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Introducing AlignRT

AlignRT

Market leading solution for Surface Guided
Radiation Therapy (SGRT)

Increases accuracy In treating left-breast cancer while helping
to protect patients’ hearts



The Hidden Danger in Treating Left-breast Cancer

Proximity Cardiac complications
Proximity of the left breast to the

‘ Radiation exposure increases
heart leaves the heart vulnerable risk of serious long-term cardiac

to radiation exposure. complications.
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Evidence of Perfusion Defects

Single-photon emission computed
tomography (SPECT) is used to

predict short-term cardiac events3

Siemens single-photon emission computed tomography machine in operation.
Photograph courtesy of Y Trottier.



Background

Purpose of Current Study:

* To evaluate radiation-induced cardiac toxicity after left breast/chest
wall RT with DIBH

Existing Data — 2005 Study:

Marks at al. studied the incidence of new perfusion defects post-RT
(1998-2001) *

* 114 patients were treated In free-breath with no surface guidance
» Post-RT SPECT were compared with the pre-RT studies

* Results:

 Incidence of new perfusion defects = 27% 6 months after RT (increasing to
42% after 24 months)

e 12% to 40% of patients with perfusion defects also reported wall motion
abnormalifies (compared to 0% to 9% without perfusion defects)

e Conclusions:

“RT causes volume-dependent perfusion defects in ~40% of patients within 2 years”

1 Marks, L. B. et al. The incidence and functional consequences of RT-associated cardiac perfusion defects. IIROBP 63,
214-223, doi:10.1016/}.1jrobp.2005.01.029 (2005).



Evidence of Perfusion Defects

2 1%

In one study, twenty-seven percent of patients treated for left-breast cancer
demonstrated SPECT volume-dependent cardiac perfusion defects within 6 months.?
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| How DIBH Works

Patient Heart moves down & Patient holds breath Radiation
breathes In away from chest wall (typical duration: 20s) administered

Images courtesy of J Matney PhD



Traditional DIBH Techniques Also Have Their Limitations

Breath hold without guidance —
* Not necessarily reproducible®

Breathing control systems —
« Large positional variations can occurtt
 |nvasive for the patient’

Box on chest —

* Tracks vertical displacement of box on xiphoid process:
Measures breath hold in one dimension only



Issues With DIBH: Implications

DIBH, If not performed effectively, may not be
enough to prevent heart damage.s



A robust solution

Deep Inspiration Breath Hold (DIBH) gZaa\ile[alzd}

CT Planning for DIBH Therapy with AignRT

« Patient’s position tracked with extreme
accuracy to match planning position

Moves the heart away from the Helps ensure reproducibility and
treatment site accuracy for every breath hold and

every fraction

Patient achieves optimal
breath hold during planning

www.generalcancerhospital.com
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More than 700 installations worldwide, including:

UK Helidelberg

UK Dresden (x2)
Klinikum Bayreuth (x3)
UK Erlangen (x3)
Bonn-Rhein-Sieg (x3)
Darmstadt (x2)

Zurich University Hospital

Biel (x2)

Guy’s and St Thomas’' Hospital (4)
Dublin Beacon Hospital 37/50 of the US “Best hospitals for

Cancer” have Vision RT's systems

Memorial Sloan Kettering Cancer Center (9)
Massachusetts General Hospital (6)
Mayo Clinic, Rochester (5)

Cleveland Clinic

Oslo University Hospital
University of California (10) - San Diego,

UC Davis, San Francisco, Irvine, Los Angeles
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Three stereo camera units measure the 3D patient
surface

This Is matched to the CT reference

Patient setup:

Gives XY/Z translations and rotations <1lmm, <1 D s @oo 00 v

degree accuracy - (S Pee RO ]

Treatment:

Holds beam If patient moves out of tolerance in any "
of 6 degrees of freedom, enables beam when Sall® 1
patient moves back into position Pitch® 0.3

Patient movement outside tolerance for more than 0 seconds

20s Video DIBH



Near infrared light in pseudo random speckle
pattern

Map of ~20,000 points of patient’s external
anatomy

Rigid registration algorithm computes deviation
from reference surface

Sub-millimetre accuracy In all 6 degrees of
freedom

Holds beam If patient moves out of tolerance In
any of 6 degrees of freedom, enables beam
when patient moves back into position
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How AlignRT Helps To Protect the Heart

DIBH CT scan Is performed as During treatment, patient motion is tracked by AlignRT.
normal and exported to AlignRT.




