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C-RAD Patientenlagerungsiiberwachung und Atem Gating
wahrend der Strahlentherapie :

- die Erfahrungen aus Gelsenkirchen, Dresden, Weiden, Lund, Seattle und Stockholm

Fur:

Treffen von AK IMRT und AK Klinische Festkorperdosimetrie
03. + 04.04.2017 - Munster
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Background of the Presenter

* Ph.D in Medical Physics from University of Genoa and
National Cancer Institute of Milan - Italy
(,,Lasers in Surgery and Oncology*)

* Since 33 Years in Germany

* Professional Experiences with Hewlett-Packard Medical
and Agilent Technologies Optical Division in Boblingen
(Product Design). With C-RAD since beginning 2013.

e Scientific Publications : www.franco-canestri.de



http://www.franco-canestri.de/

Background of the Company

- Product ideas based on specific studies about patient positioning
and monitoring during radiation therapy at the :

Karolinska Institutet, Stockholm
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- Research and first developments by Anders Brahme started back in 1997

- C-RAD company was founded in 2003, now with Main Subsidiaries in
USA, Germany, France and China plus 20+ Distributors world-wide.

= C-RAD GmbH in Germany : 3 Offices in Berlin, Karlsruhe and Landau (Pfalz).
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End-to-end treatment solution

Sentinel 4DCT Catalyst/HD/PT in Multi Vendor
in CT room RT room Support
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ylnstalled base”“ C-RAD Systeme in DACH :

,Sentinel” (CT Raum) : 18
,Catalysts” (Behandl. Raum) : 35 alle (1-Kamera + 3-Kamera HD (*))
( ,Catalysts HD“ (Behandl. Raum) : 18 (*) )
C-RAD ,HIT“ Raum Lasers : 12
Gesamt : 65 C-RAD Systeme - Deutschsprachige Lander

(Status ende Marz 2017) in 29 Kliniken.

Publikationen : aus LMU, UMM, Uni Mainz, Gelsenkirchen, etc.

Uni Kliniken mit C-RAD : Aachen, Mainz, LMU x 2, UMM, Bonn, Koln, Essen.

(*) : Catalyst HD 3-Kamera Version




C-RAD Team fuir Deutschland

Michael Gc'J'tz
NC-RAD

Field Service Engineer
Wittenstrasse 30K

DE-13509 Berlin

Mobile +49 (0) 159 04 19 19 29
Telefon +49 (0) 30 609 847 567
michael.goetz@c-rad.com
www.c-rad.com

Lars Gusch
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Global After Sales and Support Manager
C-RAD

Franco Canestri

Reaion Manaaer Germany, Austria and Switzerland
3 A
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Home Office :
Kirchpfad 12A
D - 76877 Offenbach bei Landau (Pfalz)

Phone : +49(0)6348.9239583
Mobile: +49(0)176.10023655

Tim Thurn
m C"? }{%iﬁ.

President and CEO
C-RAD
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NEW ! C-RAD SGSRT

solution

Stereotactic radiation therapy including
Sframeless SRS and SBRT workflow

All-in-one solution
for SRS and SBRT!




COtOlUSt WorkﬂOW:Stepz—RT

(first Fraction)

from CT Room in RT Room
SENTINEL @ cata | yst

- Again : Patient’s Surface (now, first fraktion at the Linac)
+ local Gating

Delta=0
Delta>0

Gating at Linac Back-projection, Isocenter

Patient Vicinity & Safety
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Workflow in RT : Lagerungshilfe Check am Linac
(Genauigkeit < 1 mm. — konfigurierbar)

Isozentrum




Respiratory gating / coaching for
”Deep Inspiration Breath Hold” (DIBH) ' @@

,Catalyst” | ,Sentinel”

RT €& CT

Exported via DICOM
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Patient’s Visual feedback
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Neue C-RAD Bluethoot Patientenbrille

- 4DCT im CT Raum (Sentinel)
- Gating im Linac Raum (Catalyst)



Dosimetrical comparison between Plans in
DIBH and free breathing via C-RAD Goggles.
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ReSU ItS (Hepp, R. — Galalae, R. - 2015)

* Lung (DIBH vs. Free Breathing) :
— Voey : 12% vs. 17% (p:0.0003)
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— Reduction of lung complication probability >20%*

*Zurl et al, Strahlenther Onkol 2010




RESU ItS (Hepp, R. — Galalae, R. - 2015)

* Heart (DIBH vs. NB):
— Vig6, : 0,3 % vs. 3 % (p:0.0002)
»:21,4 Gy vs. 45,7 Gy (p<0.0001)

\ 4

- D

2cm

— Mean Dose to the heart halved

— In 80% long-term cardiac mortality risk below 1%*
* In Free Breathing: 30% of the patients !!!

