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➢ AdventHealth –  Parker has a PSA 
agreement with Vision RT.

➢ AdventHealth –  Celebration has a 
COE agreement with Vision RT.

➢ I provide physics consultation services 
to the following vendors

➢ Vision RT

➢ Varian Medical Systems

xxAdventHealth Hospitalsxx
Disclosures



➢ SGRT is standard of care

➢ 100% of patients treated with SGRT.

➢ All indications including Heterotopic Ossification (HO), 
Electrons, and Osteoarthritis (OA)… All means All

➢ SGRT used for Simulation, Planning, Patient 
Identification, Patient Setup, Motion Management 
(Respiratory), Treatment Delivery and Dose Visualization

Rocky Mountain Region
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AdventHealth’s SGRT Portfolio

Use of surface guidance to help improve the safety, effectiveness and efficiency of the entire radiation therapy workflowSGRT





➢ SGRT as the standard of care was once thought of as 
one of those “out -there” ideas.
➢ Generally refers to unconventional, extreme, or 

unusual ideas. It can be used to describe a person's 
thinking, their creative output, or even a situation that 
deviates significantly from the norm. 

Pushing Boundaries Doesn’t Mean Crossing “ The Line”

➢ Treating 100% of patients with SGRT is still, to some degree, seen as 
pushing some sort of boundary.
➢ Tattooless treatments are still considered pushing the limits by some
➢ “Even Electrons ”, “Even Osteoarthritis ”, “Even Trigeminal Neuralgia ” 

…etc.
➢ Treating SRS cases is still considered “risky” by some, even with the 

body of literature out there related to accuracy and clinical outcomes .

➢ Apply the principles of SGRT and SGRT technologies to 
➢ Simulation
➢ Planning
➢ Treatment

➢ Exploring the utility of Direct Visualization of the Dose Delivery

is often seen as “ ill advised ” or even “ unnecessary ”. 
This is a safe space



➢ Review a couple quick historical cases where boundaries 
may have been pushed and see where we are today.

➢ Look at some present “opportunities” to expand the utility of 
existing SGRT technologies by “nudging” a boundary or two.

➢ Peek over the fence and speculate on future opportunities.

My philosophy tends to be “slightly” different

Goals



Back to the Future of SGRT



SGRT is a Timeline of Pushing Boundaries…

2019
Maskless H&N enters 

clinical discussion

Postural Correction and 
IGRT Augmentation 

Promoted

Importing of SGRT 
images and reports into 
OIS was first reported



➢ First 10 H&N patients presented
➢ 7 Chinstrap mask only
➢ 3 Completely maskless

➢ IGRT Augmentation, Data Driven 
Immobilization,  and Postural 
Correction with multiple ROIs was 
presented

SGRT Meeting 2019 



What has happened while we were gone?

2019
Maskless H&N enters 

clinical discussion

Postural Correction and 
IGRT Augmentation 

Promoted

Importing of SGRT 
images and reports into 
OIS was first reported

Postural Video Released 
allowing for real-time 
video based postural 

correction prior to IGRT

2020

2021
AlignRT Advanced 

Platform continues to 
open new opportunities 

for expanding SGRT 
capabilities

“The Future of SGRT” presented at 
SGRT annual  meeting 

The promotion SGRT to IGRT’s status 
in OIS discussed

New Patient ID Released

2022

2023
DoseRT enters the clinic 
brining with it the ability 

to visualize treatment 
delivery in real-time

MapRT enters the clinic 
brining SGRT APIs to 

planning

2024





➢ Quantitative cross -sectional study of 145 patients that 
determined the prevalence and severity of thermoplastic 
mask -induced anxiety.

➢ There was a high prevalence of anxiety during the mask -
making process as well as during radiation treatment, 
93·8% (n = 136) and 94·5% (n = 137), respectively.

➢ The high prevalence of thermoplastic mask -induced 
anxiety highlights a critical aspect of HNC patient care

Studies on “mask anxiety” in Head and Neck Cancer (HNC) Patients



➢ Meta analysis of primary research papers published in 
the last 10 years were gathered from Scopus, PUBMED, 
Web of Science and OVID databases.

➢ Ten studies were identified for inclusion

➢ The review indicated comparable reduction of 
intrafraction motion between conventional masks, Open -
Face masks and maskless SGRT techniques.

Meta Analysis of Comparisons Between Full, Open -Face, and No Mask 



➢ Comparing Full Mask (FM), Open -Face (OF) Masks, 
and Maskless setups.

➢ Findings suggested the current Standard of Care 
(SoC) Full Head (FH) masks, Open Face (OF) masks, 
and maskless SGRT can allow for comparable set -up 
accuracy and intrafraction motion restriction.

➢ Radiotherapy centers may consider transitioning 
towards the use of novel immobilization methods to 
improve patient comfort.

➢ Evidence is currently limited regarding maskless 
SGRT, but early reports show positive results and 
suggest it may be a safe and effective method of 
immobilization.

➢ Additional studies are needed

2019 AdventHealth – Parker (n=326)

Meta Analysis of Comparisons Between Full, Open -Face, and No Mask 



Additional Institutional Studies



MapRT for Efficient Exploration of Non -Coplanar Solutions

➢ Intracranial SRS is considered a high precision high dose abalitive procedure.

