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Figure 11-8. Preset Selected as Target Position
(typical)

vice Feedback

Target D

to thie ‘Target Positions’ title in the remote positioning controls panel, three
epresent the three patient positioning devices that may need to be moved in

orderto reach the target position.

These three icons provide you with feedback on:

= Whether or not the device is included in the selected target position:
e Included: the device icon appears in dark gray.
e Not included: the device icon appears in light gray.

m  Whether or not the device has reached the target position.
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e Reached: a green ‘check’ appears on top of the device icon.

e Not reached: no green ‘check’ on top of the device icon.
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\égure 11-9. Target Position Device Feedback
(typical)

Moving Devices'to a Target Position

Clinical User's Guide

Once a target position is selected, you are able to move the devices that need to be
moved in order to reach it.

The default selection for every device is always the target position (as prescribed in
the Plan or the user preset, represented by the symbol ‘©’). The other options
correspond to position modifiers for quick access to additional motions.
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In order to move the different patient positioning devices to the target position,
proceed as follows:

Note: It is your responsibility as a Radiation Therapy Technologist (RTT) to decide in
which order you move the different devices that need to be moved in order to reach
a target position. This procedure describes a ‘typical’ procedure in which it may be
necessary to move the snout, gantry and PPS.

Moving the Snout holder

Snout
options

The Inserted/Retracted position e snout may be part of the prescribed position.

Moving the Accessory Drawer

Note: The system only enables you to move the accessory drawer when the snout
is at a completely retracted position (the furthest possible from the isocenter).

IBA|11-14 | Clinical User's Guide
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Accessory
drawer
options

] @
@ Retract

in the beam path or the "‘Out’ option

path, as prescribed.

Note: A feedback on the status pane

prescribed position.
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Figure 11-12. Status Panel - Accessory Drawer Position Feedback

In“order to move the accessories holder, proceed as follows:
1. To move the accessory drawer in the beam path, select the ‘In’ option.

2. Press and hold the MEB and Move buttons on the remote positioning hardware
console until the device reaches the target position.

Alternatively,

1. To move the accessory drawer out of the beam path, select the '‘Out’ option.

Clinical User's Guide
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Press and hold the MEB and Move buttons on the remote positioning hardware

2.
console until the device reaches the target position.

Moving the Gantry

In order to move the gantry, proceed

1. Click on the gantry icon and the '@

Press and hold the MEB a ove buttons on the remote positioning hardware

2.
console until the device reaches target position.

Moving the PPS

Figure 11-14. Gantry Options
(typical)

order to move the PPS, proceed as follows:
1. Click on the PPS icon and the '@’ option is automatically selected.

Press and hold the MEB and Move buttons on the remote positioning hardware

2.
console until the device reaches the target position.
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Using Auto Mode to Move the Imaging Devices

In order to move the imaging devices, proceed as follows:

1. Click on the desired option, as follows:

Table 11-2. Imaging Devices Movement Options

Icon Meaning

Put both imagers in positio
acquisition.

ager in position for

BCT preparation is requested using adaPTinsight, the CBCT PREPARATION
(EQUIPMENT NOT READY) of the remote positioning controls appears
auiomatically.
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Auto
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e Snout/Accessories & Drawer

Figure 11-15. CBCT Preparation Panel (equipment not ready)
(typical)

Z: Oply the devices available in the treatment room are shown in the CBCT
PREPARATION PANEL (EQUIPMENT NOT READY).

od may close the CBCT PREPARATION PANEL (EQUIPMENT NOT READY) by clicking the
cross on the top right of the panel (see Figure 11-15).

To access the CBCT PREPARATION PANEL (EQUIPMENT NOT READY) again, click the CBCT

preparation icon in the Imaging System options of the remote positioning controls
panel.
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Table 11-3. CBCT Preparation - Devices Movement Options

Icon Meaning

Retract the snout.

Move accessory drawer in

PPS move to eposition.

ger in position for
ilable in Gantry

%
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Figure 11-17. CBCT Preparation Panel - Equipment Ready
(typical)

may now continue the CBCT acquisition procedure using adaPTinsight.

/2. For further details on CBCT acquisition, refer to the adaPTinsight user
éntation listed in the Delivery Note.

Using Auto Mode to Move to a User Preset

In order to move the patient positioning devices to a user preset, proceed as follows:

1. Select the required preset from the ‘User Presets’ part of the Remote
Positioning Controls panel.

IBA | 11-22 | Clinical User's Guide
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! User Presets

® New Preset
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® Undefined
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Figure 11-18. Remote Positioning Coritrol

2.  Proceed as described in section

Creating a Usek Preset
In order to create a new u er P follows:

1.

R _Andefined
@ Undefined

@ Undefined

Figure 11-19. New User Preset Icon
Remote Positioning Controls Panel - User Presets (typical)
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2. Fill'in the fields in the USER PRESET EDITION MENU as necessary.

Note: The fields in the USER PRESET EDITION MENU are automatically filled with
the current position of the equipment. You may modify this information, as
necessary.

3. In order to select the devices that need to be included in the new user preset,
tick the boxes next to the gantry, snout and table icons as necessary.

Note: Only the settings corresponding to the selected devices are saved in the

user preset. O

' User Preset Edition

Coordinate System

l User

Name

General position

settings

] Set Favorite

™
’% Gantry M Gantry settings
00

Snout and accessory
40000 | g drawer settings

+1.12

+1.94

200 | | PPS settings

Rotation [°] 35
Pitch [] +5.0
Roll [7] +6.0

Save Revert £)

Figure 11-20. User Preset Edition Menu
(typical)

4. In order to save the new user position, click the Save button at the bottom right
of the USER PRESET EDITION MENU.
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Alternatively, to cancel the modifications done to the values of the new user
preset click the Revert button at the bottom left of the USER PRESET EDITION

MENU.

Note: When the value input in a field is not valid (e.g., gantry angle 500°), a red
cross is displayed next to the field in question. Hover over the red cross and a tooltip
explaining the reason of the error appears. It is not possible to save the user position
if one or more fields are in error.

Editing a User Preset

In order to edit an existing user preset, proceed as follows;

1. Select the user preset that you want to modi

op down menu at the

bottom of the ‘User Presets’ part of the Refmotg’Positioning\Controls panel.

; User Presets

@ New Preset

@ Load

& User Presets

@ MNew Preset

@ Load

® Load

O

Figure 11-22. Edit User Preset Icon
Remote Positioning Controls Panel - User Presets (typical)

Clinical User's Guide
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3. Modify the fields in the USER PRESET EDITION MENU as necessary.

Note: The ‘name’ field of the USER PRESET EDITION MENU is not editable when
you are modifying an existing user preset.

4. In order to save the changes, click the Save button at the bottom right of the
USER PRESET EDITION MENU.

Alternatively, to cancel the modifications done to the values of the user preset
click the Revert button at the bottom left of the USER PRESET EDITION MENU.

Managing User Presets

Using the MANAGE PRESETS MENU, it is possible to*

= Organize the order of the existing user pfesets. i user presets in
i Qte Positioning

1.

EC Table Top

Name Mew Preset .
Set Favorite 7@44 Manage presets icon

Figure 11-23. Manage Presets Icon

The MANAGE PRESETS MENU appears:
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L Manage Presets ®

H_l. Organize Presets (drag and drop)
Slot1: Refract Drawer  E i il

Slot2: Reset Table gl
Siot3: Preset3 Exnfl
Slot4: Preset4 Enfl
Slot5: Preset5 Enfl
Preset 6 En
Preset 7 E 4 il
Preset 8
Preset 9
Preset 10 E i
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2 Manage Presets ®

s’. Organize Presets (drag and Eop)
Slot 1:  Retract Drawer Enifl

Slot2: Reset Table Eifl
Slot3: Preset3 Eifl
Slot4: Preset4 E il
Slot 5. Preset 5 E il
Presel 6 E i
Preset 7 E il
Preset 8 ol
Preset 9 }>ﬁ ]
Preset 10 E it
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AL Manage Presets

sl. Organize Presets (drag and drop)

Slot 1:
Slot 2:
Slot 3:
Slot 4:
Slot 5:

Retract Drawer
Reset Table
Preset 3
Preset 4

Preset 5
Preset 6
Preset 7
Preset 8
Preset 9

Using the Remote Positioning Controls |
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L Manage Presets

s’. Organize Presets (drag and drop)
Slot1: Retract Drawer B 2
Slot2: Reset Table E il
Siot3: Preset3 E il
Slot4: Preset 4 E i fl
Slot 5. Presets E i fir

Preset 6 E i
Preset 7
Presat 8
Preset 9 i
Preset 10 I
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Manual Auto
= @@ Mo e oM Q@O v
' Snout/Accessories & Drawer
Snout and
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E«- % g; ; @ =0 M commands
o o o (o] o

“H Gantry

4_{ GantNomﬁ\gnds ‘

Patient Positioning
System

dmmands to move the accessory drawer and the snout are grouped at the top
e Remote Positioning Controls panel.
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ﬁ Snout/Accessories & Drawer
O O P D Qoo
by T
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Figure 11-29. Accessory Drawer and Snout Commands
(typical)

Moving the Accessory Drawer

Figure 11-31. Move Accessory Drawer Out of the Beam Path Icon

2. Press and hold the MEB and Move buttons on the remote positioning hardware
console until the device reaches the required position.
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Moving the Snout

To insert the snout, proceed as follows:

(o

Figure 11-32. Insert Snou

1. Click on the Insert Snout icon.

2. Press and hold the MEB and Move butto ositioning hardware

To retract the snout, proceed as follows:

1. Click on the Retract Snout ico

position.

