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Specifications:

Pencil Beam Scanning Nozzle

Range: Up to 37.6 g/cm?

Field size at isocenter:
Up to 30 x 40 cm?

Dose compliance:
Better than £2.5%

Layer repainting

Dose rate: Variable, average
dose rate 2 Gy/min in 1 liter
volume

Energy at the treatment head:
250-70 MeV (£2%)
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ProBeam™
Intensity Modulated Proton Therapy

Quality of Care
» Optimum dose conformality
- Lowest possible integral dose

I I\/I PT » Lowest possible neutron dose

Allows adaptive treatments and
Ben e-ﬁ tS integrated boosts
Workflow (also applies to PBS)
» Increased capacity

» Shorter and more stable
treatment times

» No machine shop for collimators
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Minimum neutron production

Measured neutron dose per
treatment Gy:

@ 25 cm: 250-720 uSv/ 1 Gy
@ 1m: 15-35 uSv /1 Gy
@ 2 m: 6-18 uSv/1 Gy

Measurement setup with water phantom simulating patient
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Lifetime second cancer risk of children receiving craniospinal radiation

60%

50%

40%

30%

20%

10%

0%

Lifetime risk of radiogenic second

cancer
Protons
Frotons
/ \
/ N\
v \
CRT | IMRT | PSPFT | IMPT

CRT: conventional photon therapy

IMRT: intensity-modulated photon therapy
PSPT. passively scattered proton therapy
IMPT: intensity-modulated proton therapy

36 Gy is the prescribed dose to the
target volume

CRT and IMRT are calculated for 6
MV beams

PSPT calculation is for standard
proton gantries

Stray neutrons are taken into
account

The risk of developing a second cancer after
receiving craniospinal proton irradiation,
Newhauser et al 2009 Phys. Med. Biol. 54 2277-
2291
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Views of the Varian ProBeam Cyclotron Accelerator

Seminar
April 2013

This is the Designer's view:
Pole Cap

Supply Cryostat

Magnet Pole Hill

RF Dee Iron Yoke

Superconducting Magnet Coil
Coil Cryostat
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Automated Cyclotron Startup: =10min to Beam [l
eminar

g Bk EL 3 April 2013

Devices Automatic  Automatic Beam

Ramp-Up Phase Phase Operation

Calibration Regulation
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8.7 Varian ProBeam fit % 2 4t
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8.9 Varian ProBeam HJ#h A& & 18 #

Accuracy: beam position at isocenter

Beam position accuracy at isocenter

Gantry
angle
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8.9 Varian ProBeam B &) A Z 8 H %

Long-term beam stability

Long-term beam stability

Beam position stability (measured with the multi-strip strip chamber (MSIC) integrated in the

=I5

scanning nozzle)

standard devistion of swsrags ML besm positions x st 5

T

standard davistion of sverags MLUC Basm pouiticnn y st O

|
|
f
'
o

« B B 7 OE 2 E

Position deviations of beam measured on the multi-strip chamber are of

the order 0.1 mm/month
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Correcting for beam drifts

A% F men

BPOCS (“Beam Position Correction by Scanning”) ¥ IFiEit ﬁ 24 _--,LE@%;[\
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Yo w0 ui:n: T2 1iu 1£n 180 3:'|: >3 z:n 60 “ho 100 5:- T 1:;513 T R
Engigy / Mo Ermrgy / Mgty
prior to BPOCS correction after EPOCS correction

Use of BPOCS tool allows to correct for beam drifts of 2-3 mmon a 3-4-mc:nth|1..r scale without
beamline re-steering
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ProBeam
Stability
Energy / range stability (data recorded over 7 months)
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8.9 Varian ProBeam s & Z2EH
Fully Integrated IMPT

By combining
advanced imaging(as, 2D/3D/4D CBCT,IGPT,DAPT .......etc)
planning (as Robustness TPS.......),
patient management software (as special proton used OIS and HIS)
and state-of-the-art proton delivery(as new scanning for moving target)
Varian offers clinicians
an end-to-end, IMPT solution
Fully Integrated IMPT

The NexT------—--- your new methdology, creative thinking .....

[t e

Future looking—Image Guidance Motion Management etc




HHI R G5 25

Varian Medical Systems
Forefront of Cancer Therapy

Improve Setup Accuracy
Reduce Range Errors

Image
G u Idance (Dzig;— 3D Dose Tracking -

Dynamic Replanning
« 4D CBCT




% MRI B4

Dual imager setup:

= Allows simultaneous acquisition of
orthogonal images

= Opens up new imaging possibilities




MO ICBCT

Improved CBCT — Example

CBCT - New software
(N.B.: Patient scanned on Trilogy)

Diagnostic CT
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Image Age
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BEAM ON

Processing can be:
- Response to a gating signal
Patient - Comparing live images to
o . reference
repositioning - CBCT reconstruction

Guidance imaging can be:
- (3D or 4D) CBCT

- kV, MV imaging

- Orthogonal imaging

- Optical data from RPM
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Monarch-250 Rooms’ Eye View
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