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= Remote positioning controls: in Physics mode, the Manual mode of the
remote positioning controls is available by default. That is not the case in Clinical
mode, where the Manual mode of the remote positioning controls is only
available upon explicit request.
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Be aware that the imaging system must be out of the beam path, like in Clinical

mode.
Overview

2 Ready
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Gantry [] 200 e 0.0
snout [cm] 20003 20,02 0.00
X [cm] 0.00 0.00 0.00
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In Proximity Drawer. OUT Snout Accesso

eptable in Physics mode but will block or issue an error message in
ical mode.

QDrange, with a red frame: these settings are blocking, even in Physics
mode (see Figure 43-12, where the drawer is still in the beam path).
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Overview
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Treatment

The TREATMENT SCREEN in Physics mode differs somewhat from the same screen in
Clinical mode, as follows:

= Physics optional actions: this is an additional tab on the Monitor panel of the
TREATMENT SCREEN. This tab enables you to select any given layer and to keep
track of the monitor units during your operations.

From the Irradiation Options pane you can select one of the following actions:

e Pause after layer

e Pause after tuning

e Enable field restart

e Tuning required

e Display pop-ups: you can opt'to display scanning contro rror pop-up

messages.

The Layer Selection pane enables\you to selett the desired layer, as follows:
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Intentionally left'k
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Chapter 44
Beam Scheduling Principles

Beam s apitomatically allocated based on the priority and the time stamp of the
eguest. Fhe Accelerator Operator in the MCR can overrule this automatic allocation.

ABS Manual Mode

When ABS is working in Manual mode, the RTT in the TR sends a beam request
from the BEAM PANEL of the EQUIPMENT PREPARATION SCREEN to the Accelerator
Operator in the MCR. The Accelerator Operator subsequently allocates the beam,
based on the priority.
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When the Accelerator Operator allocates the beam, the RTT in the relevant TR is
informed that beam is allocated to the corresponding TR. The subsequent beam
tuning can then be performed automatically or manually.

Switching ABS Modes

Switching between the Manual or Automatic ABS mode is performed by the
Accelerator Operator in the MCR. This can be done unless beam is allocated.

Both in Manual and Automatic ABS mode the beam requ gqdeue is visible in each

TCR, TR, and in the MCR.
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Chapter 45
Preparing a Treatment Room

performed before or simultaneously
adaPTdeliver"

Important

g

qQ you ‘are using any of these removable patient supports, verify before irradiation
using the patient support type that is specified in the treatment plan.

Preliminary: GRF Precautions

When you are performing functions in or in the vicinity of the patient enclosure, bear
in mind the GRF precautions as specified in section “Gantry Rolling Floor
Precautions” on page 4-3.
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GTR Preparation

Important | Always check the Treatment Room’s temperature and pressure in the
morning Quality Assurance (QA) and enter the data in the Dosimetry
Manager. Monitor the temperature and pressure during the day.
A Whenever the values deviate from the last values known to the system,
these new values must be updated in the system via the Dosimetry
Manager.

ave the ICEUs
ZLE MORNING CHECKS

Do instruct the Accelerator Operator to enter gr
average pressure and IC2/IC3 temperature oy
SCREEN.

- Whenever the temperature an§ ;
center quality management pla /the temperature and

/_\ pressure have to be updated manuglly using the Dosimetry Manager.

Procedute

- Patients shall be properly secured and their limbs (that is, arms, hands,
feet, and legs) shall not hang over the edges of the couch or be able to
reach the accessory drawer. In addition, it should be impossible for the

A patient to access a hazardous moving part under the couch.
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Chapter 46

Introducing Patient Positioning and
Alignment

This part assumes that the Radiation\herapy/Techriologist (RTT) is familiar with the
equipment (refer to Chapter 5, “Introdusing Treatment Room Equipment’).

2 prescribed configuration of the treatment plan (gantry angle, snout
position, Patient Positioning System [PPS] position).
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As a Radiation Therapy Technologist (RTT) you should perform motion
with the patient on the support (i.e., couch or chair) only after the
patient has been securely immobilized on the support.

sponsibility to
ated by the Patient

As a Radiation Therapy Technologist (RTT) it is ygu
verify the appropriateness of the corrections ge
Position Verification System (PPVS).

correctrons calculated by the
software (e.g.,
a new set of X-ray images to

After applying and implementing ths

>§ > >

Important

Patientpositioning and alignment involves primarily the following positions:
Setup Position

= Treatment Position
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Setup Position

The Setup position is the position where the center of the treatment site coincides
with the isocenter of the system. The setup position is specific to the setup beam.

