?
• Are we doing anything with the images we’re taking?
• Did we have the best setup to yield the best plan?
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Prone Breast Treatments Using SGRT:
Putting it all together: Accuracy, Impact, Workflows
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Prone Breast Treatments Using SGRT:
Putting it all together: Accuracy, Impact, Workflows

For the patient where SGRT was used for setup, vs 
OBI alone, there was a 25-30% reduction in the 
number of ports and ~20% reduction in adjusting of 
the patient prior to beam-on
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Prone Breast Treatments Using SGRT:
Putting it all together: Accuracy, Impact, Workflows

Only reviewing couch x-y-z shifts can 
mask the fact that SGRT is helping to 
compensate for yaw-roll-pitch as well.

Consider the patient’s ‘pivot point’ with 
respect to their ROI location

When determining departmental 
imaging/re-imaging protocols, consider 
the ground-truth reference and base 
the thresholds on that
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Prone Breast Treatments Using SGRT:
Summary
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Prone Breast Treatments Using SGRT:
Summary

Summary

• Patient posterior surface does correlate to treatment area
• Robust setup

• Documentation

• Important to set imaging protocols staff feels comfortable with
• SGRT allows for verification of imaging shifts

• Can reduce # of images/repeat images and overall treatment time

• SGRT can allow for a tattoo-/mark-free workflow

• Entire clinical team needs to be involved
• Each step in the workflow affects the downstream process
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Learning Objectives Met:

✓ SGRT for prone breast treatments is feasible

✓ SGRT on prone breast setups is accurate

✓ SGRT vs IGRT alone allows for less imaging and reduced OAR doses

✓ SGRT for prone treatments can fit into current workflows



Thank You! 
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Prone Breast Treatments Using SGRT:
Extra Documents

Items used to create custom phantom: Sample workflow:
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