1. Click on the field next to the Insert or Retract Snout icon, enter a target snout
extension and press the Enter key on your keyboard.
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@ 25| [cm]

Figure 11-34. Insert or Retract Snout Icon

2.  Press and hold the MEB and Move buttons on the &
console until the device reaches the required pogs

g positioning hardware

Using Manual Mode to Move the

The commands to move the gantry appear jr
Controls panel.

e Positioning

-
% Gantry

e the gantry to a particular angle, proceed as follows:

ick oh the angle field in the center of the gantry dial, enter a target gantry angle
andfress the Enter key on your keyboard or click the dot below the field. The
dot becomes blue.

2 Press and hold the MEB and Move buttons on the remote positioning hardware
console until the device reaches the target position.

To move the gantry to one of the angles available in the gantry widget, proceed as
follows:

Note: The gantry widget enables you to move the gantry to points every 15°
between 0° and 345°.

IBA'| 11-34 | Clinical User's Guide
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1. Click on the line corresponding to the angle to which you want to move the
gantry.

Alternatively, click any point of the circle of the gantry dial.

The angle corresponding to the line that you clicked or to the line that is closest
to the point of the circle that you clicked appears in the angle field in the center
of the gantry dial. The dot below the angle field becomes blue.

-
% Gantry

3nd hold the MEB and Move buttons on the remote positioning hardware
¢ until the device reaches the required position.

Positioning 8ystem)

Note: Manual PPS motions are executed along the Horizontal Table Top Coordinate
System (HTTCS) axes.

The commands to move the PPS appear at the bottom of the Remote Positioning
Controls panel.

Clinical User's Guide IBA | 11-35|
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e Tabkle
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Y L @_@*@?_

Figure 11-37. PPS Comman
(typical)

Moving the PPS Along the X

Proceed as follows:

1. To move the PPS in the + direction afong the X axis, click on the +X on the right
of the X andY PPS Axes icon.

Alternatively, to move the PPS in thexdirection along the X axis, click on the -X
on the left of the X

he MEB and Move buttons on the remote positioning hardware
¢ until the device reaches the target position.

Rragceed as follows:

1. To move the PPS in the + direction along the Y axis, click on the +Y on top of the
X andY PPS Axes icon.

Alternatively, to move the PPS in the - direction along the Y axis, click on the -Y
below the X andY PPS Axes icon.

IBA'| 11-36 | Clinical User's Guide
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-+

Y
X b +x

X

Figure 11-39. X and Y PPS Axes Icg

2. Press and hold the MEB and Move buttons on Qte positioning hardware

1. To move the PPS in the + directionalongthe Zaxis, click on the +Z on top of the
Z PPS Axis icon.

Alternatively, to mo
below the Z PPS Axis i

Figure 11-40. Z PPS Axis Icon

&ss gnd hold the MEB and Move buttons on the remote positioning hardware
sole until the device reaches the target position.

ating the PPS Around the Isocenter

Proceed as follows:

1. Click the PPS + Horizontal Rotation icon to rotate the PPS in the positive
direction.

Alternatively, click the PPS - Horizontal Rotation icon to rotate the PPS in the
negative direction.

Clinical User's Guide IBA | 11-37|
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horizontal f% -

rotation axis

2. Press and hold the MEB and Move buttons o emote positioning hardware
console until the device reaches the target posjtion.

Pitching the PPS

Proceed as follows:

1. Click the PPS + Pitch icon to pitch the the positive direction.

ve PPS in the negative direction.

Proceed as follows:
1. Click the PPS + Roll icon to roll the PPS in the positive direction.

Alternatively, click the PPS - Roll icon to roll the PPS in the negative direction.

IBA'| 11-38 | Clinical User's Guide
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roll axis

Figure 11-43. PPS + Roll Icon (above) and PP - Roff Icon (below)

positioning hardware
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Figure 11-45 shows the options present in the ADVANCED SETTINGS MENU:

= Advanced Menu

20 Reset motion controller

20 Heset motion interloc

0 Reset factory positi

The Check manager has been reset message appears at the top of
the ADVANCED SETTINGS MENU.

Alternatively,
a. If you wish to reset the SRCU, click the ‘Reset SRCU'" option.

The following pop-up message appears:

IBA' | 11-40 | Clinical User's Guide
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WARNING | X

0 You have 60 seconds to reset the SRCU.

OK

Figure 11-46. Reset SRCU Warnipg

b. Click the OK button and reset the SRCU y following 60 seconds.
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Intentionally left'k
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Chapter 12
Alignment Tools and Devices

Proper alignment requires the followjng:

- Make sure that a procedure is run regularly to check the correct
alignment of the Patient Position Verification System (PPVS).

A\
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Intentionally left'k
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Alignment Correction Calculation Tool:
adaPTinsight

The adaPTinsight software enables you to calculate the alignment corrections that
must be applied to the PPS to ensure a correct alignment of the patient in respect to
the isocenter. The adaPTinsight application calculates corrections for the GTR.

Note: The gantry based system is isocentric and shares the same geometric
reference as the X-ray Image Guided Radiation Therapy (IGRThequipment.

In the Treatment Planning Room (TPR) all data that is yseful for treatment preparation
is centralized, e.g., CT scans, RT lon Plan informatjgn, etc. This is typically and most

System (PPVS).

gr applying and implementing the corrections calculated by the
Patient Position Verification System (PPVS) software (e.g.,
adaPTinsight), it is recommended to take a new set of X-ray images to
A verify proper positioning of the patient.

Clinical User's Guide IBA | 12-3|
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Important | Ifthe administration of your center has established any such procedure,
make sure that a regular backup is taken of the adaPTinsight log files
containing the information on the dose delivered to each patient by

A means of X-rays or fluoroscopy.

The GTR imaging geometry consists of the following:

m 1 portal axis

= 1 ortho axis

Figure 12-1. GTR Imaging Geometry

The isocenter which is used to align the patient in the TR changes position during
gantry rotation due to gantry deformation and nozzle deformation. These two effects
need to be compensated in order to have the proton beam delivered at the intended
location.

To compensate for gantry deformation a geometrical calibration is computed thus
defining the X-ray isocenter. The proton LUT is not required in systems equipped with
PBS dedicated nozzle as in this case the direction of the proton beam is tuned to
match the X-ray isocenter. To compensate for nozzle deformations in universal nozzle

IBA|12-4 | Clinical User's Guide
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Clinical User's Guide

systems a look-up-table is computed containing the deviations of the proton position
relative to the X-ray isocenter for different gantry angles and snout extensions. Such
deviations — whose typical values are of the order of Tmm and never exceed 5mm —
are obtained by positioning an ionization chamber detector or a radiographic film at
X-ray isocenter and measuring the relative distance to the center of the proton field.

The use of Proton Offset LUT ensures the patient is aligned with the isocenter where
the proton beam is delivered.

Relationship between Imaging equip t and

treatment geometries

at each gantry angle consisting of a flex with X-ray tuke displacements, and

thod uses a
phantom with radio-opaque markers guch that its
projection model is known if no g method then

observed in GTR configlration-Howeve
different sites and different ro

. apply automatically
Dicom

TPS server M»adaPTinsight (or manually) - TCS

implement using
hand pendant

PPS

Figure 12-2. adaPTinsight Integration With the TCS
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Intentionally left'k
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Patient Alignment Devices

Clinical User's Guide

The Patient Alignment Devices are used to verify the correct position of the patient
prior to an irradiation. These devices are:

= Lasers

= X-ray tubes and associated Digital Imaging Devices (DID): each X-ray tube
works in combination with a DID flat panel to record an X-ray image.

Note: Use the lasers for initial positioning of the patien
Lasers have a precision of ~3 mm; the precision g
<1 mm.

he X-ray tubes next.
-ray based method is

IBA | 12-7|
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Intentionally left'k
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Working With Laser Devices

Laser devices may be used to align the patient on the couch.

CAUTION | The nozzle lasers have been calibrated at 270° only. Lasers therefore
should be used for rough alignment only.

A\

Important

A\

guidance system. A large diffe
systems needs to be re-aligned.

<1 mm.

Location of La

Laser 4 (mounted on the ceiling, above the PPS) emits a vertical laser plane
containing the gantry rotation axis.

m  Laser 5 (mounted against the wall opposite the gantry) emits a horizontal laser
plane containing the gantry rotation axis.

= Laser 6 (mounted on a column or wall bracket, to the left of the PPS when facing
the gantry) emits a crosshair laser beam.

= Laser 7 (mounted on a column or wall bracket, to the right of the PPS when
facing the gantry) emits a crosshair laser beam.

Clinical User's Guide IBA | 12-9|
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= Laser 8 (mounted on the ceiling, above the PPS) emits a vertical laser beam.

m Laser 9 (on the nozzle edge) emits a horizontal laser beam.

IBA'|12-10 | Clinical User's Guide
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@@J

| Laser 4|

W=

Figure 12-3. Laser Locations for PBS Dedicated Nozzle in GTR

\
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Turning Lasers On and Off

To turn the lasers on using the wireless hand-pendant or the remote positioning
controls, proceed as follows:

1. Touch or click the Lasers ON/OFF icon located in the App bar (wireless hand-
pendant) or in the Remote Positioning Controls bar.