Note: If this is the first beam of the patient’s plan to be delivered, you must move
the patient to the baseline Setup position. For all successive beams, the Setup
position will be the last saved Setup position.

The Setup position is a labeled position; you must perform an Auto motion to bring
the patient positioning devices to this Setup position.

rotational axis
of the couch

isocenter axis || gantry axis

Figure 46-1. Setup Position (GTR, lateral view)

TTCS refers to the Table Top Coordinate System. FRS refers to the Fixed Reference
System.

For a further explanation regarding TTCS and FRS, refer to section “About Coordinate
Systems”in PTS System Description.
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Yo\

rotational axis
of the couch

|
i

[ ics

Figure 46-2. Setup Position (GTR, top view)
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Prescribed and Corrected Setup Position

The relationship between the prescribed Setup position and the required Setup
position evolves as follows:

= With the patient on the couch or chair, the RTT will verify and finely adjust
(correct) the Setup position and then save it. Until the first beam tuning request
is made, the RTT may perform as many positioning and adjusting iterations as
necessary and then save the results. The difference between the Prescribed and
the Corrected Setup positions will be propagated to the treatment beams.

Treatment Position

Important

17, Ed2.0, 2011-12, Radiotherapy Equipment -
s, Movement, and Scales.

dynat

Couch pitch and roll articulations permit the fine adjustment of patient position with
respect to the horizontal plane.
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rotational axis
e couch

0sition{GTR, lateral view)

Figure 46-3. @ent
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. o8 y A
m[’ W S
N 4

—-——

\Féure 46-4. Treatment Position (GTR, top view)
Drawing not to scale
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Intentionally left'k
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Taring the PPS

What is the tare, and why should it be done?

The PPS Leoni is equipped with a force torgue sensor, which allows measuring the
mass of the payload (couch, patient) carried by the robot. This measure of payload
feeds the algorithms ensuring the high accuracy of the PPS.

When the tare must be don

e colich is horizontal (pitch = roll = zero).
6 mass is installed on the couch.

g couch is recognized by the system.
No external force is applied on the couch during the tare.

m The PPS s at a standstill during the tare.

Important | Take care to check that all the prerequisites are met before performing
a tare. Otherwise the tare is not valid, and the accuracy of the PPS will
e be deteriorated, possibly resulting into incorrect treatment of the
patient.

Clinical User's Guide IBA | 46-9|
Volume 1 -Treatment Session



|Part X1 - Patient Positioning and Alignment Introducing Patient Positioning and Alignment |

If tare is performed with an incorrect prerequisite...

m  Correct the incorrect prerequisite (For example: remove the mass from the

couch).

= Perform a new tare as given in section Procedure to perform the tare.

Procedure to perform the tare

Using the wireless hand-penda

1. Long press the PPS icon from thebo/tm?w of the han

= (@@ TR20 ©C @

gant menu.

MANUAL

Figure 46-5. PPS icon of the wireless hand-pendant GU! screen

2. Long press on the Taring Status section
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Positioner

v Mode

Ready to move

Taring status®
V Tared

v Weight check sratus
Valid until 2017,09.02-08:56:39

Motion v
v

No motion veto

of the wireless hand-pendant GUI screen

igure 46-6. Tare se

A message informs the user that the tare is performed

t performed correctly, an error message will appear inside a
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Intentionally left'k
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Automatic Weight Check

- Be careful to avoid collisions of the Patient Positioning System.
Collisions may damage the PPS. It may also deteriorate the robot

c accuracy and performance.

In case of a collision, the robot must be calibrated.

Important | Make sure that the area near the PPS rob Qre starting the

automatic weight check.

Perform the automatic wejght check as follo

1. Long touch on PPS’icon in hand<pendant fo
check status is orange (Figure 46-

ROSITIONER screen. The Weight
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Positioner

v Status”

Ready

ftware signatur
\/\S,O‘t are signatures
alid

v Mode*

Ready to move

v Homing status

Homed

v Iarlng status
ared

Weight checkétat

0 Weight checksfiust b perfory{\

v Motion vato stanQ/

No motion veto

* Long touch to perform a

Retract the imager by pressing the Retract Imager ( ~)icon (Figure 46-8).
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0,20] range (already ready in Figure 46-9) and retract
the no zle by pressing the Retract Nozzle (') icon (see Figure 46-9).
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Execute the automatic weight check by pressing the ~4| icon (green circle in
Figure 46-11).
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CAUTION | Ensure that the area near the PPS is clear as the automatic load cell
check function of the PPS performs large pitch and roll motions.