*Pili et al, Int J Radiat Oncol Biol Phys 2011




1-camera vs. 3-camera
Upgrade and final Installation




3-Camera Solution
KFJ Spital — Wien —

e Also for Stereotactic
and PT Treatments

e Full Patient Surface
coverage

* Monitoring
independent from
couch kicks



Right Camera 2 Left Camera 3 Central Camera 1

Camera
Shots

Composite
Global

Views
(R2+L3+C1
Camera Shots
Super-
impositions)

Right View Central View Left View




3-Camera Catalyst Stereotactic Report with Screen View

14:27:36 SD Patient Vicinity Recognition

Resuit Settings

Benefits for Stereotactic
Appications :

1) Full patient coverage
indep. from couch kicks

2) Positioning, Patient Vicinity

3) Motion

4) Gating

5) Audio/Vidual (Googles)

6) Non-rigid Algorithm

Q7052004 143411

Critical Angles / Views

-> Instant verification of
postural errors (shoulder and head rotation)




,Patient Vicinity” und Sicherheit :

13:51:38 Hals li 12:43:26 Fussli &
Result Settings
Resut ' §
Dewiation . Settngs .
o Couch
Lat
Absolute Reolative
Long
Vert . +58mm +58 mm
Rot +164 6 mm 354 mm
Roll 482 8 mm «10.2 mm
Pitch +08° «08 "
Relative
04"
+02°

frrer]

6 DOF

] ‘ +
0
o+ ‘ ’ ‘ II ‘ ‘ ‘ L ' ‘ Lat=0 Long=200 Jfert=-500 Rot=0.0 contr0|”
o ) o BODY

Sicherheitsfenster Lagerungshilfe Infomationen ...
(konfigurierbar)




... and now ... let us think , out of the box“




Flexibilitat des Systems ... mit / ohne Brille

select Fieild [ (N T 8
=

N
Respiratory \\\_\
Gating spot (trad?ti(\mal use)

+Long




Head & Neck ... ohne Masken ... (Sweden)

“Reduced fixation with
optical monitoring
for palliative whole brain
radiotherapy treatment”.

Silke Engelholm at al.

Radiation Physics, Skdne
University Hospital, Lund,
Sweden

,Gating” primary spot ...

Secondary spot
also available.

Sicherheitsfenster



Head & Neck ... ohne Masken ... (USA)

“Application of Surface Mapping in
detecting Swallowing for
Head & Neck Cancer”

David Shepard et al. - Swedish Hospital
Seattle, USA

,Gating” spot ...

Sicherheitsfenster



Sarcoma Positioning after / during Pharmaceutical Treatment

(with “crop” function)

CALCULATED
CORRECTION

COUCH

Absolute Relalive
Lat +2.6 cm 0.0 cm
Long +29.4 cm 0.0 cm
Vert -5.4 cm 0.0em
Rot 0° 0°

POSTURE
Relative

Roll 0°
Pitch 0

|0 ©

C-RAD Catalyst’s
,CPositioning” shows
fraction-by-fraction
surface changes ...



NEW ! C-RAD SGSRT

solution

Stereotactic radiation therapy including
Sframeless SRS and SBRT workflow

All-in-one solution
for SRS and SBRT!




Clinical Training Process

Technical Training as part of
the Installation

Target group: Physicist and
Lead Therapist

Performed by: C-RAD
Installation Engineer

4 hours

On-Site Clinical Application Optional: C-RAD Training
Training center

Target Group: Physicians,
Physicists and all therapists

Target group: “Super user”

Performed by: C-RAD
Clinical Application
Specialist

3 days

Follow up On-Site Clinical
Application Training

Target Group: Physicians,
Physicists and all therapists

Performed by: C-RAD

Clinical Application
Specialist

2-3 days

Training and support on
demand




Reporting

(on screen and in .pdf)
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Deep inspiration breath-hold (DIBH) Radiotherapy in left-sided breast cancer:
Dosimetrical comparison and clinical feasibility in 20 patients
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Application of Surface Mapping in Detecting Swallowing
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P u b I icat i ons : using optical surface scanning and reprojection

Mattias Jtnusan' | Salle Coberg’, Charlotte Thornbery', Sven mick’
Medical Xadistion Physss, Departmant of Clinial Science, Malmo, Lund University
Radiation Physc, Shine Usiversty Mospatal, Aladmo, Swedden

Increased patient throughput for treatment with

helical tomotherapy ~
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Thank you for your attention !

- Videos

www.c-rad.se

franco.canestri@c-rad.com
Mobile : 0176.10023655
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