The Lasers ON/OFF icon becomes green and the lasers are turned on.

To turn the lasers off using the wireless hand-pendant of t
controls, proceed as follows:

e remote positioning

1.

IBA | 12-12 | Clinical User's Guide
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Working with X-ray Images in a GTR, for Use
With adaPTinsight

Images can be taken either 2D (one image) or 2D stereoscopic (two images that will
be combined).

The adaPTinsight application supports the acquisition of the following kinds of X-ray
images depending on the TR hardware configuration:

= Orthogonal X-ray images are taken in the direction orthogonal to the proton
treatment beam.

= Portal View X-ray images are taken in the difection of the proton beam.

CAUTION | In case of collision of the flat panel with a tough surface or in case of
rough shock, a visual inspection is required to detect any mechanical
deformation. In such case, the use of the detector must be considered

A as hazardous and the clinical user shall immediately contact the service
provider.
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Setting up for Orthogonal X-ray Images in a GTR

IBA | 12-14 |

This procedure is for the retractable X-ray tube inside the nozzle and both associated
flat panel holder systems.

To set up the equipment for the acquisition of orthogonal X-ray images, proceed as
follows using the wireless hand-pendant or the remote positioning controls:

Note: For further information on how to use the wirele
Chapter 9. For further information on how to use the e
refer to Chapter 11.

hand-pendant, refer to
g’ positioning controls,

Note: For further information op’ho S
move devices to the Setup targe j e GUIin Auto

Make sure that the DID flqtps dlly retracted before
attempting to move P ; Zvices (PPDs) that can collide
with the fla

Choosesthe adequate imading devices setup and move them to the chosen

panel monitors when the selected device(s) reach(es) the desired position;

depending on the device, these positions are:
e X-ray tube: in the beam path
e DID A: its inserted (extended) position

e DID B: its inserted (extended) position
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The background becomes highlighted if the setting is not compatible with the
irradiation.

Note: The desired DID flat panel must be in place before attempting to acquire an
X-ray image.

4. The system is now ready for X-ray images to be taken.
CAUTION ' No Digital Imaging Device (DID) flat panel must be plugged or

unplugged from the associated power supply whil€ the power supply
/_\ is powered on. If there is a need to connect or gi phect a DID panel,

the associated power supply must be switchg@ irst. Else the DID
panel may suffer severe damage.

- Over time, the quality of digit4
suffer from an offset or a deterio

from defective pixels.
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Setting up for Portal View X-ray Images in a GTR

This procedure is for the retractable X-ray tube inside the nozzle and the associated
flat panel holder system.

To set up the equipment for the acquisition of portal view X-ray images, proceed as
follows using the wireless hand-pendant or the remote positioning controls:

Note: For further information on how to use the wireless hand-pendant, refer to
Chapter 9. For further information on how to use the remate positioning controls,
refer to Chapter 11.

1. Move the patient positioning devices to the Trea target position.

is powered on. If there is a need to connect or disconnect a DID panel,
the associated power supply must be switched off first. Else the DID
panel may suffer severe damage.

IBA'| 12-16 | Clinical User's Guide
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- Over time, the quality of digital radiographs may become degraded,
suffer from an offset or a deterioration of the gain of the flat panels or

Q from defective pixels.
Periodic tests must be performed to ensure sufficient X-ray image

quality. The frequency shall take into account the foreseeable flat panel
deterioration by neutrons.

In case of recalibration and corrective maintenance, sontact

immediately the assigned responsible team. For Ailed information
about these procedures, refer to the Original b ent Manufacturer
(OEM) documentation.

Setting up for Single-source (R eoscopic X-ray

Image Acquisition in the GTR

the nozzle and the associated

ingle-source (Rad-A) stereoscopic
ireless hand-pendant or the remote

2. Move the gantry to the Nozzle Imager Start target position.
3. Retract the snout holder into the nozzle.

4. Choose the adequate imaging devices setup and move them to the chosen
position.

Clinical User's Guide IBA | 12-17|
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The IN (or OUT) status of the DID panels and X-ray tube A appears on the flat
panel monitors when the selected device(s) reach(es) the desired position;
depending on the device, these positions are:

e X-ray tube: in the beam path
e DID A: its inserted (extended) position

The background becomes highlighted if the setting is not compatible with the
irradiation.

Note: The desired DID flat panel must be in place before &
X-ray image.

ttempting to acquire an

5.  The system is now ready for X-ray images to be taken.

CAUTION | No Digital Imaging Device (DID) flat gane
unplugged from the associated pg

is powered on. If there is a need’to
the associated power supply s

panel may suffer severe damage:

must be plugged or
erSupply while thexpower supply
O6nnecr’'ox disconnectaDID panel,
e switchegd off first. Else the DID

ed to ensure sufficient X-ray image
fke into account the foreseeable flat panel
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Setting up for Acquiring Stereo X-ray Images Using
Rad-A

CAUTION ' No Digital Imaging Device (DID) flat panel must be plugged or
unplugged from the associated power supply while the power supply
is powered on. If there is a need to connect or disconnect a DID panel,

A the associated power supply must be switched off first. Else the DID
panel may suffer severe damage.

1. Acquire an X-ray image.

2. Move the gantry to the second angle b reat-90° on the

hand-pendant.

3. Acquire the second X-ray imagg

Clinical User's Guide IBA | 12-19|
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Intentionally left'k
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Setting up for Acquiring CBCT Images

CBCT images are acquired using X-Ray Tube Rad-B.

The CBCT acquisition controls provided by the X-ray image guidance system on the
CBCT console (i.e., the CBCT buttons on the left hand side of the X-ray console)
control the gantry rotation and enable you to acquire CBCT images, as follows:

1. Select one of the preset options (e.g., Head, Thorax, Pelvis, etc.) from the drop-
down menu in adaPTinsight .

2. Select a trajectory and a start angle.

3. Click Load to upload the parameters of the X-ray’genera
screen, the status bar turns green (i.e., Read

tor. On the adaPTinsight

of acquisition.

Optionally, you can stop acquisition and release the hand-pendant during the
CBCT scan. To do so, press Pause from the adaPTinsight screen.

Clinical User's Guide IBA | 12-21|
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(4D

IBA | 1222 |

Command

buttons

ure 12-4. CBCT Commands on the X-ray Console

k.the absenceé of collision before initiating the CBCT acquisition by performing
n. To perform the dry-run:

a(itomatically defines the Prestart and Postend position on the hand-pendant.
Proceed as detailed in section “ Preparing Equipment for a CBCT Acquisition” on
page 9-32.

During the dry-run gantry rotation, check that there is no collision and that the
clearance is sufficient with the patient and/or equipment, such as anesthesia or
respiratory equipment.

Clinical User's Guide
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iR
JAN

iR}
VAN

Clinical User's Guide

As a Radiation Therapy Technologist (RTT), it is your responsibility to
verify the absence of collision with the patient or any equipment before
initiating a CBCT image acquisition by performing a dry-run. If the
patient position or the position of immobilization devices changes
between two different fractions, a new verification shall be performed.

As a Radiation Therapy Technologist (RTT), al
during motion in the CBCT X-ray image acgu
moves, the RTT shall interrupt the acquisi

monitor the patient
n case the patient

Note: For detailed information onNow toperforp
adaPTinsight documentation listed in

CBCT acquisition, refer to the
pout this Manual”
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Intentionally left'k
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Chapter 13

Attaching/Removing a Patient
Support Device to/from the PPS

Precautions” on page 4-3.

Couch ldentificatje

Wheni usip ple accessor
Thexsystem identifies each acg€ssory with a different number. It also gives the

opportynity to ghec he_coprect accessory has been coupled.

s, it\'s possible to use the Tool ID system.

The syste
twoxthum

consists of a module mounted on the side of a tool plate. This module
wheels to set an ID (Figure 13-1).

Q
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Figure 13-1. Tool ID sys for‘couch identification

CAUTION
fields in a Gantry Treatment Room (GTR) is not possible
hanical interference between the couch and the

der tp avod the risk of collisions, a short table-top must be used.

IBA|13-2 | Clinical User's Guide
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Figure 13-3. Coupling System
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Volume 1 -Treatment Session



|Part Il - Using Treatment Room Equipment Attaching/Removing a Patient Support Device to/from the PPS |

Each docking device also has one air locking coupler installed, facing down. Joining
the docking device coupler with the corresponding PPS coupler firmly latches the
docking device to the PPS.

l (,3 g
(0

ck on

e robet’and to ensure the repeatability of the
“ However, the couch locking is failsafe. In case
ain attached to the robot. It may, however, slightly
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Air Locking Coupler

Docking Modes
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Intentionally left'k
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Manual Docking and Undocking

- No patient must be present on the docking device while performing a
manual docking or undocking procedure.

VAN

Manually Docking a PPS Support Devi

CAUTION

A\
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Positioner

Status”
Ready

Mode*
Ready to dock

*

Taring status
Tared

Weight check status
Valid until 2017.09.02408:56:39

L 0 X

Motion veto status*
No motion vefg

<

* Long touch to perform™agtions

CAUTION

IBA | 13-8 |

Movement of the Patient Positioning System (PPS) is only possible if
the coupler is properly engaged and if the docking device is locked, i.e.,
Q the lock/unlock button on the coupling system has been pressed.