¢« & TR0 ©O &b

WEIGHT CH

PERFORM WEIGH

igure 46-11. Automatic weight check - Perform weight check
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The Typical Alignment Correction Process

A typical alignment correction procedure is as follows:

1. Position the patient on the couch.

In a gantry treatment room equipped with a gantry rolling floor, patient
loading should only be performed with the nozzle positioned in the
upper part of the gantry, between 90° and 270°.

2. Move the PPS into the prescribed Setup/pqsition.

Make sure that the DID flat pap E fore
attempting to move Patient Positionihg Devijees (PPDs) that can collide
with the flat panels.

>i vl

3.

A¥ a Radiation Therapy Technologist (RTT), check the gating signal with
respect to the presence of the X-ray beam. In case a mismatch occurs,
do NOT use the resulting X-ray images for patient alignment.
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b. Use the PPVS software (e.g., adaPTinsight) to compute a correction vector
that orients the patient as planned. The correction vector consists of
corrections to one or several PPS axes.

- As a Radiation Therapy Technologist (RTT) it is your responsibility to
verify the appropriateness of the corrections generated by the Patient

e Position Verification System (PPVS).

c. If the PPVS is connected to the PTS and co
vector is transmitted automatically. Els
vector into the TCS.

ed to do it, the correction
enter the correction

d. Apply the corrections.

plying and implementing the corrections calculated by the
Patienit Position Verification System (PPVS) software (e.g.,

addPTinsight), it is recommended to take a new set of X-ray images to
verify proper positioning of the patient.

f.  Verify the corrections.
4. Confirm the optimized Setup position.

5.  Move the equipment to the Treatment position.
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- Be careful to apply the movement sequence of the gantry and the
Patient Positioning System (PPS) in the correct order to ensure accurate
patient positioning for treatment. Rotating the gantry BEFORE moving
A the PPS is the only correct order that ensures accurate patient
positioning.
Moving the PPS before the gantry will introduce an error in patient
positioning.

6. Verify patient alignment at Treatment positio
a. Take a Digital Radiograph (DR).

If you are using a gating syste
“Triggering Procedure” on pa

acceptable exposureti

Q finish after the end

As a Radiation Therapy Technologist (RTT) it is your responsibility to
erify the appropriateness of the corrections generated by the Patient
Position Verification System (PPVS).

A\

c. If the PPVS is connected to the PTS and configured to do it, the correction
vector is transmitted automatically. Else, manually enter the correction
vector into the TCS.
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d. Apply the corrections.

When all alignment corrections have been applied and recorded by the
user, make sure that, according to treatment center procedures, a
second Radiation Therapy Technologist (RTT) verifies the entered
corrections.

e. Use the hand-pendant to implement the correcti th the PPS.

Make sure that the DID flat panel arms aké
attempting to move Patient Positioning"Rewces (PP
with the flat panels.

ed before
at can collide

bions calculated by the
oftware (e.g.,
e a Hew set of X-ray images to

Patient Position Verifjcatian System

adaPTinsight), it is rex om
O Ye

>f >4 o

Important | The Patient Positioning System (PPS) and the gantry rotation are
connected to emergency power in order to allow patient unloading in

Q case the main power supply fails.
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CAUTION | There is risk of misalignment induced by the application of the position
correction proposed by the OIS.

A Application of the correction may induce a misalignment of maximum
0.7mm.
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Intentionally left'k
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Recovering From an Equipment Error

In the unlikely event an equipment failure occurs while performing the patient
positioning and alignment procedure, a number of actions must be taken after
normal equipment operation has been restored and prior to continue positioning and
aligning the patient.

In case an equipment error occurs, request for assistance from an operator. As a
therapist, thereby take the following into consideration:

- Whenever homing is accomplished, re-imagipg and realignment of the
patient is required because all previous refefenge poits are lost during

Q the homing process.
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Intentionally left'k
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Chapter 47

Calculating Corrections Using
adaPTinsight

(IGPT). The required patient setup verifications”are performed prior to treatment
using either stereoscopic~2D and/or 3D ‘nages. (depending on the TR hardware
configuration).

he Gantry Treatment Room (GTR)

This chapter contains general guidelines on how to use the adaPTinsight application.
For detailed information, refer to the adaPTinsight documentation listed in chapter
About this Manual.
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Preliminary adaPTinsight Activities

In the Treatment Planning Room (TPR) the DICOM CT series, the DICOM RT Plan
data, and the DICOM RT Structure Set data of the patient are compiled. All this data
serves as the input for the Digitally Reconstructed Radiographs (DRRs) that are
generated by adaPTinsight prior to computing the correction.

