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AdventHealth, Parke rmees

* Worldwide primary show site for VisionRT
 Mike Tallhamer — Chief Physicist
* Accessto pre-production and beta versions

* Provide feedback for development



SGRT...

... every patient... every fraction...

..every step.

SIM PLAN TREAT DIONY=
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SGRT... throughout the entire Rad. Onc. workflow.

SIM PLAN TREAT DIONY=
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S Room

Used when...

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

4D CT Workflows

Deep-Inspiration Breath Hold (DIBH)

e DIBH Breast
e Breath-Hold SBRT
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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?
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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
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Treatment Planning
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Let’s pause...

... and turn back the clock a

IC\YACELES
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A few years ago...

We have some unsolved problems

We have “Planning Gap” between
sim and treatment
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Planning Gap



Treatment Planning

Limited collision
modeling

Only using Body contour... if at all.

Limited beam
geometry

Coplanar, clearance uncertainty,
better options not attempted

"
AdventHealth

Planning Gap

e Late
discovery

d
® ® ® ®

Plan Approve Setup Treat

Issues surface at dry-run or
first treatment
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Planning Gap

All issues have same cause

CTs only see a narrow band of
the body

Often can’t see collision risks

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
3
| 6/\ Use IR cameras to map surface
If we could map the whole
surface... head to toe...
( Then we could use this surface
O] / to check arc clearance

How do we make this work?






But we don’t know where
thisis in CT space




Use same method as
AlignRT plate-calibration
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Now we have a pointin
3D space
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I Camera Space = CT Space

Ignoring some details
here.




CT-Sim Space
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CT-Sim Space
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3D Mapping Software
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MapRT



“

Acquire surface during Sim
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Now can use that surface
during planning
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MapRT"

Clearance Map NOT FOR CLINICAL USE

Select Patient Select Plan For
Patient Name Patient ID Modified Date New Plan Plan Name Isocenter (mm) Exported Date New Plan
- - 04/12/2024 12:04:27 Va ‘ ‘ preview [0.0, 0.0, 0.0] 04/12/2024 12:04:27 I ]
02/12/2024 14:36:17 L V4
05/12/2024 08:35:21 [ Va
17/12/2024 09:20:47 L Vd
12/11/2024 14:35:05 [ Va
12/11/2024 14:29:52 Vd
26/11/2024 09:57:28 ra
16/01/2025 10:55:24 ® Va
11/02/2025 11:34:26 L rd
28/01/2025 09:50:58 ® Va

=+ Load DICOM file
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NOT FOR CLINICAL USE

Plan Name: LtScvLN, ISO (mm) [36.8, 85.8,108.3] = =

Select Patient Surface

Surface Name Captured

250107 195856 | 07/0172025 12:58:56

Select Treatment Room

Truebeam 15 . Oruebeam) Truegear (e=15)

\ IGRT Exact

| IGRT Bxact
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MapRT"

2] e R i IR e
Plan Name: LtScvLN, ISO (mm) [36.8, 85.8, 108.3] ) —

Select Patient Surface
Truebeam
10}
Surface Name Captured
20250107 194251 07/01/2025 12:42:51
20250107 195856 07/01/2025 12:58:56

Select Treatment Room

Truebeam [Truebeam] TrueBeam (img=Retracted) IGRT Exact
Truebeam e10 [Truebeam] TrueBeam (e=10) IGRT Exact
Truebeam e15 [Truebeam] TrueBeam (e=15) IGRT Exact
Truebeam e20 [Truebeam ] TrueBeam (e=20) IGRT Exact
Truebeam e25 [Truebeam] TrueBeam (e=25) IGRT Exact

Truebeam e6 [Truebeam] TrueBeam (e=6) IGRT Exact
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MapRT

2] R s R B
Plan Name: LtScvLN, ISO (mm) [36.8, 85.8, 108.3] . _

Select Patient Surface
Truebeam Imager 60
£O)
Surface Name Captured
20250107 194251 07/01/2025 12:42:51
20250107 195856 07/01/2025 12:58:56

Select Treatment Room

Truebeam e25 [Truebeam] TrueBeam (e=25) IGRT Exact
Truebeam e6 [Truebeam] TrueBeam (e=6) IGRT Exact
Truebeam Imager 50 [Truebeam] TrueBeam (img=50) IGRT Exact
Truebeam Imager 60 [Truebeam] TrueBeam (img=60) IGRT Exact

