Technicke novinky firmy
Elekta v oblasti
radioterapie

Human Care Makes
the Future Possible
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Linearne urychlovace Elekta -
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Versatility

Conventional Advanced Versa HD

radiotherapy stereotactic precision ‘One Solution.
Unlimited Possibilities.
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Versa HD

* Optimalizované pre streotakticku radioterapiu/ radiochirurgiu
* Digitalne riadenie linearneho urychlovaca

* Presné polohovanie cielového objemu s pomocou
zobrazovacej techniky Cone Beam CT

* Volumetric Moderated Arc Therapy VMAT

* HD kolimator Agility a vysoky davkovy prikon v rezime High
Dose rate mode

* Integrovaneé riesenie

— ozarovac, kolimator, MV portalovy zobrazovac, kV CBCT, 6D
polohovanie, sequencer (verifikacny systém) , Network Security Solution -
jedna IP adresa v nemocnicCnej sieti
Q ELEKTA



High- Definition Therapy

* Kolimacia s vysokym rozlisenim (HD
beam shaping) bola doteraz obmedzena
na malé ciefoveé objemy

— Mechanické obmedzenie MLC kolimatora s HD
rozliSenim
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* Versa HD umoznuje SirSie vyuzitie
kolimacie s vysokym rozlisenim
— Stereotaktické aj konvencné cielové objemy

— Pokrytie viacerych ciefovych objemov s
rovnako jemnym vyclonenim v celom
ozarovacom poli (lamely sa dokazu zasunut
medzi dve lamely z protilahlej strany,
vytvorenie ostrovCekov)
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Agility™ -

* Komfort pre pacienta

— Velka vzdialenost kolimatora od izocentra (clerance) =45cm
* Minimalizacia neziaducej davky

— Extrémne nizke prezarovanie pomedzi lamely (leakage)

Ochrana kritickych Struktur
— UZSi polotien (penumbra)

» Skratenie ¢asu ozarovania
— Vysoka rychlost lamiel spolu so zvySenou presnostou polohovania

 Zdokonalena klinicka efektivnost
— Zdokonalena technika VMAT

UlahcCenie prace
— Optimalne tvary clén bez pouzitia blokov



Extremne nizke prezarovanie pomedzi lamely
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Image courtesy of Vivian Cosgrowe, Ph.D., (2012) Head of Raditherapy Physics at St James's Instite of
Oncology, Leeds Teaching Hospitals WHS Trust, UK. Adapted from Hug et al. PMB 49 (2002) M158-T70

“Agility gives you better plans because
transmission dose is dose that is not
controlled by the treatment planning
system, ”

“When transmission is low, the treatment
planning system has more dose at its
disposal fo put it where it wants it. And,
most likely, it will produce plans with less
dose outside the target volume than would
an MLC that has a high amount of
fransmission. ”

Prof. Frank Lohr

Vice Chairman

Department of Radiation Oncology

University Medical Center, Mannheim, Germany
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Agility product data

Attributes: Dimensions / Weight / Speeds

MLCi2

Head rotation 365°
Head weight 420 kg
Radiation head diameter 81.5 cm™
Head to isocenter clearance 45 cm

Head rotation speed for set-up

122/ s maximum

Head rotation speed for dynamic delivery techniques

6°/s maximum

Leaf speed

Up to 3.5 cm/fs

Combined with leaf guide up to 6.5 cm/s

Diaphragm speed

Up to 9 cm/s

365°

380kg

62cm

45cm

12°[sec continuously variable

6°/sec continuously variable

0 to 2.0cm/sec continuously variable

0 to 1.5cmfsec continuously variable

* Maximum swept diameter

Attributes: Wedge

Integrated wedge size

0-60°

Wedge field size

30 (¥ed) X 40 (X)) cm

Attributes: Physics

X-ray to light coincidence

Penumbra (80-20%) for centred fields (at 6 and 10 MV)

Maximum distance along the major axes
between the light field edge and the
radiation field edge for centred fields at
normal treatment distance: 5x5 cm to
20x20 cm = 1 mm; 20x20cm to maximum
square = 1%

< 5.5 mm

Leaf tip penumbra variation for 5x5 cm field over the full travel range (for 6 and 10 MV)