The adaPTinsight monitor, keyboard, and mouse are in the shielded area of the TR.
These devices are connected to the adaPTinsight workstation, which is located in the
TCR, and serve to acquire the Digital Radiographs (DRs) atthe_time of treatment.

Note: Both before and during treatment, a number of DRs’and DRRs are taken of
the patient. Most of these images are stored on/disk innelectronic format. Disk
Storage capacity, understandably, has size limitations~lherefare, specific archiving

Password |

Language | con |

Mode | Patient alignment |

Figure 47-1. AdaPTinsight Login

Logging Into adaPTinsight

Upon startup of adaPTinsight the ADAPTINSIGHT LOGIN SCREEN appears.

Enter your user name and password; both are case sensitive.
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In addition select the following:
m  your language (currently only one option: English).

=  session mode (currently only one option: Patient Alignment).

Press Enter. The adaPTinsight application is then started and the WORKFLOW
SELECTION SCREEN appears.
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Generator LEDs

Hand Switch

Figure 47-4. X-ray Console

ote: Once a workflow is started on adaPTinsight, communication between the
adaPTinsight workstation and the X-ray generator(s) is automatically established.
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Calculating Corrections

As a therapist you calculate the necessary corrections in the treatment room, when
the patient comes for treatment.

The complete correction calculation process comprises the following sequential
steps:

1. Start adaPTinsight, if not already started (refer to section "Starting up
adaPTinsight' on page 47-2).

2. Log into the adaPTinsight workstation, if not alread gded in (refer to section

"L ogging Into adaPTinsight' on page 47-2).

ray Generators"on page 47-3).
4.  Selecting the Patient, Plan and Beann.

Note: When operating in OIS
the OIS.

5. Pre-aligning the Patient.
6. Acquiring Images.

Registering Images)

he TR, pre-align the patient: load the patient on the couch and perform pre-
alignment using the lasers. Try to do this as precisely as possible, this will enhance
efficiency and reduce the total alignment time and effort.
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Important | As a RadiationTherapy Technologist (RTT), pre-position the patient
using lasers. During this process, pay attention to the potential large
difference between the position of isocenter indicated by the lasers and

A the position of isocenter indicated by the x-ray image guidance system.
Such a large difference would indicate that one of these systems needs
to be re-aligned.

Acquiring Images

rotates around the volume to be imag d
then reconstructed using

S UG )
on the treatment room’s h configuration. The configuration of treatment
rooms at your center suppQrt:

rom the ADAPTIinsight VWORKFLOW SELECTION SCREEN (see Figure 47-2), select
the appropriate workflow for the desired image acquisition mode, if not sent
automatically
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Ready

333

Tupe Capacty

AK@ISO 002mGy

curentange 0
Targetangles 07|27

Patient orientation

V' valcate Images

Figure 47-5. kVi/k odrce Workflow

Prepare image

Take image
(EXPOSE)

Figure 47-6. X-ray Console Hand-switch

WARNING Radiation Therapy Technologist (RTT) it is your responsibility to

iIfy the appropriateness of the corrections generated by the Patient
f Position Verification System (PPVS).
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A\
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3D Acquisition: kV CBCT

Note: For more detailed information on how to perform X-ray Image Acquisition,
refer to the adaPTinsight documentation listed in chapter “About this Manual'

In the kV CBCT mode, the acquisition of projection radiographs requires the following
sequence of operations:

1. Select the tube settings (kVp, mA, ms) by using one of the Presets.

2.

3. pe of acquisition: full

4.

5. to its initial
, indicating

6.

7 tton on\the adaPTinsight screen turns

sing X<ray. During the full duration of

econstruction with already acquired data (offline reconstruction).

A% 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.

Clinical User's Guide
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|Part X1 - Patient Positioning and Alignment Calculating Corrections Using adaPTinsight |

- As a Radiation Therapy Technologist (RTT), always monitor the patient
during motion in the CBCT X-ray image acquisition. In case the patient

c moves, the RTT shall interrupt the acquisition.