Truebeam Imager 70 [Truebeam] TrueBeam (img=70) IGRT Exact
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MapRT"

2] e DRI s R S
Plan Name: LtScvLN, ISO (mm) [36.8, 85.8, 108.3] ) _

Select Patient Surface
Truebeam
0]
Surface Name Captured
20250107 194251 07/01/2025 12:42:51
20250107 195856 07/01/2025 12:58:56

Select Treatment Room

Truebeam [Truebeam] TrueBeam (img=Retracted) IGRT Exact
Truebeam e10 [Truebeam] TrueBeam (e=10) IGRT Exact
Truebeam e15 [Truebeam] TrueBeam (e=15) IGRT Exact
Truebeam e20 [Truebeam ] TrueBeam (e=20) IGRT Exact
Truebeam e25 [Truebeam] TrueBeam (e=25) IGRT Exact

Truebeam e6 [Truebeam] TrueBeam (e=6) IGRT Exact
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A O O O W N
NOT FOR CLINICAL USE

Isocenter (cm)

X (R-L)

Couch Shift (cm)

@ MapRT has MLC

14.13

Status # ID Type Gantry Couch Direction #

© 1 Good Static 0° 0° - 4
1

©® 2 Good Static 45° 0° - =
2

©® 3 Good Static 90° 0° = 4
2

© 4Bad Arc 0°to 90° cw 4
Arc 170°

% 5 Good Arc 0°to 0° W 4
Arc 170°

©@ 6 Bad Static 90° 90° - 4
Field

©® 7 Good Static 90° 0° - ~
Field

Y(-S) 67.03 Z(P-A) .49 K& Couch Buffer (cm)
v
Y o Z o 2
v N
180
palil
260
310
=
i 0 ‘;0’6‘.0’
z
50 ®
100 .
150
180
270 280 300 320 0 20 40 60
Couch Angle(®)

2 ©  Patient Buffer (cm) 2 &

Y v

Couch Angle(®) Truebeam

o o)
Gantry Angle(?)
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MapRT"

A O O O W N
NOT FOR CLINICAL USE

Isocenter (cm)

Couch Shift (cm)

@ MapRT has MLC

X (R-L)

14.13

Status # ID Type Gantry Couch Direction #
© 1 Good Static 0° 0° - 4
1
©® 2 Good Static 45° 0° - =
2
©® 3 Good Static 90° 0° = 4
{ 2
©® -4Bad Arc 0°to 90° cw 4
Arc 170°
% -5 Good Arc 0°to 0° W 4
Arc 170°
@ -6 Bad Static 90° 90° - 4
{ Field
@ -7 Good Static 90° 0° - ~

Field

Y(-S) 67.03 Z(P-A) .49 K& Couch Buffer (cm)
v
Y ) z o 2
N
180
palil
260
310
=
i 0 ‘;0’6‘.0’
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Couch Angie(®)
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Y v
Couch Angle(®) Truebeam
o o)
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NOT FOR CLINICAL USE

@ MapRT has MLC

Status # ID
® 1 Good
1
@ 2 Good
2
® 3 Good
{ 3
© -4 Bad
{ Arc
© -5 Good
{ Arc
@ -6 Bad
{ Field
@ - 7 Good
Field

Type Gantry Couch Direction ¥

Static 0°

Static 45°

Static 90°

Arc  0°to

170°

Arc 0°to
170°

Static 90°

Static 90°

0°

0°

0°

90°

0°

90°

0°

Gantry Angle(*)

3) 7 Z 7.49 Couch Buffer (cm) > BB Patient Buffer (cm) >
v v
150 Couch Angle(°) Truebeam
7
210 3425 = (D)
Gantry Angle(”)
PI N
260 C:342.5° G:261.8°
R
310
0 (5]
50 O
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Couch Angle(°)
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NOT FOR CLINICAL USE

Isocenter (cm) X(RL) 1413 : Y(-S)  67.03 : Z(P-A) 749 Couch Buffer (cm)
Couch Shift (cm) X o ° Y o B z o °
v v v
@ MapRT has MLC gas
Status # ID  Type Gantry Couch Direction ¥ 210
{ © 1 Good Static 0°  0° - ™
1 260
©® 2 Good Static 45° 0° = 4
2
310
® 3 Good Static 90° 0° e 4

