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Who are we?



Parker, CO



Parker



AdventHealth, Parker

• Worldwide primary show site for VisionRT

• Mike Tallhamer – Chief Physicist

• Access to pre-production and beta versions

• Provide feedback for development



SIM PLAN TREAT DOSE

SGRT…
… every patient… every fraction… 

…every step.



SIM PLAN TREAT DOSE

SGRT… throughout the entire Rad. Onc. workflow.





Used when…

Need to monitor, control, or account 
for beath motion…

4D CT Workflows

Deep-Inspiration Breath Hold (DIBH)
• DIBH Breast
• Breath-Hold SBRT

CT-Sim RoomSimRT®



SimRT®

How does it work?

Use IR cameras to map surface

Select patch on surface to monitor

Can detect change in surface at 
patch during breath motion

What does this look like?



SimRT®

What does this look like?



SimRT®

Why do we use it?

Being able to select the monitoring 
patch improves tracking

No cumbersome block to secure

Significantly faster workflow

Excellent 4D results



SimRT®



SimRT®



Treatment Planning

Let’s pause…

… and turn back the clock a 
few years



Treatment Planning

A few years ago…

We have some unsolved problems

We have “Planning Gap” between 
sim and treatment



Treatment Planning

Planning Gap



Treatment Planning

Planning Gap
1

Limited collision 
modeling

Only using Body contour… if at all.

2
Limited beam 
geometry

Coplanar, clearance uncertainty, 
better options not attempted

3
Late 

discovery

Plan Approve Setup Treat

Issues surface at dry-run or 
first treatment



Treatment Planning

All issues have same cause

CTs only see a narrow band of 
the body

Often can’t see collision risks

?

Planning Gap

How do we solve this?



Back to the CT-Sim room

How do we solve this?

Let’s go back to the Sim room



Back to the CT-Sim room

Add VisonRT Cameras

Use IR cameras to map surface

If we could map the whole 
surface… head to toe…

Then we could use this surface 
to check arc clearance

How do we make this work?





But we don’t know where 
this is in CT space



Use same method as 
AlignRT plate-calibration



Now we have a point in 
3D space





Ignoring some details 
here.

Camera Space =  CT Space



CT-Sim Space



To 3D map 
Software…

CT-Sim Space



Plan with Iso

3D Mapping Software





MapRT®



Acquire surface during Sim

MapRT®



Now can use that surface 
during planning

MapRT®



MapRT®



MapRT®



MapRT®



MapRT®



MapRT®



MapRT®



MapRT®



MapRT®



MapRT®



MapRT®

Non-Coplanar planning…

Reduces low-dose smear

Can improve conformity  (depending on plan)

Some argue… doesn’t make high-dose region any better

But, certainly doesn’t make high-dose region worse.



MapRT®



MapRT®



MapRT®



MapRT®



MapRT®



MapRT®



MapRT®



MapRT®



MapRT®

Pushed arc length and couch 
kicks to their limits using MapRT

All arcs cleared during treatment



MapRT®

Advanced MapRT

Comes with API

Can write ESAPI scripts to access 
3D surface right in Eclipse

Can write Python apps, etc.

Can do anything you want with 
surfaces



Treatment Planning



Linac Vault

AlignRT®



AlignRT®

The Original SGRT Solution

Tracks patient before and during Tx.

Assists with localization

Monitors immobilization



AlignRT®

A suite of solutions…

Postural Video

Respiratory Module

OIS Module

AutoROI Module

BeamGuide



AlignRT®

Postural Video

Respiratory Module

OIS Module

AutoROI Module

BeamGuide



AlignRT®

Postural Video

Assists with patient setup

Shows outlines of all surface

Can compare and adjust 
patient to outlines in real time



AlignRT®

Postural Video

Respiratory Module

OIS Module

AutoROI Module

BeamGuide



AlignRT®

Respiratory Module
Phase and Amplitude Gating

Continuous monitoring in 6 DoF

Deviceless Delivery



AlignRT®

Postural Video

Respiratory Module

OIS Module

AutoROI Module

BeamGuide



AlignRT®

OIS Module AlignRT reports in ARIA

Show up in Offline Review Timeline

Reports show up in Doc’s image list

Ready for approval



AlignRT®

OIS Module AlignRT reports in ARIA

Show up in Offline Review Timeline

Reports show up in Doc’s image list

Ready for approval



AlignRT®

OIS Module AlignRT reports in ARIA

Show up in Offline Review Timeline

Reports show up in Doc’s image list

Ready for approval

Satisfies  CPT 77387 mod 26



AlignRT®

CPT 77387 mod 26



AlignRT®

CPT 77387 mod 26

SGRT Element CPT 77387-26
Billing Requirement Explanation Found Where?