Clinical User's Guide
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7. Long touch the PPS icon on the WIRELESS HAND-PENDANT GUI SCREEN (see
Figure 8-2). The POSITIONER MENU appears (see Figure 13-6).

8. Press and hold the Motion Enable Button on the hand-pendant.

9. Long touch Mode. Ready to Move appears (Figure 13-7).

Positioner

Status”
Ready

<

Mode*

Ready to move

re 13-7. Positioner Menu
Ready to Move

Moyé the PPS in a position that enables the docking device to be easily removed
fpom the treatment room.

2 Long touch the PPS icon on the WIRELESS HAND-PENDANT GUI SCREEN (see
Figure 8-2). The POSITIONER MENU appears (see Figure 13-6).

3. Long touch Mode. Ready to Undock appears.

Clinical User's Guide IBA | 13-9|
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CAUTION | Make sure to sufficiently support the docking device before pressing
the lock/unlock button on the wrist to unlock the couplers. Failure to do

c so may result in bodily harm or equipment damage.

4. Keep the lock/unlock button on the coupling system pressed until it starts
blinking.

5. Release the button, then press it again. The docking’devjce is now pneumatically
unlocked from the wrist.

(see

IBA|13-10 | Clinical User's Guide
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Automatic Docking and Undocking

Overview: Automatic Docking

A docking device such as a couch can be automatically docked onto the PPS. The
typical automatic docking process is as follows:

1. The trolley (also called ‘gurney’), with the docking” devi€e mounted on it, is
positioned in a dedicated docking position in the tfeatient room.

2. The PPS knows this docking position and tF e canNine up its air locking
coupler with the coupler of the docking devi

CAUTION | Itis recommended not to jog in

A\

3. anually lock the docking device

& button on the wrist (see Figure 13-

e PRS moves the docking device away from the treatment position to the
dicajed docking position where a trolley is waiting to receive the docking
evice.

After the PPS automatically lowers the docking device onto the trolley, you must
manually unlock the docking device coupler from the PPS coupler by pressing
the button on the wrist (see Figure 13-4).

3. You can then instruct he PPS to move away from the docking location, enabling
you to remove the trolley from the treatment room.

Clinical User's Guide IBA | 13-11]
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Positions and Areas

IBA | 13-12 |

Automatic docking functions can be performed in well defined areas and in specific
positions.

The docking area is a space that covers those locations where the PPS coupler is
capable of attaching to the docking device coupler. The collision avoidance and
collision detection systems of the PPS can detect a collision throughout the docking
area, with the exception of the coupling area.

The coupling area inside the docking area is a small area
position where collision detection is disabled.

ose to the docking

or outside the docgking
always pass by the docking referenee position. JThis_is a uniquely de

to section “Docking Instructions” on pagex13-13hcan only be performed when the
insi e reference

X o~
docking reference \/ cking position
poin le

i

/

docking area coupling area

Figure 13-8. Automatic Docking Areas and Positions
(Side view)

Clinical User's Guide
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docking reference docking position
point, sample

N

coupling ar:

docking area

Figure #3-9. Auto

watic Docking Areas and Positions

PPS horizontally towards the docking position and
coupler touches the coupler of the docking device

ut back: to move the PPS, loaded with a loaded docking device, horizontally
towards the docking position and vertically down to deposit the docking device
on a vacant trolley that is waiting there. Any put back movement passes by the
docking reference point (see Figure 13-9).

= Release: to lower the PPS under the docking device, after the lock/unlock button
on the wrist has been pressed, and to move the vacant PPS horizontally away
from the docking position to a safe position.

®  Manual: to perform a manual docking operation.

Clinical User's Guide IBA | 13-13|
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m  Cancel: to cancel the selected docking operation.

Note: Be aware that neither Manual nor Auto motions are possible before
termination of an automatic docking or undocking operation when the PPS is in
the docking area. If you cannot allow an ongoing docking or undocking operation
to terminate orderly, you must select the Cancel option if you want to perform
a Manual or Auto motion with the PPS.

|docking position }—» ’docking pés@@».

 Release

-

s Vacant PPSN S loaded with docking device

Figure 13-10.\Automatjc Do
[deview

guence of Operations
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Automatically Docking a Docking Device

CAUTION | A total load on the docking device exceeding 180 kg (397 Ibs) will
generate a prompt on the hand pendant requesting the Radiation
e Therapy Technologist (RTT) for an acknowledgment to proceed.

Any load on the docking device exceeding 250 kg (551 Ibs) will prevent
the PPS from moving.

To automatically attach a docking device to the RP

1. Move the trolley with the docking devigé meunted on it tQ docking position.

2. Lock the trolley in that position.

CAUTION gler and the docking device

srly aligned. Make sure that

Clinical User's Guide IBA | 13-15|
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< (@ TR56

C &

MANUAL

Gantry 90
Gantry 180

Gantry 270

MORE...

ADVANCED

User position
Position from user sendery

Rock the tableto

e robotic arm

Figure 13-11. Advanced Menu

lick OK to acknowledge the message that appears.

the Motion Enable Button on the hand pendant.
k the Fetch icon from the AUTOMATIC DOCKING SCREEN (see Figure 13-12).

and hold the relevant Move button till completion of the Fetch sequence.

9. Press the lock/unlock button on the wrist to manually lock the docking device

coupler an

d the PPS coupler.

Note: If the docking device coupler fails to engage with the PPS coupler, check
to see that the lock/unlock button on the wrist is lit.

IBA | 13-16 |
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CAUTION | Movement of the Patient Positioning System (PPS) is only possible if
the coupler is properly engaged and if the docking device is locked, i.e.,
f the lock/unlock button on the coupling system has been pressed.

10. Visually verify that the lock/unlock button on the wrist is lit.
11. Press and hold the Motion Enable Button on the hand pendant.
12.

13.

S e— 00— 0

Figure 13-12. Automatic Docking Screen
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Lock/Unlock Button

!G g

Figure 13-13. Loc lock/Button
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Automatically Undocking a Docking Device

To automatically release a docking device from the PPS:
1. Press and hold the Motion Enable Button on the hand pendant.

2. Select the Automatic Docking option from the ADVANCED MENU (see Figure 13-
11). The AUTOMATIC DOCKING SCREEN appears (see Figure 13-12).

3. Click the Put Back icon from the AUTOMATIC DOCKING SCREEN (see Figure 13-14).

>

AUTOMAT
DOCKI

Release

Figure 13-14. Automatic Docking Screen

4. Touch and hold the relevant Move button till completion of the Put Back
sequence.

5. Click OK to acknowledge the message that appears.

Clinical User's Guide IBA| 13-19|
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IBA | 13-20 |

Disengage the docking device coupler fails to disengage from the PPS coupler:

a. Long press (approximately 3 seconds) the lock/unlock button on the wrist.
The button starts blinking.

b. Release the lock/unlock button on the wrist.

c. Within two seconds, press the lock/unlock button on the wrist until the
button goes dark (approximately 1 second).

d. Visually verify that the lock/unlock button on the wrist is dark.

Note: If the docking device coupler fails to disehgage from the PPS
coupler, check to see that the lock/unlock butten on/the wrist is dark.

Press and hold the Motion Enable Button orf the hand pendant.

Click the Release icon from the AUTOMAME DOCKING SC see Figure 13-12).

Touch and hold the relevant Moye ton till completion of\the Release
sequence.

Clinical User's Guide
Volume 1 - Treatment Session



|Part Il - Using Treatment Room Equipment Attaching/Removing a Patient Support Device to/from the PPS |

Interrupting, Resuming, or Cancelling an Automatic
Docking or Undocking Operation

Interrupting an Automatic Docking or Undocking
Operation

To interrupt an ongoing automatic docking or undocking .operation, release the

relevant Move button on the hand pendant.

Resuming an Automatic Docking
Operation

To resume an interrupted operation:

1. Click OK to acknowledge the miessage that dppears.

2. From the AUTOMATIC DOCKING SCREEN (see Eigure 13-12), select the docking or

owledge the message that appears.

Back button.

peridant, below the screen (see Figure 13-15).
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Du

4. Click OK to ackno
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Chapter 14
Installing and Removing Accessories

into/from the Accessory Drawer or
PBS Dedicated Snout

In addifion, /a tray mounted snout can be installed in the accessory drawer; the snout
itself’has two accessory slots.

Important e range shifter, ridge filter, or snout forms one assembly with its tray.
Throughout this chapter, whenever the terms ‘range shifter’, ‘ridge

Q filter’, or ‘'snout’ are used this means the assembly together with its
tray.

The range shifter, ridge filter, or snout must NOT be disassembled from
its tray.

Clinical User's Guide IBA|14-1|
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Accessories can be inserted into the accessory drawer or into a snout that may be
mounted onto the accessory drawer. Table 14-1 details which accessories or
combination of accessories can be used.

Table 14-1. PBS Accessories

PBS Dedicated Snout Range Ridge Empty Block Range
Shifter Filter Compen-
sator
Snout Range Ridge Empty
Shifter Filter
Snout Holder + Drawer + Tray v v

(1 accessory)

v

Snout Holder + Drawer + Tray
+ Snout (max 2 types of
accessories)

<\

there are two
6’aCCESSOrHes.|s a
he accessory drg

ds of range shifters and ridge filters. The hardware
efent depending on whether they are meant to be
wer (rectangular surface) or on the snout (circular

All required accessories, if any, must be installed when the therapist is ready to start
adiation. When the irradiation has finished, the accessories must be removed to
enable treatment of a next patient.