How AlignRT Helps To Protect the Heart

Beam

v
$°¥ ENABLED
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Cardiac perfusion defects at 6 months AlignRT Research
as measured using SPECT imaging

30%
Various studies using older techniques of
2o breast radiation have been studied, with
20% varying rates of resultant heart damage*°.
15% _ . .
In recently published study at the University
10% of North Carolina, patients were treated using
- AlignRT for DIBH. 0% exhibited cardiac
perfusion defects six months after
0% treatment?20.
Traditional Using AlignRT
Treatment and DIBH

www.generalcancerhospital.com 25
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Abstract

Purpose: Deep inspimation breath hold (DIBH) is used o deaease cardiac irmdiation dunng
mdiation therapy (RT) for breast cancer. The patients most likely to benefit and the impact on
reatment ime remain largely unknown. We sought to identify predictors for the use of IXBH and
o quantify differences in dosimetry and treatment time using a prospective registry,

Methods and materials: A total of 150 patients with keft breast cancer were enmolled. All patients were
smulated with both free breathing (FB)and IXBH. R'T was delivered by ather modality. Altemate scans were
plinned with use of deformahle rgistration to mehuade identical RT volumes. DIBH patients were momiored by
a real-ime surface racking system, AlgnRT (Vision RT, Ld, London, United Kmgdom). Basclme
chamctenstics and treatment tmes were comparad by Fisher exact test and Wikoxon rank sum ted. Dogmetne
endpoints were analyzad by Wikoxon ggned rank test, and Inear regresson identified prediciors for change in
mean heart dose (AMHD).

Results: We treated 38 patients wath FB and 110 wath DIBH. FB patients were okder, more kely to have heart
and lung disease, and kess hikely o recenve chemothenpy or immaedite econstruction (all 2 < .05). Treatment
tmes were not sigrificantly different, but DIBH patients had greater vanability in times (P = .0002). Of 146
evaluabke patients, DIBH resulted in > 20 cGy improvement m MHD m 107 patients but a>20 oGy increase in
MHD m 4. Both MHD and hung V20 were significantly lower in DIBH than in pard FB plans On
multivanake analyes younger age (4.18 oGy peryear; £ < 0001), higher body muss mdex (6.06 diy»kg"m::
P = _0018), and greater change m hing volumes (130 oGy/L; £ = 003) ware assocuated with greater AMHD,

This study was fundad by a research grant from Kaye Family New Techmologies
* Comresponding awhor. Dam-Farber Cancer Instinte, 450 Brookline Ave, Boston, MA 02215,
E-mail addresses: jhellong@lrocharvard.edu (JR. Bellon), Ylyatshaya@lroc harvard edu (Y. Lyatskaya).

hip/Adx. doiorg/10.101 6] prro. 201 5.06.(02
I879-850040 2015 American Society for Radistion Oncology. Published by Elsevier Inc. All rights reserved

Proven

Why AlignRT Is different

10 published papers in DIBH showing reproducibility
of the technique / reduction in cardiac dose®:14-20

* New study suggests prevention of cardiac perfusion
defects for left breast patients at 6 month follow-upi®

* Monitors patient surface throughout treatment in all
6 degrees of freedom

« Adds no time to procedure®

 Completely safe and non-invasive: no radiation
exposure, non-contact

* Published papers also show value for AlignRT use In
other indications including non-DIBH breast, brain,

head and neck, sarcoma and other cancers21-30

VisionRT.com/heartstudies



Summary

Heart radiation damage Is a widely acknowledged issue.
It can lead to morbidity and mortality.

DIBH can help avoid heart radiation exposure —
provided it Is performed accurately and reproducibly.

AlignRT Is a fast, non-invasive means to help
ensure effective, reproducible DIBH.

A new study suggests that AlignRT
helps prevent cardiac perfusion
defects In left-breast radiation
therapy patients.
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AlignRT® is a medical device for prescription use, with FDA 510(k) clearance. Refer to the product guide for information on intended uses, claims, warnings and precautions. There are no known side effects or contraindications.