Registering Images

Note: For more detailed information on how to perférm Image Registration, refer to
the adaPTinsight documentation listed in chaptey/”About this\\Manual”

2. It computes a correction that =" applied to ensure correct patient
positioning.

1. The IEC 61217 standard defines the transformation from the |IEC-Fix to the
IEC-TTCS coordinate system.

Clinical User's Guide IBA | 47-9|
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|Part X1 - Patient Positioning and Alignment Calculating Corrections Using adaPTinsight |

2D-3D Image Registration

This step is launched after the 2D stereographic dual source mode acquisition is
performed. The two orthogonal radiographs acquired by rad-A and rad-B are
compared with numerically generated projections of the planning CT in order to
correctly set up the patient for treatment.

This step can be performed in one of the following ways:

Point-based image registration uses a set of given markers or anatomical
landmarks as a list of control points for patient setup,After point-based 2D-3D

Manual image registration can be p een DRRs and
acquired DR images by a simple dra

gte: For more detailed information on how to perform 3D-3D Image Registration,

refer to the adaPTinsight documentation listed in chapter “About this Manual”.

Generating the Correction

At the end of the Image Registration process, the correction appears on the toolbox.
There, you can either manually refine it or validate it to end the registration step. To
validate the Correction, click Validate.

IBA | 47-10 |
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|Part X1 - Patient Positioning and Alignment Calculating Corrections Using adaPTinsight |

After completing the registration, images are “locked” to enable you to cross check
the result but not modify it.

Correction Feedback

After Image Registration and calculation of the correction, it is necessary to apply
these corrections to the Patient Positioning Devices.

How to Interpret adaPTinsight Correctio

The correction is expressed as a transformation from the IEC-Fix to the IEC-TTCS

Rotation

Ax:-1.00cm ARot: -(0.8°
Ay -2.38cm APitch = -0.0°
AZ:1.62¢cm ARoll: 0.3°

Figure 47-7. Correction

Clinical User's Guide IBA | 47-11|
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|Part X1 - Patient Positioning and Alignment Calculating Corrections Using adaPTinsight |

How to Apply and Implement the Calculated Corrections

Click Validate on the adaPTinsight screen: the corrections supplied by adaPTinsight
are transferred to the PMS INTERFACE PANEL of the EQUIPMENT PREPARATION SCREEN
that is displayed on the TCS monitor in the treatment room.

If the corrections are filled out correctly and you deem them appropriate, click Apply
Correction.

Which corrections must be transferred depends on the selected position, as follows:

m  Setup position: enter all six corrections.

eh all alignment corrections have been applied and recorded by the
user, make sure that, according to treatment center procedures, a

second Radiation Therapy Technologist (RTT) verifies the entered
corrections.

IBA | 4712 | Clinical User's Guide
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|Part X1 - Patient Positioning and Alignment Calculating Corrections Using adaPTinsight |

- After 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.

If, after taking the final DR pair, the alignment is deeme

satisfactory, you can
reiterate the entire alignment process.

Clinical User's Guide IBA | 47-13|
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Intentionally left'k

IBA | 47-14 | Clinical User's Guide
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Chapter 48

Using the Universal Beam Triggering
Interface

Introducing Triggering

g With the Patient Positioning
Zm (PPVS)?

he$ame physiological movements can affect the effectiveness of X-ray images that
are taken during patient alignment for the setup or treatment position.

Verificatio

Prior to beam irradiation, the position of the target volume is verified using a PPVS.
With the X-ray system, X-ray images are taken and compared with a set of reference
radiographs and corrections can be made to the patient's position.

The PPVS can also be sensitive to physiological motions of the patient. To solve this
problem, the PPVS can be enabled/disabled following a triggering signal from a
physiological cycle measuring device.

Clinical User's Guide IBA|48-1|
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|Part X1 - Patient Positioning and Alignment Using the Universal Beam Triggering Interface |

The Triggering Solution

To overcome this problem, the radiation beam, be it the proton beam or X-rays
emitted by the X-ray tube, can be subjected to a triggering technique, whereby the
beam may be interrupted at given points in time (i.e., beam not authorized), and
triggered again when the position of the patient returns to a given state (i.e., beam
authorized).

Detection of the patient's movements may be done by various techniques, and each
technique may have its own patient monitoring equipment. Jhe information supplied
by the gating equipment can then be used for comma g a beam triggering
scheme.