Note: It is up to the Radiation Therapy Technologist (RTT) to identify and install the
proper block and range compensator. .

If the block and range compensator does not fit the snout, it may mean that the snout
is the wrong type. Blocks are keyed to a specific snout and range compensators
contain one or more orientation pins to prevent incorrect installation of patient
specific devices.
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Preliminary Precautions

Preliminary: Gantry Rolling Floor Precautions

When you are performing functions in the vicinity of the PPS, bear in mind the Gantry

Rolling Floor (GTR) precautions as specified in section “Gantry Rolling Floor
Precautions” on page 4-3.

Accessory Precautions

iR}
JAN
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Intentionally left'k
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Accessory Holder Operations

The accessory holder need not be in any particular position to enable an accessory
or the snout to be inserted or removed. On the other hand, for safety reasons,
moving the accessory drawer using the hand pendant is only possible when the
snout holder is retracted.

Note: With regard to ease of handling, the range shifter, snout type XL, and the
ridge filter can ideally be mounted onto and dismounted from the accessory drawer

with the gantry rotated to the 270° (9:00 o’clock) or 90° (3:00.0 clock) position.

tray (with
\Qccessory)

snout
holder

snout lock tray lock
toggle switch toggle switch

Figure 14-1. PBS Dedicated Snout Holder

Installing an Accessory or Snout onto the Accessory

Drawer
The procedure to install an accessory or snout onto the drawer is as follows:
1. Make sure that the tray toggle switch is in the Unlocked position (see Figure 14-
1), i.e., up.
2. Insert the tray mounted accessory or snout into the drawer. Make sure that it is
completely introduced.
Clinical User's Guide IBA | 14-5|
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3. Depress the tray toggle switch to the Locked position.

Removing an Accessory or Snout from the Accessory
Drawer

The procedure to remove an accessory or snout from the drawer is as follows:

1. Pull the tray lock toggle switch up to the Unlocked position (see Figure 14-1).

4. Store the tray mounted accessory or snout if its dedicated Jocation.

IBA|14-6 | Clinical User's Guide
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Snout Types

The following snout(s) is (are) available at your center:

The following section(s) explain(s) how to install and remove accessories on the
snout(s) that is (are) available at your center:
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Intentionally left'k
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Type DN_S (Dedicated Nozzle - Small) Snout
Operations

The type DN_S snout is a round snout with two slots:

= one block holder (slot 1)

®m one range compensator, range shifter or ridge filter holder (slot 2)

Spring loaded

retaining pin
< compensator
Figure 14-2. Type DN_S Snout Components
ur LEDs are installed on the snout’s tray:
m  SNOUT INSERTED
= SNOUT SLOT 1
= SNOUT SLOT 2
= DOOR LOCKED
Clinical User's Guide IBA | 14-9|
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The LEDs turn ON (green light) when the respective presence switches or pressure
pins send a signal indicating that (each item corresponding to a LED in the same
order as the list above):

= The snout has been inserted
= The block has been installed into slot 1
m  The second accessory has been installed into slot 2

m  The hinged retainer is closed

detect the correct
tainer detects whether

Two presence switches installed at the back of the
installation of the accessories. A pressure pin on the hinged
or not the retainer has been closed.

Otherwise, the LEDs are OFF.

Figure 14-3. LEDs on the Snout’s Tray
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Installing Accessories onto a DN_S Type Snout

Note: The maximum combined weight of all accessories installed in the DN_S type
snout must not exceed 10 kg.

The procedure to install a block and accessory onto a DN_S type snout is as follows:

1.

2.

Pull the spring-loaded retaining pin to release the hinged retainer.

Open the hinged retainer.

Align the two key-ways on the edge of the block wijt e two keys inside the

groove of the fixed block holder.

Insert the block; the safety lock falls into place D on the snout's tray

indicating ‘Snout Slot 1’ turns green.

Repeat Step 3 with the range comp idge filter to be
installed on the second slot.

CAUTION | Do not use the springyoad

c your finge

Clinical User's Guide
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Installing and Removing Accessories into/from the Accessory Drawer or PBS

Safety locks

presence
switches (2)

'Hinged retainer

Spring loaded
retaining pin

T
keys (2) (on
snout) &

keyways (on
accessory)

Figure 14-4. Typ DM (lateral cut)
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Removing Accessories from a DN_S Type Snout

The procedure to remove a block and accessory from a DN_S type snout is as
follows:

1. Pull the spring-loaded retaining pin to release the hinged retainer.
2. Open the hinged retainer.

3. Unlock the safety lock retaining the accessory installed on slot 2.

4. Remove the accessory from slot 2.
5. Unlock the safety lock retaining the block install

6. Remove the block from slot 1.

CAUTION | Do not use the spring-loaded re )
When you try to use the spring-los raining pin, you may crush

c your fingers.

Clinical User's Guide IBA | 14-13|
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Intentionally left'k
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Type DN_M (Dedicated Nozzle - Medium)
Snout Operations

The type DN_M snout is a round snout with three slots:

= two block holders (slots 1.1 and 1.2)

®m one range compensator, range shifter or ridge filter holder (slot 2)

Spring loaded
retaining pin

range
compensator

Figure 14-5. Type DN_M Snout Components

e LEDs are installed on the snout's tray:
m  SNOUT INSERTED

= SNOUT SLOT 1.1

= SNOUT SLOT 1.2

= SNOUT SLOT 2

= DOOR LOCKED

Clinical User's Guide IBA | 14-15|
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The LEDs turn ON (green light) when the respective presence switches or pressure
pins send a signal indicating that (each item corresponding to a LED in the same
order as the list above):

= The snout has been inserted
= The first block slice has been installed into slot 1.1
= The second block slice has been installed into slot 1.2

m  The second accessory has been installed into slot 2

®  The hinged retainer is closed

the <snout detect the correct
iner detects whether

Three presence switches are installed at the back
installation of the accessories. A pressure pin on the hi
or not the retainer has been closed.

Otherwise, the LEDs are OFF

Figure 14-6. LEDs on the Snout’s Tray

Clinical User's Guide
Volume 1 - Treatment Session



|Part Il - Using Treatment Room Equipment Installing and Removing Accessories into/from the Accessory Drawer or PBS

Installing Accessories onto a DN_MType Snout

CAUTION

JAN

Clinical User's Guide

Note: The maximum combined weight of all accessories installed in the DN_M type
snout must not exceed 20 kg.

The procedure to install a block and accessory onto a DN_M type snout is as follows:
1. Pull the spring-loaded retaining pin to release the hinged retainer.

2. Open the hinged retainer.

3. Align the two key-ways on the edge of the first blog with the two keys

inside the groove of the fixed block holder.

4. Insert the first block slice; the safety lock falls into place and the LED on the
snout's tray indicating ‘Snout Slot 1.1" turn(green.

5. Repeat Step 3 with the second block s

7.  Repeat Step b with the range co ange shifter or ridge filter to be
installed on the third slot.

spring-load

to u he spKing-loaded retaining pin, you may crush

IBA | 14-17|
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Safety locks

[~
keys (2

presence 9 Z&(Oﬂ
switches (3) snou
keyways (on

'Hinged retainer accesory)

Spring loaded
retaining pin

e Snout

ary from a DN_M type snout is as

lock|the safety lock retaining the block slice installed on slot 1.1.
Rémaove the block slice from slot 1.1.

Push the surface of the hinged retainer to close it; the spring-loaded retaining
pin automatically falls into its locked position.

CAUTION | Do not use the spring-loaded retaining pin to close the hinged retainer.
When you try to use the spring-loaded retaining pin, you may crush

/_\ your fingers.

IBA| 14-18 | Clinical User's Guide
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Type DN_XL (Dedicated Nozzle - Extra Large)
Snout Operations

The type DN_XL snout is a rectangular snout with five slots that cater to two different
accessories:

= four block holders (slots 1.1, 1.2, 1.3, and 1.4)

= one range compensator, range shifter or ridge filter hqlder (slot 2)

Once installed onto the snout, each of the four blocks is'tetajried by a safety lock; the
snout itself is secured by a pneumatically actuated séafety pi

‘snout locked’ snout lo
connector esence
itches for
Slot 2 block slices
safety locks for . (4 in total)
block slices
(4 in total)
LEDs
(7 in total) shoyt elD ,
8 /\ reader
S ts 1.1 thruto
1.4, for blocks
w
Bteck (max. 4
Figure 14-8. Type DN_XL Snout Components
Clinical User's Guide IBA | 14-19|
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Installing and Removing Accessories into/from the Accessory Drawer or PBS

safety locks
(4 in total)

eftmost row:

SNOUT SLOT 1.4
INOUT SLOT 2

e  SNOUT INSERTED
e SNOUT LOCKED

The LEDs turn ON (green light) when the respective switch detectors or the slot
position detector send a signal indicating that (each item corresponding to a LED in
the same order as the list above):

= Rightmost row:

IBA | 14-20 |
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Important

A\

Clinical User's Guide

e The first block slice has been installed into slot 1.1

e The second block slice has been installed into slot 1.2
e The third block slice has been installed into slot 1.3

e The fourth block slice has been installed into slot 1.4

e The second accessory has been installed into slot 2

= Leftmost row:

e The snout has been retracted

e The snout is locked in place

Four switch detectors installed at the back of th
of the blocks. A lock at the back of the snout
accessory (if any) in place and activates the

Otherwise, the LEDs are OFF

The gantry will not rotate unless an
(closest to the patient).
prevented.