"0'6:0‘

{ 3
© “-4Bad Arc 0°to 90° CW £4
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Gantry Angle(®)
o
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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.
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Plan Sum - Frontal - AVG Abd 062425 (Avg)
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Plan Sum - Frontal - AVG Abd 062425 (Avg)
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Plan Sum - Frontal - AVG Abd 062425 (Avg)
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Plan Sum - Frontal - AVG Abd 062425 (Avg)
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Plan Sum - Frontal - AVG Abd 062425 (Avg)
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MapRT"

A Quickinks v

AnonEage v ©
81 hAMRQAY 3 @[20]m ¢t OORZ FT® R

Selection | Contowing | Image Registration || 4 Reachuthacams Disaninn || Arachahacarms 90 Entns | Dlam Fuahiatinn

Couch Buffer: 180
/]

Patient Buffer:

o 25
eckV2515E161.esapi.dl =
DECT_Evaluator.esapidil :
. Reload Map ata
53 MapRT has MLC i m
v g e .
N
315 N

v

) Actermsce fowts . €000, GoOo
% PV MapRT

Add or Remove Script from Favori]

Gantry Angle

Location

Clearance:

oK

20 35 o 4 %

Couch Angle
Close

TrueBeam547 - 6X IEC1217
_ TrueBeami547 - 6 | 512
Static-| TrueBeam1547 | static IEC81217

Arc Therapyd | Arc Dynamic | IEC81217

o | ArcTherapy! | TrueSeamisa7-6X | 0| _IEcs1217
Badield | Statici | ToeBeamiss7-ex | I | iecerarz

AdventHealth

Advanced MapRT

omes with API

an write ESAPI scripts to access
D surface right in Eclipse

an write Python apps, etc.

an do anything you want with
surfaces
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Treatment Planning
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AlignRT

The Original SGRT Solution

; = | ! f I Tracks patient before and during Tx.

Assists with localization

Monitors immobilization
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A suite of solutions...

Postural Video
Respiratory Module

OIS Module

AutoROI Module

BeamGuide
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AlignRT"

OIS Module BeamGuide

[ . $3 servsoor — {?/. cr:::oov ‘ - 97 RoM
o ]| - [
14 ‘ I ‘ 0.65
oo | | | G 0.26 :
19 i -0.30 . ‘
e ||| 0.76 ‘
s | I w° 041
o | B e 00
R —— [CH® 0.1

Respiratory Module AutoROIl Module

D cate

VRTen 0.1 Il * -

INGen  0.05 | — e

AT 004 ||| " »
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e
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Postural Video

‘ Treatment wrtt @ 2 o
ack I1ISO 1 ﬁ SGRT BODY b E? ROI3 5 ASSiStS With patient Setup

o
4 3 Reference 8§ Couchoo® -~ Beam Control

13
14
01

Shows outlines of all surface

Can compare and adjust
patient to outlines in realtime

19

|
|
|
).6 I
N
|

1.6
).9
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AlignRT"

OIS Module BeamGuide
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o | B e 00
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Respiratory Module AutoROIl Module

D cate
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BT e 0002020 B »



: ®
AlignRT

Respiratory Module
Phase and Amplitude Gating

SGRT BODY ROI1

10/24/2023 4:16:37 PM [ | BEAM: \

| EECE. : . . .
Continuous monitoring in 6 DoF

Deviceless Delivery

Respiratory Module Patch Movement
ittt 2608PM  PHASE D%

B ..-\.-mnnﬂﬂ“"l'l‘l

ﬁ?ﬁﬁiﬁ%ﬂiuuuuuq|‘||
AL

~N

Amplitude (rmem
b4 &) *
5 =
(=] g

10 20 40 50 60 70 80 90 100
hin Thresholds Time

Surface Deformation Video Patch
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AlignRT"

OIS Module BeamGuide
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OIS Module AlignRT reports in ARIA

—

A =T Een Show up in Offline Review Timeline

0.65 - = s

G 0.26
A
e Reports show up in Doc’s image list

w° 0.1

nie 0.0

[CH® 0.1

Ready for approval
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AlignRT"

AlignRT Report - 4/20/2026 8:26 AM - 222° (]