Important | Only use gating sources that are comphia
Triggering Interface (UBTI) specificat

Q for X-rays and with proton and/orf

and certified Qtent of use

e therapy.

CAUTION | As a RadiationThers§

automatic beam gating, choese the tres delivery settings (such as
beam delivery technique, dosefate, number of repaintings) and patient
monitoring settings (such a acquisition frequency) in

s only applicable between the start and the end of the irradiation. No

triggering ig needed during beam tuning and preparation.

Triggering Requirements

The PTS operates within the following beam triggering timing constraints:

m  The PTS shall accept a beam triggering frequency going from 1 cycle per minute
to 30 cycles per minute. A cycle assumes one start and one stop of the beam.

®  The minimal time between two requests of beam triggering (Request "Beam
Off" to request "Beam On") will never be smaller than 1 sec.

IBA | 48-2 | Clinical User's Guide
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|Part X1 - Patient Positioning and Alignment Using the Universal Beam Triggering Interface |

For PBS, the maximal time between two requests of beam triggering (Beam
Hold request to Beam Resume request) will be greater than 3 sec and shorter
than 30 sec.

m  The PTS shall guarantee the following latency requirements for the PBS beam
delivery technique:

e The system latency from reception of beam hold request to actual beam off
state (beam hold latency) is equal or less than 100 ms.

e The system latency from reception of beam resume.equest to actual beam

Clinical User's Guide IBA | 48-3|
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|Part X1 - Patient Positioning and Alignment Using the Universal Beam Triggering Interface |

UBTI Details

Interface

Location

IBA | 48-4 |

Specific types of treatment and tumors may require specific types of gating
equipment to monitor physiological motions. The UBTI therefore caters to four
distinctive gating devices that can remain connected to the Universal Triggering
Electronic Unit (UTEU) rack at any given time. In this way gating equipment can
remain installed in the TR, without a need to reinstall and reconnect other gating
equipment.

The UTEU enables the RTT to switch between various types_of physiological cycle
measuring devices and the use of the resulting triggering signal for patient

the rightmost module of the

Figure 48-1. UTEU Rack
(as part of the Safety and Triggering Rack)

to four distinctive gating systems can simultaneously remain connected to the
UTEU rack. The X-ray generator is also connected to the rack in order to trigger the
X-ray beam.

In addition, the UTEU rack is connected to the BGEU, which interfaces with the
following:

m  Scanning Controller: for Pencil Beam Scanning

= UTEU rack: to receive triggering information

Clinical User's Guide
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|Part X1 - Patient Positioning and Alignment Using the Universal Beam Triggering Interface |

Once installed and connected, you do not have to interfere with the BGEU.

Clinical User's Guide IBA | 48-5|
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|Part X1 - Patient Positioning and Alignment Using the Universal Beam Triggering Interface |

Operating the UTEU

Two Modes of Operation: Manual or Automatic

CAUTION

A\

IBA | 48-6 |

Note: Whether you are using the Universal Triggering Electronic Unit (UTEU) in
manual mode or in automatic mode, you are always capable of pausing the irradiation
following the procedure described in Chapter “Pausing, Resuming and Stopping an
Irradiation”

Automatic Triggering

with beam.

During irradiation, the beam is interrup
beam triggering signal.

alTriggering

In~manual triggering mode, you have to press the Internal triggering button and
keept pressed for as long as you want beam to be authorized. When doing so, you
have to carefully monitor the gating system in use and press the Internal triggering
button whenever beam is authorized.

Operating in manual mode means that you opt not to use the beam triggering signal
issued by the gating system but to supply the signal yourself by the push of a button.

Clinical User's Guide
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|Part X1 - Patient Positioning and Alignment Using the Universal Beam Triggering Interface |

UTEU Controls

The UTEU rack features the following controls:

m A source selector switch: you can set the switch to any of the following
positions:

e No: no gating equipment is currently in use.

e Ext1-Ext4 (external gating system 1-4): the system that you intend to use
to perform automatic triggering (refer to Section “ Automatic Triggering” on
page 48-6.

e Internal: to perform triggering in manual
Triggering” on page 48-6.

= Internal triggering button:
triggering This button can only t

Clinical User's Guide IBA | 48-7|
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|Part X1 - Patient Positioning and Alignment Using the Universal Beam Triggering Interface |

IBA | 48-8 |

X-ray triggering Beam trigger
toggle button request LED

Source
selector
switch

Power LED
|~

nic Unit (UTEU) Module

fferent treatment beams)

DEVC integration: Gating is specified at Plan level (same for all treatment
bearrs). In this case, the PTS extends the Gating information to each of the
individual treatment beam.