An empty frame (dumymy\aper
plan does not require any aceéss

Figure 14-10. LEDs on the Snout

IBA | 14-21|

Volume 1 - Treatment Session



|Part Il - Using Treatment Room Equipment Installing and Removing Accessories into/from the Accessory Drawer or PBS

Installing Accessories onto a DN_XL Type Snout

The procedure to install a block and accessory onto a DN_XL type snout is as follows:

1. Insert the first block slice; the safety lock falls into place and the LED on the
shout's tray indicating ‘Snout Slot 1.1" turns green.

2. Repeat Step 1 with each block slice. Check to see that the corresponding LED
turns green.

3. Check to see that the snout lock switch is in the Mnlocked position (see

IBA | 14-22 | Clinical User's Guide
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The Dose Counter Electronic Unit (DEEU) is\aredunidant dose counter. It is used to:

Provide a redundant reading of the dose monitor units received by the patient.

Clinical User's Guide IBA|15-1|
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iR
JAN
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As a Radiation Therapy Technologist (RTT), when the treatment is
interrupted (e.g., the treatment is stopped after a pause, the software
crashes, etc.), you have to manually record the value reported by the
hardware Monitor Unit (MU) counter, which is located on the front
panel of the Dose Counter Electronic Unit (DCEU).

If applicable, i.e., in the Single Scattering, Double Scattering, and
Uniform Scanning treatment modes ONLY, a correction shall manually
be applied to this value to take into account the dgse ¢orrection

correction) matches the delivered M he Oncology
Information System (OIS) for this i

When the irradiation is resum formation
System or Proton Therapy Systx a MU value for the
delivered dose (MUd), you shall vagify thatthis value matches the value
reported by the hardw r correction), within the
foreseen precision. | ement, you shall use the

ing function: the measurement of the Monitor
asurement of the MU is 1%.

isplayed on the front panel of the DCEU.

CEU is a backup in case of an IC software communication failure. You typically
¢ valde to 105% of the required dose.

Clinical User's Guide
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Important | Enter the maximum preset Monitor Units (MU) value on the Dosimetry
Counter Electronic Unit (DCEU) front panel before irradiation.

A The maximum preset MU value depends on the treatment mode, as
follows:

Pencil Beam Scanning:

m a MU value equal to 105% of the prescribed MU

hambers to monitor the dose.
e, the target dose entered on the

ovides the enabling signal for resetting and will
until the DCEU counters have been reset.

e the buttohs of the Preset display to set the counter to a value that is slightly
gher (e.g., 105%) than the required dose. There is a button to count up (above
¢ display) and a button to count down (below the display).

BeAware that two types of DCEU exist: one where you set the actual
MU value, indicated by the Preset [MU] label below the Preset display
(see Figure 15-1), and one where you set the MU value divided by 10,
A indicated by the Preset [x10MU] label below the Preset display (see
Figure 15-1).
Take a close look at the DCEU in yourTCR to ascertain that you have to
enter either the actual MU value, or the MU value divided by 10.

Clinical User's Guide IBA | 15-3|
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3. Use the volume knob to set the volume of the audible signal produced by the
DCEU.

4. Use the Beeper Rate knob to match the prescribed dose to the gray/minute’.
For example, when set at two gray/min, the audible signal should be heard once
per second.

DCEU Types

Two different types of DCEU exist:

m  one where you set the actual MU value: see DCEU With Actual Preset

MU Value' on page 15-4.

nob |

dtton \f\]p/r}set display | |beeper rate k

Figure 15-1. Dose Counter Electronic Unit (DCEU)
Actual Preset Value

DCEU With\E

On this DCEU type, a preset value of 9999 means an actual preset MU value of
99990.

eset MU Value to be Multiplied by 10

1. Gray [J/Kg]l. TGy = 100 cGy = 100 rad

IBA| 15-4 | Clinical User's Guide
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preset display

Reset button

Effects of Temperat
Changes in the Trea

1. 1C measurement is proportional to ambient temperature and pressure. A variation
in temperature of 1 °C or a variation in atmospheric pressure of 3 hPa from the
values registered in the Dosimetry Manager implies approximatively an error of
0.3%.

Clinical User's Guide IBA | 15-5]
Volume 1 -Treatment Session



|Part Il - Using Treatment Room Equipment Resetting a Dose Counter Electronic Unit |

Intentionally left'k
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Chapter 16

Operating the Patient Positioning

System Manually (Emergency Release
Mode)

The Patient Positioning System (PPS) is the anical arm that serves to position
the patient laying on th€ couch. Tt-has six axes ovement that can be controlled

using the hand-pendant orthe remote-positioning/controls. In such a case, all
movements are electrically e .
s

For more inform
Devices”

In case of a8 power fajlure or ofia Th
mgve the PatieAt Positioning Syste
Orion emergency hand-pendant?

ation on the PPS, se€ Chaptér 7, “Moving the Patient Positioning

rapy Control System (TCS) failure, you can still
(PPS) or unlock the PPS axis using the Leoni

Figure 16-1. Emergency Hand-Pendant
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The Radiation Therapy Technologist (RTT) shall be trained and
exercised to perform efficiently and safely the emergency release mode
operations.

e Patient

The emergency release mode shall be used only i

[Femae]
JAN

[P
VAN

- serious patient condition requirt cifig’'way of release (ex.: patient
stucked, incident,...).

Any other use of the

f force to be moved by hand, even with
at you are assisted to move the robot

>

- If the emergency hand pendant/emergency release mode is used, the
references of the robotic patient positioner is lost. Call IBA personnel to

Q reset the system.

IBA|16-2 | Clinical User's Guide
Volume 1 -Treatment Session



|Part Il - Using Treatment Room Equipment ~ Operating the Patient Positioning System Manually (Emergency Release Mode) |

Intentionally left'k
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(Emergency Release Mode) |

Using the Emergency Hand-Pendant

Performing a Coplanar Movement, Joints 1-2

IBA | 16-4 |

To perform a combined coplanar (lateral and longitudinal) motion, it is necessary to
release the joints 1 and 2 as described below:

Step 1 Step 2 Step3 / Step 4
Press and hold the
Em-g?;eency Power ON E HIP Seléctjointsl-2 “brake reieass’
hand pendant switch m 'dl::e green

Step 5

Tumn Key (m
\

—_ Step6 g

Move the couch with your hands for el Switc| of the
rotation of jeints 1 and 2

Extract the patient

Figure 16-2. Joints 1 and 2 Motions

the “Leoni Orion System” User manual for additional information.

Clinical User's Guide
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Performing a Vertical Motion, Joint 3

Clinical User's Guide

Operating the Patient Positioning System Manually (Emergency Release Mode) |

To perform a vertical motion, it is necessary to release the joint 3 as described below:

Step 1 Step 2 Step 3 Step 4
Press and hold the
“brake release” switch,
then press the green
Take - button repeatedly.
Emergency Power ON E H/P Select joint 3

hand pendant

=Each pressing of
the green button

will release joint 3
brake for 100 ms

/2

Tumn Key

Step 5

Step 6

Step 7

The couch top will go down per pulse4f 100
ms. Repeat step 4 until the desired fieight.

.

elease switche:
\&DL%HIP ™

x Extract the patient

=

%

bo th

Volume 1 - Treatment Session

Figure 16-3. Joint 3 Motion

“Leoni Orion System” User manual for additional information.
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Activation key

otioh.enable

Releas€ confirmati refease
butten switch button

“Axis selector
switch

Activation
LED

Figure 16-4. Emergency Hand-Pendant Details

IBA|16-6 | Clinical User's Guide
Volume 1 -Treatment Session



Chapter 17
Performing QA Checks and Verifying
Beams With a Water Phan

Qperational compatibility
ot part of the equipment

- Periodic system recalibration to ma
with clinical needs o eatment cen
/_\ manufacturer’s responsibility.

As a physicist you are xesp

verifications of the machin

le for thepquipment and must perform
utpdt atar established frequency. These

the Couch in Chapter 7.

Clinical User's Guide IBA|17-1]
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CAUTION | Be aware that the lifetime of lonization Chambers may be reduced if
exposed to over 10E6 Gray, which corresponds to approximately

e 450 hours of beam exposure at 5 nA.
lonization Chamber 1 (IC1) can sustain 450 hours of beam exposure at
5 nA.

lonization Chamber 2/3 (IC 2/3) can sustain 450 hours of unscanned
beam exposure at 5 nA.

IBA | 17-2 | Clinical User's Guide
Volume 1 -Treatment Session



|Part Il - Using Treatment Room Equipment Performing QA Checks and Verifying Beams With a Water Phantom |

Locating the Water Phantom on the PPS

The water phantom has to be positioned above the rotation axis (joint 6) of the PPS
to ensure precise measurements and to prevent potential damage to the PPS.

Clinical User's Guide IBA | 17-3|
Volume 1 -Treatment Session



|Part Il - Using Treatment Room Equipment Performing QA Checks and Verifying Beams With a Water Phantom |

Intentionally left'k
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Verifying Beams

iR}
A\

Clinical User's Guide

Some beam parameters are validated by making measurements with a water
phantom before using a new beam. This validation ensures consistency of the
settings between the Treatment Planning System (TPS) and the PTS equipment.