Clinical Rationale
Validate medical necessity 
of SGRT use

Why SGRT was clinically 
indicated

Shift Verification
Supports guidance and 
tracking professional review

Record the magnitude of 
positional shifts

SGRT Performance Summary
Shows that the service was 
performed

Document that SGRT was 
used

Physician Review and 
Approval

Demonstrates professional 
interpretation & approval

Document that the Rad. 
Onc. approved data

Physician notes, Rx, or consult

Offline Review (or similar)

Was missing…

Was missing…

OIS reports now in Offline Review

Now approved in Offline Review



AlignRT®

Postural Video

Respiratory Module

OIS Module

AutoROI Module

BeamGuide



AlignRT®

AutoROI Module
Protocol based automatic ROIs 

Provides 3-5 ROI options per protocol

Introduces ROI consistency among staff

ROI creation time:   minutes  →  seconds



AlignRT®

AutoROI Module

Auto Manual

Auto Manual

Right Breast
• Dise coefficient: 0.967
• RTDs: Clinically Equivalent 
• Contour Time:

• Auto: 8 seconds
• Manual: 95 seconds

Left Breast DIBH
• Dise coefficient: 0.901
• RTDs: Clinically Equivalent 
• Contour Time:

• Auto: 10 seconds
• Manual: 100 seconds



AlignRT®

Postural Video

Respiratory Module

OIS Module

AutoROI Module

BeamGuide



AlignRT®

BeamGuide
Overlays tx field onto real-

time postural video



AlignRT®

BeamGuide
Overlays tx field onto real-

time postural video

White outline = intended 
(on DICOM surface)

Orange is field projected onto 
current surface

Can assist in setup

DIBH Lt Breast



AlignRT®

BeamGuide
Can also be use 

retrospectively with DoseRT

Verify intended dose extents

Is this intended?



AlignRT®

Postural Video

Respiratory Module

OIS Module

AutoROI Module

BeamGuide



AlignRT®



Dose Delivery

How to see dose on the surface?

Need to visualize Cherenkov emissions

What are Cherenkov emissions?



Dose Delivery

Cherenkov emissions

It’s the blue glow you see in nuclear 
power plants 

Created when charged particles transit 
some medium

Particles exceed the speed of light for 
that medium

It’s like a photonic sonic-boom



Dose Delivery

Cherenkov emissions

Effect also happens in human tissue during 
radiation therapy

With sensitive camera, can capture image of 
these emissions

Can analyze emission to create a “dose” map

This is:  DoseRT®



DoseRT®

Why do we use this?

Detect setup / planning errors

Initial experience suggests ~10% of 
patients have…
• Compliance
• Setup
• Planning issues

Literature show similar



DoseRT®

Treatment issues…

Incorrect Port-
Film Settings

Delivering ~2 MU to 
Contra-Lateral… per fx.



DoseRT®

Treatment issues…

Clipping Chin

Missing Breast 
Tissue



DoseRT®

Treatment issues…

Lateral field includes 
arm… okay, but…

… also includes face

… even worse.



DoseRT®

Plan
Simulate, optimize,
Predict.

Deliver
Treat according to plan.  
No feedback.

Assume?
No way to verify

THE BLIND SPOT

Plan
Simulate, optimize,
Predict.

Deliver
Treat according to plan.

Verify
Cherenkov imaging In-course corrections

Adapt

BEFORE… Open-loop delivery…

NOW… Closed-loop delivery…



DoseRT®

Treatment issues…

Can we detect clinically relevant issues with this?

Yes… but requires scrutiny.  Some kind of daily or weekly review.



DoseRT®

Clinical Use

Like all systems… needs QA to use well

The more we ask it to do… 

… the more rigorous QA will be needed



DoseRT®







SIM PLAN TREAT DOSE

SGRT…
… every patient… every fraction… 

…every step.



Special thanks to…

Mike Tallhamer

michael.tallhamer@adventhealth.com

Adi Robinson

adi.robinson@adventhealth.com

Thank you !
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