=1 mm

Leaf position accuracy®

1 mm at isocenter

0.5 mm RMS
Leaf position repeatability = 0.5 mm
Average transmission through leaves** <0.375%
Peak transmission through leaves®* <0.5%
X-radiation leakage in patient plane outside primary collimator cone region *** <0.2% max, <0.1% avg
X-radiation leakage outside patient plane {(at 1 m) **** =0.5%

Up to 15x15 7mm, Large 8mm

Leaves
Leaves&diap

<1 % (max); 0.5% (average)

0.2% (max); 0.1 % (average)

<0.2% (max); <0.1% (average)

<0.5%
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Flattening Filter Free

FACTFILE — WITH
AND WITHOUY
THE FILTER:

b Right; In a stendard
linac, the flattening
hiter is usually cone-
shaped to flatten the
forward peaked mega
voltage photons,

¥ Opposite: Removing
the filter allows the full
strength of the photons
to be delivered as well
& increasing the speed
of delivery. Also, remov-
Ing the filter significant-
Iy reducas scatter and
the unvanted doses
assuciated with it.
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VMAT

Enhanced dose conformance
Reduced dose to surrounding organs
Single or multiple arcs

Reduced treatment 55




High Dose Rate mode

Previous

Generation Versa HD

wn

Number of fractions 5

High Dose Rate mode

* Improve treatment times with
escalated SRS/SRT dose regimens

Beam-on time per fraction 3'50” 2’10”

49% faster

Data courtesy of Prof. Frank Lohr i \ [ L [KT\
UMC Mannheim, Germany N\ / d



Rapid MLC leaf speed

Head and Neck Previous Versa HD

Generation

' Number of fracti 30 20
Rapid MLC leaf speed umber of fractions

+ Improve treatmenttmeswiy W

_ i 4 mins 2 mins
Beam-on time per fraction 53 seconds 49 seconds

; 42% faster

sophisticated modulation

y

Data courtesy of Prof. Frank Lohr. g [ I_ [HT'!IL
UMC Mannheim, Germany \ y, i
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High Dose Rate mode

“Delivery of a non-flattened beam with

3X higher dose rates VMAT requires greater leaf velocity.

2200 MU/min at 10MV The leaves need to move very quickly to
: manage the combination of modulation

1400 MU/min at 6MV and high dose rates. Up until now, leaf

speed has been the limiting factor. The
full potential of Agility will be realised

4500 1 : - ' with flattening filter free delivery.”

4000 '
£ oo Vivian Cosgrove, Ph.D., (2013)
5\ 90 Head of Radiotherapy Physics at St. James's
E 7500 1 Institute of Oncology,
® 2000 Leeds Teaching Hospitals NHS Trust, UK
§ 1500

1000 1

500

Required leaf speed cm/sec



Packages for unigue clinical needs

* Brain & Spine
* Head & Neck
* Lung

» Breast

* Prostate

Package = a portfolio of solutions




Packages for unique clinical needs

* Fixacné pomocky podla klinickych potrieb

Movement management
— Aktivna kontrola dychania, trigrovanie

* Potrebné softwarove licencie najma pre XVI
— Dvaoijita registracia — ciefovy objem, kritické
Struktary
— Symmetry - 4D CBCT zobrazovanie

Neinvazivne 4D zobrazovanie méakkych
tkaniv

— Clarity™, moznost intervencie pocas frakcie,
korekcia medzi frakciami

— Clarity Autoscan - 4D intrafrakcionalna vizualizacia

€ y
Sy—
Breathing [Nl N N N BN BN BN BB e
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Clarity — neinvazivne zobrazovanie makkych
tkaniv

CT and Clarity fused CT with Clarity Clarity segmented
contour structure



Clarity — neinvazivne zobrazovanie makkych
tkaniv

Add clear soft tissue visualization
to simulation, planning and
treatment workflows

Can be added to any existing CT
and linac equipment

No imaging dose and no invasive
procedures or markers required

Fast image guidance that uses
unique and automated, structure-
based matching

Affordable hybrid-imaging with
automatic fusion to support

- 2
Structure-based Track position, shape
positioning and size over time

contouring of soft tissue anatomy
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Linear

Image & data
archive

Oxicokicsy MOSAIQ®
information Data

SYSiEm Director™

MOSAIO

® Hospital
Informatio
n

Image Syste
acquisition
Imaging and Patient
positioning systems
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Open system 2 _—

Single source for patient and
treatment data without boundaries

h

Elekta Eclipse Pinnacle

Varian Siemens i } : Monaco/! XIOf
= - = ABAS/Focal

Tomotherapy Protons Cyberknife

Coherence + others...