H
Treatment Report AdventHealth

AdventHealth - Parker
4120/2026 9:31 AM

PATIENT DETAILS SYSTEM DETAILS / SETTINGS
Name: PCR Number: _
Patient ID: Start Time: 4/20/2026 8:09:26 AM
Dale of Birlh End Time: 412012026 B:26:14 AM
Tolal Duration: 00:16:47
STATEMENT x il i e e scoani e con i

T = Wil
wtien during the nomal (Fres

SCREEN CAPTURE 1

412012028 8:14:52 AM

kYCBCT_03c01 «

Pelvis > Session Timeline | Course Timeline Session Mon 4/20/2026, Image 3 of 3
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AlignRT reports in ARIA

OIS Module
s =T e ) Show up in Offline Review Timeline

0.65 e ~= o

IC 0.26
.30
= Reports show up in Doc’s image list

we 0.1

nie 0.0

[CH® 0.1

Ready for approval

Satisfies CPT 77387 mod 26
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CPT 77387 mod 26



AlignRT"

SGRT Element

Clinical Rationale
Shift Verification

SGRT Performance Summary

Physician Review and
Approval

CPT 77387-26
Billing Requirement

Validate medical necessity
of SGRT use

Supports guidance and
tracking professional review

Shows that the service was
performed

Demonstrates professional
interpretation & approval

Explanation

Why SGRT was clinically
indicated

Record the magnitude of
positional shifts

Document that SGRT was
used

Document that the Rad.
Onc. approved data

(T
AdventHealth

CPT 77387 mod 26

Found Where?

Physician notes, Rx, or consult

Offline Review (or similar)

OIS reportWasmissingline Review

Now appWasdnis<fiine Review
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AlignRT"

OIS Module BeamGuide
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AutoROI Module
Protocol based automatic ROls

ROI Tools

Auto ROI

Provides 3-5 ROl options per protocol

Introduces ROI consistency among staff

Chest Wall Excluding Breast

Breast With Contralateral Strip

Breast With SCF

ROl creation time: minutes 2 seconds

ROI Performance

Cancel




AlignRT"
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AutoROI Module

MEREL

MEREL

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
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AlignRT"

OIS Module BeamGuide
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BeamGuide

Overlays tx field onto real-
time posturalvideo

DIBH Lt Breast

White outline = intended
(on DICOM surface)

Orange is field projected onto
current surface

Can assist in setup
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AlignRT"

BeamGuide

Is this intended?

Can also be use
spectively with DoseRT

jjection

tline

The current postural outline may be incomplete.
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AlignRT"

OIS Module BeamGuide
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Dose Delivery

How to see dose on the surface?

Need to visualize Cherenkov emissions

What are Cherenkov emissions?



low you see in nuclear

charged particles transit

|
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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

Thisis: DoseRT’




DoseRT"®

[nternational Journal of

Physics Contribution
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Initial Clinical Experience of Cherenkov Imaging
in External Beam Radiation Therapy Identifies
Opportunities to Improve Treatment Delivery

Lesley A. Jarvis, MD, PhD,* Rachael L. Hachadorian, MS,
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Why do we use this?

Detect setup / planning errors

Initial experience suggests ~10% of

patients have...
* Compliance
e Setup

* Planningissues

Literature show similar
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Treatmentissues...

Incorrect Port-
Film Settings

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

Treatmentissues...

Clipping Chin

« Missing Breast
Tissue
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Treatmentissues...

Lateral field includes
arm... okay, but...

... alsoincludes face | N

» 2024-09-2314:26:06 Cam [23013005] - Background Cherenkov

... evVen worse.
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BEFORE...
Plan @ Deliver ? Assume [ J
THE BLIND SPOT

Simulate, optimize, Treat according to plan. No way to verify
Predict. No feedback.

NOW...

Plan (®) Deliver Verify ®) Adapt

Simulate, optimize,
Predict.

Treat according to plan. Cherenkov imaging In-course corrections




®
DoseRT

Treatmentissues...

Can we detect clinically relevant issues with this?

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

Like all systems... needs QA to use well

The more we ask itto do...

... the more rigorous QA will be needed
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SGRT...

... every patient... every fraction...

..every step.

SIM PLAN TREAT DIONY=



Thank you !

Special thanks to...

Mike Tallhamer Adi Robinson

michael.tallhamer@adventhealth.com adi.robinson@adventhealth.com
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