As a physicist using the systems (Treatment Planning System and
Proton Therapy System) it is your responsibility to yalidate some
parameters to check the consistency of the settings between the
Treatment Planning System and the Proton Thefapy System
equipment.

%

The list of recommended parameters to be'cheeked for each new bearnis as follows:

Measurement of the absolute dose for each\oeam.

IBA | 17-5|
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Intentionally left'k
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Chapter 18

Troubleshooting Treatment Room
Equipment

The following table describes the erro
hand-pendant screen.

sages displayed on the wireless

Message

DEVICE? must be homeg

ise DEVICE before performing this

Aove the gantry closer to the treatment position
before confirming the current position.

The couch is not properly locked. Lock it before
moving the PPS.

Remove everything from the couch and perform
a taring procedure in order to be able to move the
PPS.

There is no couch installed on the PPS. You have
to install a couch before taring.

The couch installed on the PPS is not a valid
couch to tare. You have to install a valid couch
before taring. The validity of the couch is
assessed by the couchld value.

Selected device DEVICE is The device DEVICE has an internal error
unhealthy! preventing it from moving. Contact an operator.

Selected device DEVICE is The device DEVICE is outside valid motion range.
faulty! You have to perform a recover sequence before
being able to move it again.

Addendum IBA|18-1]
to the PTS User Documentation Set
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Message

Selected device DEVICE is in
unknown state. Probably it
has not been configured

properly.

Selected device DEVICE is
off!

Selected device DEVICE is
initializing!

Latest corrected position has
not been reached. Press OK
to confirm

The positioner was
overloaded and may require
maintenance. Contact IBA

Support.

Emergency stop buttan
pressed.

DEVICE is in Error. Contact
operator.

Positioner motion is forbidden
due to docking mode. Please

disable this mode before
motion.

IBA | 18-2 |

Troubleshooting Treatment Room Equipment |

Description

The software controlling the device DEVICE has
not configured it properly.

Contact an operator to check its configuration.

The software controlling the device DEVICE has
performed a shutdown.

Contact an operator to res

The software controlling thedevice DEVICE has
not configured it properly,

The accessory installed on the snout holder is not
pfoperly locked. Lock it to be able to move the
gantry.

The accessory installed on the snout holder is not
properly locked. Lock it to be able to move the
drawer.

The accessory installed on the snout holder is not
properly locked. Lock it to be able to move the
snout.

Device DEVICE is in maintenance mode. You
have to set it back to default mode to be able to
move it again.

An internal error occurred on device DEVICE.
Contact an operator.
The PPS is still in docking mode.

Switch to move mode.

Addendum
to the PTS User Documentation Set
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Message

Snout cannot move.
DEVICE must be tared first.
Weight check must be

performed first on DEVICE.

Jog request is not valid for
this device.

Motion Enable Button is not
pressed!
Motion not allowed.

Device not enabled.

Motor status NOK.

Motion veto: ORIGINP.

cel docking aetivity.

st be horizontal to
proceed to snout homing.

DID-B must be inserted
before moving the imager.

Troubleshooting Treatment Room Equipment |

Description

The room configuration prevents the snout holder
from moving. Contact an operator to enable
snout motion in the room configuration.

You need to tare the device DEVICE in order to be
able to move it.

Perform a weight check sequence on the device
DEVICE.

You pressed a jog bu
selected device (e.¢/

he compensator is not properly locked. Lock it
before moving the snout holder.

The block is not properly locked. Lock it before
moving the snout holder.

Cancel the docking activity currently selected in
order to be able to move the PPS.

Snout holder can only be homed with the gantry
in an horizontal position. Move the gantry to 90.0°
or 270.0° position before homing the snout
holder.

The imager can only be offset when DID-B is fully
inserted. Insert Did-B before offsetting the
imager.

a. During normal equipment operation, the word ‘DEVICE’ present in several of the
messages in this table is replaced by the name of the relevant device, according

to the circumstances.

Addendum
to the PTS User Documentation Set
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b. During normal equipment operation, the word ‘ORIGIN’ present in several of the
messages in this table is replaced by the name of the relevant device, check or
check manager according to the circumstances.

IBA| 18-4 | Addendum
to the PTS User Documentation Set
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Chapter 19

Guiding You Through the Pencil Beam
Scanning Documentation

PBS principles and to provide an
PBS treatments.

A description on how to use adaPTdeliver in Treatment mode

e Instructions on how to generate reports using adaPTdeliver

= In addition, Appendix B, "Managing PTS Users’/ contains information on how
to configure and manage adaPTprescribe users.

Clinical User's Guide IBA|19-1]
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Intentionally left'k
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Chapter 20
Pencil Beam Scanning Principles

Introduction

The incoming narrow be
directions (where Xg and

S irradiation, the lateral spot position, the beam energy, and the
entrolled and adjusted in order for the pencil beam Bragg peak

The amount of dose delivered at each point of the trajectory is computed by the
Treatment Planning System (TPS) during the dose optimization and calculation
process.

Clinical User's Guide IBA|20-1|
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Beam delivery in the treatment volume is achieved:
m  Longitudinally, by varying the proton beam energy

= Transversally, by magnetic scanning

Pencil Beam Scanning Principles |

Scanning
magnets Xg

Scanning
magnets Yg

y

Proton =
beam

{Bragg peak

layers already
treated

2-D dose
istribution on

Scanning (PB

elivery Technique

IBA | 20-2 |

Ingrease patient throughput
Fasier operation

Allow more flexibility in plan evolution

Less neutron dose

Clinical User's Guide
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Longitudinal and Transversal Dose
Distribution in PBS

A very precise dose distribution can be obtained both longitudinally (in depth) and
transversally (on the plane perpendicular to the beam direction) using PBS.

Longitudinal Distribution

In order to spread the dose delivery along the longitddingV axis (that is to say, in
depth), the dose is delivered in successive single epergy layers. A layer is therefore

the layers.

Layers

In the Pencil Beam Scanning (PBS) treat ode, layers are defined: the tumor is

ayers and the weight of the beam at each position is

aputethby theJPS in order to fulfill the required dose conformity.

Clinical User's Guide IBA | 20-3|
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Plan 1 ___ Beam 1

pot scanning is the PBS technigue by which the target volume is not only divided in
layers, but also divided in discrete spots, both longitudinally and transversally. Each
one of these spots will receive its prescribed dose in one or more ‘shots’ of the
proton beam, which will scan the target volume spot by spot. The proton beam is
interrupted while the beam is moved between spots.

This means that in order to deliver PBS with Spot Scanning, the scanning magnets
will modify the beam’s transversal position for each spot and the ESS will select a
different beam energy for each spot at a different layer (longitudinal dose
distribution).

Clinical User's Guide
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This combination of longitudinal and transversal dose distribution lies at the core of
the PBS delivery technique.

Repainting Modes

When a given layer is scanned by the proton beam more than once (or repainted),
the total dose to be delivered at each layer in the target is divided by the number of
scans or paintings that is to be achieved. This delivery process is repeated a number
of times, as specified in the treatment plan, and results in the delivery of the entire
prescribed dose within the layer.

As a result of this process, the weight of the spots i
of the total dose to be delivered at that layer and
performed.

{ayer is scaled in function
ber of paintings to be

Figure Y0-3. Scaling Sample: 3 Paintings

epainting types are as follows:
e (no layer repainting)
-Layers Repainting

Décrease in Energy

=~ Back and Forward

m  Mixed Repainting

In addition to the repainting type principles that are described in the sections below,

Chapter 22, "PBS Multiple Repainting’ contains detailed information on how the
different repainting types are identified and represented.

Clinical User's Guide IBA | 20-5|
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In-Layers Repainting

From the distal to the proximal edge of the target volume, each defined layer is
scanned by the proton beam (or painted) as many times as prescribed until the total
dose prescribed for that layer is delivered. Only when a given layer has received its
full dose, the scanning process progresses on to the next layer.

Decrease in Energy

scan of the layer that ends at the proximal edge of tF et volume, the repainting
process restarts at the distal edge of the tumor, Thi 5.s repeated as many

of the target volume.

Back and Forward

From the distal to the proximal edge qf the target volume, each defined layer is
scanned by the proton beam (or painted)ance. When the proton beam finishes the
scan of the layer that ends at'the proximal edge of the target volume, the repainting
process restarts at that\same layer. The beam ssanning process now advances from

Q

modge, different types of repainting are mixed for the same beam.

Clinical User's Guide
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Chapter 21

Introducing PBS Beam Delivery
System Equipment

The PBS Treatment Mode

Following is a schematic rep

equipment is used in t PB@

Beam Delivery System (BDS)

snout holder optional range shifter,

- scannin
focussing tg ridge filter, or snout
uadrupole E g_ > '
gwagne"[)s orizontal
beam \
tube -
17— -

scahnin vacuum
agnets, chamber
vertical

Figure 21-1. BDS Equipment Usage in PBS Treatment Mode - Schematic
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Volume 1 -Treatment Session



|Part IIl - The Pencil Beam Scanning (PBS) Suite Introducing PBS Beam Delivery System Equipment |

PBS Capable Nozzle Types

At your center, PBS can be delivered using the following:

= PBS Dedicated Nozzle: for detailed information, refer to section “Nozzle Types
and Components PBS Dedicated Nozzle Structure” on page A-3.