Brachytherapy

Database migration/upgrade
from existing LANTIS database
with no historic data loss




Elekta Compact

« Compact Lite

 Compact imrT




Elekta Compact




XVI 5.0 nové funkcie s opciou Intra-fraction
iImaging
1) VolumeView during VMAT

— Umoznuje 3D VolumeView akviziciu po€as ozarovania s rotaciou gantry
(Conformal Arc, Dynamic Arc &VMAT). Toto umoznuje korekciu nastavenia
pacienta medzi jednotlivymi oblukovymi sekvenciami.

— Je mozna aj 4D VolumeView akvizicia poCas rotaéného ozarovania, ale v tomto
pripade XVI nedokaze kontrolovat’ kV davku.

* 2) PlanarView / MotionView during treatment

— Pri statickych poliach je mozné snimkovat 2D kV obrazy poCas MV ziarenia. Tuto
funkciu je mozné vyuzit na monitorovanie pohybu bezprostredne pred a pocCas
ozarovania. UzZivatel ma takto moznost zasiahnut, ak zisti, Ze pohyb poCas frakcie
prekroCil pripustnu mieru.

* 3) Annotation Overlay

— Umoziuje zapisat anotacie na referenénom obrazku a potom ich zobrazit' na
Zivom obraze. Ma to sluzit' na vizualnu verifikaciu anatomickej polohy pocas

ozarovania.

e 4) Static into Volumetric imaging

— Staticky 2D obraz je pritomny pred 3D VolumeView akviziciou. Pouzitie je
napriklad na to, aby sa obsluha uistila, Ze pacient sa nehybe pred tym, nez zaCne
akvizicia obrazu pre nastavenie polohy. .
Q ELEKTA
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XVI 5.0 Dalsie nové funkcie

« XVI R5.0 umoznuje pri MotionView zobrazovani pouzit funkciu
Pause/Restart

* 4D DICOM Export z XVI 5.0 umoznuje export obrazov zo
Specifickej fazy respiracného cyklu, pripadne export celého
respiracného cyklu. Import takychto obrazkov umoznuje v
sucCasnosti konturovaci system Focal 4D a bude mozny aj v
nasledujucej verzii MOSAIQu.

« Je implementovany nastroj na anonymizaciu pacientskych
udajov.

« XVI R5.0 umoznuje zobrazit hodnotu density v Hounsfieldovych
jednotkach.

Q ELEKTA



XVI1 5.0 zlepsenie integracie s onkologickym
informacnym systemom MOSAIQ

* RychlejSia a efektivnejSia praca s dvojicou 2D obrazkov pri
nastaveni polohy pacienta

* Distribuované zobrazenie - umoznuje jednoducho presuvat
pacientské udaje medzi XVI a pracovnymi stanicami MOSAIQu

* Distribuované prehliadanie a registracia -XVI umozni preniest
registracné udaje do MOSAIQu, ¢o ma umoznit off-line
kontrolu a registraciu. Tuto funkciu zatial nepodporuje
MOSAIQ.



XVI 5.0 zlepsenie kvality obrazu a redukcia

davky

Doslo k zmenam v nasledovnych presetoch

Preset

Change

Additional comments

Head & Neck S10

Acquisition angles changed to
reduce dose to lens of eye

Fast Head & Neck 520

Acquisition angles changed to
reduce dose to lens of eye

Current Head & Neck 520 removed

Chest M20 preset

Reduction in dose
(mA & ms) values changed

Symmetry preset

Reduction in dose

Acquisition time reduced to 3
minutes

Will replace existing Symmetry
preset (4 minute acquisition)

New Preset:
Fast Prostate Seed 510

New preset (lower dose than
existing prostate seed)

Replaces current Prostate Seed S10
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