Batch/Standalone mode: It is not possible to specify gating in the prescription
when using adaPTprescribe.

Relationship between prescription and source
selected on the triggering rack

When gating is required, the PTS will assume that one of the following source must
be selected on the UTEU rack (Figure 48-2):

Clinical User's Guide
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|Part X1 - Patient Positioning and Alignment Using the Universal Beam Triggering Interface |

Clinical User's Guide

= Internal
= Ext1
m Ext2
= Ext3
= Ext4

You will still need to verify which one of this source is appropriate for your patient
because this information is not provided by your TPS/OIS.

When gating is not required, only “NO" may be selecté the UTEU rack.

Prescription display

The gating information is displayed in the r part of the scre

eag

When a plan or setup beam is selec
can be:

at plan levelis displayed and

m  GATING: Yes, or
= GATING: No, or

= GATING: Mixed
prescriptions).

ment beams have different

When a trea i e prescription at beam level is displayed and

IBA | 48-9|
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|Part X1 - Patient Positioning and Alignment Using the Universal Beam Triggering Interface |

1. Session Definition 2. Beam Selection 3. Preparation 4. Treatment
pat Happe Julia | SETUP e delivered (MU] | snou - |
Patient ID 01091993UH | SETUP | | Fen2s,2019
GTR2PBSESSE | ub. | - | s32sem
I | Gating | Gating Source: - |
;ESelect a patient and a plan + review prescription Manual Auto
Q_ Find @ information = @ = ~ 040 v
v & Happe Julia [01091993JH] Patient & Plan__ Beam Locked - TR hand pendant is in use
v B GTR28S Treatme
v BoTreesesse PateatD | 010913530 (e Type Cinica
o ooam Name  Happe Julia
® onkamx
® 00l pTX
Comments
D GTR2.PBS Treaime
Description
Label | GTRZPBSESSE Intent | CURATIVE
Baselined by  UNKNOWN
Description
immobiization
Gating Vs rce
o Noinputisseleced on whie al
Selectthe prescrbed source input o contiue.
|
< > 2
User: tcs _OperaionMode . Treatment __ControlMode : EWR-Centic___ Room:TR2 __OIS: Connected___ BeamStatus: NotAllcate
4 o
( & . Display report 9 Equipment Status. “Fln and-Pendant 7& DosiMetry Manager )

IBA | 48-10 | Clinical User's Guide
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|Part X1 - Patient Positioning and Alignment

Using the Universal Beam Triggering Interface |

1. Session Definition

Patient Name
PatientID

odo T

Planlabel

Happe Julia
010919930H
GTR2PBSESSE

2. Beam Selection

| Beamname
| Technique
| wb.

ESeIect a patient and a plan + review prescription

Q_ Find

v & Happe Julia [01091993JH]
v B GTR28S Treatme
v [B GTR2PBSESSE

Patient & Plan

PatientID.

Name

® ool pTX

Comments

[

Description

Label

Baselined by

Description

Immobilization

Gating

e Information

010919930
Happe Julia

GTR2-PBS Treatme.

GTR2PBSESSE
UNKNOWN

No

4. Treatment

3. Preparation

MU to be delivered (MU] | snoutip
Proximal Open Beam Range [glcm’] s | Feb 28,2019
Distal Open Beam Range [glcm]: - |

|

|

| = PM
| Gating So |

Gating
Auto
~ 092 v

Locked - TR hand pendantis in use

Manual

= @ -~

e cinia

sex Unknown

Intent  CURATIVE

One inputis selected on Extemal Beam Triggering Interface while no gating is prescrived for any of the treatment beams.
A Unselected the source inputif press Next (override
A new room search is needed when modifying the gating source selection.

<

tAllocated!

User: tcs Operation Mode : Treatment _ Control Mode.