Role of the Scanning Magnets

The two scanning magnets located in the nozzle deflect'the Beam and continually
paint the treatment field with a small beam area. The“upsgréam magnet scans the
beam in the Y direction. The downstream scanning yhagnet'scans in the X direction.

Quality’Assurance System.

The Scanning Controller

In the PBS beam delivery technique, a narrow particle beam is deflected in two
perpendicular directions, both orthogonal to the beam axis, in order to scan the
beam. These deflections are obtained using both scanning magnets; each of these
magnets is driven by a power amplifier, the so-called Scanning Magnet Power Supply
(SMPS). The SMPS is controlled by the Scanning Controller.

IBA | 21-2 | Clinical User's Guide
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The Scanning Controller handles most of the functionality required for the pencil
beam scanning treatment delivery. The Scanning Controller (SC) is largely
responsible for the controls and feedbacks of some elements that affect the beam
trajectory and intensity as well as some other aspects of the beam.

The Scanning Controller is a distributed system and includes shared parts in the
Power Supply Room, and TR specific parts, located near the nozzle.
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|Part IIl - The Pencil Beam Scanning (PBS) Suite Introducing PBS Beam Delivery System Equipment |

Intentionally left'k
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Chapter 22
PBS Multiple Repainting

section “None" on page 22-2.

" In-Layers Repainting” on page 22-3.
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|Part I1I - The Pencil Beam Scanning (PBS) Suite PBS Multiple Repainting |

None

IBA | 22-2 |

From the distal to the proximal edge of the target volume, each defined layer is
scanned by the proton beam (or painted) once. The prescribed dose is delivered
completely for each spot in the target in just one scanning operation.

This type means that PBS is delivered without any repainting.

Identification

This repainting type is labelled PBS in the (Delivg echnique fields on the

adaPTprescribe and adaPTdeliver screens.

Representation

This repainting type is represented byan i n%Tde/iver scre

NOM

ultiple Repainting) Icon

strat r atis delivered in each layer. A graph similar to this
one on adaPTdeliver sgreens.

012345678 9101112131415161718192021222324252627
Layer

Figure 22-2. None (No Multiple Repainting) Energy/Layer Graph
(typical)
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|Part IIl - The Pencil Beam Scanning (PBS) Suite PBS Multiple Repainting |

In-Layers Repainting

Clinical User's Guide

From the distal to the proximal edge of the target volume, each defined layer is
scanned by the proton beam (or painted) as many times as prescribed until the total
dose prescribed for that layer is delivered. A different number of re-paintings may be
prescribed for each layer in the plan.

The PTS software divides the total dose to be delivered to each spot within a given
layer by the number of re-paintings requested for that layer. If the dose to be
delivered to a given spot in one re-painting falls below a threshold (close to 0.056MU),
the number of re-paintings for that spot decreases to the greatest number such that

Identification

This repainting type is labelled PBS-
adaPTprescribe and adaPTdeliver screen

Delivery) Technique fields on the

Representation

This repainting type is represen by af i n adaPTdeliver screens.

yd(;

Figure 22-3. In-Layers Icon
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|Part I1I - The Pencil Beam Scanning (PBS) Suite PBS Multiple Repainting |

Graph

Figure 22-4 illustrates the energy that is delivered in each layer. A graph similar to this
one appears on adaPTdeliver screens.

Energy [MeV]
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|Part I1I - The Pencil Beam Scanning (PBS) Suite PBS Multiple Repainting |

Back al

Clinical User’s Guide

Representation

This repainting type is represented by an icon on adaPTdeliver screens.

i

E_‘I_.
"

Figure 22-5. Decrease in Energy J¢on

Graph

h similar to this

9

Figure 22-6 illustrates the energy that is delivered in each layex A gra
one appears on adaPTdeliver screens.
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Figure 22-6. Decrease in Energy Energy/Layer Graph
(typical)

the distal to the proximal edge of the target volume, each defined layer is
canned by the proton beam (or painted) once. When the proton beam finishes the
scan of the layer that ends at the proximal edge of the target volume, the repainting
process restarts at that same layer. The beam scanning process now advances from
the proximal layer to the distal one. This process is repeated as many times as
necessary until the prescribed dose is delivered for every spot in every layer of the
target volume.

IBA | 22-5|

Volume 1 - Treatment Session



|Part Ill - The Pencil Beam Scanning (PBS) Suite PBS Multiple Repainting |

IBA | 22-6 |

Identification

This repainting type is labelled PBS-B&F in the (Delivery) Technique fields on the
adaPTprescribe and adaPTdeliver screens.

Representation

This repainting type is represented by an icon on adaPTdeliver screens.

.

R

Figure 22-7. Ba

and’Forward Icon

Graph

Figure 22-8 illustrates the [ } i each layer. A graph similar to this

01234567 8 9100111213141516171815202 222324252627
Layer

Figure 22-8. Back and Forward Energy/Layer Graph (typical)
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|Part Ill - The Pencil Beam Scanning (PBS) Suite PBS Multiple Repainting |

Mixed Repainting

In this mode, different types of repainting are mixed for the same beam.

Identification

This repainting type is labelled PBS-MIX in the (Delivery) Technique fields on the
adaPTprescribe and adaPTdeliver screens.

Representation

deliverscreens.

This repainting type is represented by an icon op’adaP

Icon
Graph
Figure 22-10.4 t is delivered in each layer. A graph similar to
this one i

012245678 910111213141516171819202 1222324252627
Layer

Figure 22-10. PBS Mixed Energy/Layer Graph
(typical)
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|Part IIl - The Pencil Beam Scanning (PBS) Suite PBS Multiple Repainting |

Intentionally left'k
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Chapter 23

TPS-PTS Communication in
Standalone Mode

The standalone mode option can be opt not to use the OIS, or if the
OIS is not available.

Differgnt options exist for entering treatment plan data into the PTS database.
Jowever, the workflow that follows each one of these different options is identical.
Once all the required data is available in the PTS database, baselining is performed
using adaPTprescribe. All subsequent activities, i.e., patient and plan selection,
selection of the beam, preparation and treatment of the patient, creation of the
irradiation record, and local storage of that record in the PTS database are performed
using adaPTdeliver in 'Stand Alone’ mode.
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|Part IV - Using adaPTprescribe TPS-PTS Communication in Standalone Mode |

These are the different ways to import deliverable plans into the PTS database:

= Entering data manually: this possibility only exists for treatment plans to be
delivered using the double scattering, uniform scanning or single scattering
delivery techniques. Pencil Beam Scanning plans cannot be created manually in
adaPTprescribe due to the big amount of data they contain. The data entered
manually are automatically stored in the PTS database. This way of entering
patient data into the PTS is usually executed offline (i.e. before patient
treatment/irradiation).

m  Using the batch importer: the batch importer is a process which continuously
runs in the PTS background. It waits for DICOM corhmnications from other

4 treatment center, it is your responsibility to perform a set of quality
assurance measurements to verify the coherence between both
algorithms and parameter databases.

Note: Please consult the Release Note to see whether or not clinical use of the
batch importer is allowed.
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|Part IV - Using adaPTprescribe TPS-PTS Communication in Standalone Mode |

Workflow A
Stage

Create Plan E@

Import Plan to PTS .
Database
I
Baseline | ‘adaPTprescribe \

'Select Patient/Plan |

'Select Beam < </>

‘ Prepare & Jreat. adaP eliver
’

Create R\e\qgrcN \/

|s imported using the batch importer, which implies that the
imported into the PTS database, where it is available to be
ent.

approval for treatment and prohibition of further modification.

The adaPTdeliver application is used to select the patient, plan, and beam, to prepare
and treat the patient, and to create and store the irradiation record.

When you want to use the batch importer to import a treatment plan from TPS into
the PTS, select the desired plan in the TPS and export it.
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|Part IV - Using adaPTprescribe TPS-PTS Communication in Standalone Mode |

The batch importer, i.e., the process that manages batch imports, is continually
running in the background and waits for incoming DICOM connection requests. For
detailed information, refer to the TPS OEM documentation for instructions on how
to connect and send a Plan from TPS to the batch importer.

To display the exported treatment plan in adaPTprescribe, refresh the screen and
select the desired patient and study.

You can then review and baseline the beams, and subsequently baseline the plan.
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Chapter 24
Getting Started With adaPTprescribe

- Beam algorithms and paramet Hified both on the TPS and
the PTS side. A similar algorithm™a eter database to compute

equipment settlngs out of clinical param ers exists both on the PTS
S i S consistent results.

o perform a set of quality
herence between both
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|Part IV - Using adaPTprescribe Getting Started With adaPTprescribe |

Starting an adaPTprescribe Session

Click the adaPTprescribe icon on the desktop in the TCR or in the TR to start up
adaPTprescribe.

When you start an adaPTprescribe 3 OGIN SCREEN

appears (see Figure 24-2).
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|Part IV - Using adaPTprescribe Getting Started With adaPTprescribe |

Logging into adaPTprescribe

Double-click the adaPTprescribe icon and the ADAPT prescribe LOGIN SCREEN appears.

Proteus® 235 SERIES

adaPT prescribe

Administration: to define and manage tolerances and MU clinical ranges. In
addition, you can manage accessories.

For detailed information refer to Appendix C, “Managing adaPTprescribe
Settings”

Click Login and the ADAPT prescribe SCREEN appears (see Figure 24-3).

Note: By default at login, adaPTprescribe displays active patients only.
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