➢ It is often delivered in non -coplanar beam arangements utilizing 4 - 6 couch positions

➢ While risk of collision can be high developments like Varian’s HyperArc artifically reduce the risk by 
limiting the available solution space explored during the planning process

➢ MapRT allows planers to explore the full possibility of the solution space with confidence even for highly 
complex single isocenter multiple target (SIMT) SRS cases with previous irradiation that need to be 
avoided 

Single SIMT SRS Plan 4 grouped SIMT SRS Plans to avoid previous 
treated areas



MapRT for Rapid Non -Coplanar Plan Validation Through ESAPI Integration 
(C#)

➢ Leveraging the API allows the user to rapidly evaluate the plan context being worked on while planning.

➢ The API also allow the user to generate a collision map that can be dynamically explored for alternate 
solutions for failing fields reducing planning time by more than 30 minutes.



Advanced Script Assisted Techniques



Dose Visualization During Delivery
How cool is that!!



Potential Quantitative ApplicationsPotential Quantitative Applications



*The amount of Cherenkov light emitted is proportional to the dose delivered to the medium 

❖ Ilya Frank and Igor Tamm worked out the mathematics for this and shared the 
1958 Nobel Prize with Cherenkov

25cGy
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100cGy 300cGy

250cGy
200cGy

150cGy

Clinical Validation of Potential Quantitative Applications



CASE STUDY: Identifying the Impact of Daily Positional Variance
Identify interfraction changes in both patient position and immobilization…

➢ 67  Year Old Female  undergoing 3DCRT for Prone Breast

➢ Visual verification of treatment dose initiated from fraction 1 of treatment

➢ Fraction 3 - Exit dose through arm noted by physics team during daily review

➢ Investigation showed prone pad indexing places slightly inferior resulting in wrong elbow position 

➢ Decreased arm extension resulted in beam exiting through upper arm.



➢ Planned Exposure?

➢ Are we limiting the entrance 
and exit dose exposure to 
posterior lateral chest wall 
and upper arm or is this a 
setup issue?

➢ Planned Exposure? 

➢ Does the patient have 
entrance and exit dose 
exposure to posterior lateral 
chest wall and upper arm to 
address coverage concerns 
on breast and nodal regions 
or is this a setup error?

CASE STUDY: Beam Guide for Identifying the Impact of Positional Variance
Identify the impact of patient position on expected dose delivery…

Beam Guide TM is 510K Pending



Complete documentation of complex cases within the OIS

Planning Challenges
• Overlapping dose volumes resulting in 110Gy regions of dose

• Required optimization of plan around previous dose and strategy to account for dose from both sides (1 iso vs 2 iso)
• Limited ability to travel requiring treatment locally on Varian Edge linac (SGRT, HDMLC, PerfectPitch couch…etc.) 

• Limited MLC field sizes 

Treatment Challenges
• Varian Edge won’t treat 2 isocenters in the same plan  (2 isocenter synchronously optimized plan gives best result)

• Uniformity of dose is dependent on both isocenter deliveries
• Uncertainty needed for dose uniformity and overlap avoidance is approx. 3mm and 1.5 degrees in all directions  (need DIBH CBCT)
• 6DoF setups are non -transferable between isocenters with Varian PerfectPitch couch.
• Reference surfaces are non -transferable between treatment plans 
• Bolus required over bilateral chest walls obstructs the surface of the patient



Complete documentation of complex cases  within the OIS



OIS Module: Standardize Your Documentation and Approach 

The OIS Module allows clinicians to keep their standard, well established, IGRT process and promotes SGRT documentation 

so that the supervision requirements for SGRT fall within those same standard workflows.



OIS Module: Standardize Your Documentation and Approach 

The OIS Module allows clinicians to keep their standard, well established, IGRT process and promotes SGRT documentation 

so that the supervision requirements for SGRT fall within those same standard workflows.

OIS Module: Standardize Your Documentation and Approach 

The OIS Module allows clinicians to keep their standard, well established, IGRT process and promotes SGRT documentation 

so that the supervision requirements for SGRT fall within those same standard workflows.







Osteoarthritis Workflows Reimagined
ALAR for non -malignant disease sites

What could a future Sim –  Plan –  Treat –  Dose process look like?



Sim –  Plan –  Treat –  Dose

We can replace a standard CT sim with a completely optical sim for some indications.

Osteoarthritis Workflows Reimagined

https://github.com/tallhamer/MapApp



Sim –  Plan –  Treat –  Dose

We can then convert an optical sim surface to a synthetic planning CT.

Osteoarthritis Workflows Reimagined



Sim –  Plan –  Treat –  Dose

The sim surface then becomes the treatment setup surface.

Osteoarthritis Workflows Reimagined



Sim –  Plan –  Treat –  Dose

Image and deliver the treatment as planned using the synthetic CT.

Osteoarthritis Workflows Reimagined



Sim –  Plan –  Treat –  Dose

Visualize the dose delivery using Cherenkov imaging.

Osteoarthritis Workflows Reimagined



Sim –  Plan –  Treat –  Dose - Document

Document and review the treatment in the OIS (Offline Review) just like any other treatment.

Osteoarthritis Workflows Reimagined



Summary
➢ We have reviewed historical cases where boundaries 

may have been pushed with maskless H&N cases and 
where we are now.

➢ We looked at some present “opportunities” to expand the 
utility of existing SGRT technologies by “nudging” a 
boundary or two.

“Good company in a journey makes the way seem shorter. ” – Izaak Walton



Extending the Healing Ministry of Christ

Thank You!
➢ Special Thanks to the AdventHealth Physics team.

Adi Robinson PhD
AdventHealth - Celebration

➢ Special Thanks to to all of you who push the boundaries and bring hope to so many patients.
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