EMR-Centic _ Room:TR2

OIS: Connected _ Beam Status

o

4
. Display report

9 Equipment Status.

Figure 48-4. Gating Prescription -

Clinical User's Guide
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|Part X1 - Patient Positioning and Alignment Using the Universal Beam Triggering Interface |

1. Session Definition Selecti 3. Preparation 4. Treatment
Patient Name Happe Julia e obka:TX MU to be delivered [MU] | snoutin Wobbling
PatientiD 0109199300 c s Proximal Open Beam Range [glcm] | Range shifter RS, Block
OdO ver Planlabel GTR2PBSESSE . Distal Open Beam Range [glcml: |
Gating | Gating So
ESeIect a patient and a plan + review prescription Manual
Q_ Find @ information = -~ v
v & Happe Julia [01091993H] Patient & Plan _Beam _ Layers Locked - TR hand pendant is in use
v B GTR28S Treatme
v B oTRzresEssE Name obkaTX Treatment Machine GTR2-PBS
& see
® 00l ATX Baselined by UNKNOWN
Delvery Technique FBS Tolerance Table Protont
» 00l pTX Description  obk ant right
Geometry
Proximal Open Beam Range [g/cm?] 114 Type of Repainting Distal Open Beam Range [g/cm?] 218
Max Field Size FX [cm] 10.4(-48.56) NONE Max Field Size FY [cm] 112(-56.56)
Nb.Layers 20 Spottuneld Spot1
Accessories
Block NONE Compensator NONE Snoutid Wobbiing
Ridge Fiter NONE Range Shifter RS_Block
Patient Postioning
Patient Support Type  TABLE Patient Orientation HFS -~
Gantry Angle ] 315.0 Snout Extension [cm] | 25,00 b
[EC_TABLE_TOP Coordinates  Prescribed Corrected Prescribed
Table Lat X [cm] -14.00 -14.00 Table Rot[7] 30.0
Lng Y [em] 20.90 2090 Pitch [7] 0.0
vrtZem] 21.00 21.00
Dose
Prescribed MU [MU]  1634.20
Delivered MU [MU] 0.00 Expected ir
MU to be Delivered [MU] 1634.20
Gating_No
@ One iNputis Selected on Extemal Bearm Tnggening nteface Wil o he selected . ¥
Unseleced the source input fgaing is notrequired or press the combob0x o averride. A new Foom search is needed when modifyiag the gating source Selecién.
“ > A\ N | |
User: tcs__ Operation Moge :_Treatment ol Mode - EWRCentic___ Room:TR2 _ OIS: Connecled__ Beam Status:_NotAllcatds
4 o
( X . Display report 52§ Dosiletry Manager )
@ One inputis selected on External Beam Triggering Interface while no gating is prescribed for the selected rd
Unselected the souree inputif gating is not required or press the combobox\{o override. A-gew room search is neéted when modifying th e selection.

IBA | 48-12 | Clinical User's Guide
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|Part X1 - Patient Positioning and Alignment

Using the Universal Beam Triggering Interface |

1. Session Definition 2. Beam Selection

3. Preparation

Patient Name Happe Julia | Beam name obka:TX MU to be delivered [MU] | snoutio

Patient D 0109199301 | Technique Proximal Open Beam Range fg/cm’] | Rang

Plantabel GTRIPBSESSE | Nb.Laers Distal Open Beam Range [g/cm} |

| Gating | Gatng's

ESeIect a patient and a plan + review prescription

Q Find e Information =
v & Happe Julia [01091993JH] G0 il (3
v T4 GTR2-PES Treatme
v BoTReresesse ame obkaT Tresmentlacine GTR2755
Yo ey
Delivery Technique PBS Tolerance Table Protont
® olpTX Description  Lorempsum dolor sit amet, consectetur adipiscing elt Morbi augue lorem, 4
Geometry
Proximal Open Beam Range [glcm] 1.4 Type of Repainting Distal Open Beam Range [gicm] 218
MaxField Size FX [cm] 10.4 (48 .56) o Max Field Size FY [cm] 112(-56.55)
Nb. Layers 20 SpottuneldSpot1
Accessories
Block NONE Compensator NONE SnoutId  Wobbling
Ridge Filter NONE Range Shifter RS_Block
Patient Positioning
Patient Support Type | TABLE Patient Orientation HFS
Gantry Angle [] 3150 Snout Extension [cm] 35,00
[EC_TABLE TOP Coordinates  Prescribed Corrected Prescribed
Table LatX [em] -14.00 -1400 TableRot['] 300
Lng¥ fem] 20.90 2090 Pitch '] 0.0
vrtziem] 21.00 2100
Dose
Prescribed MU [MU] 163420
Delivered MU [MU] 0.00 Expected
MU to be Delivered [MU] 163420
@ Mo mpuls selected on Triggering Inerface whils the selected treatment Selectthe inputto cumm\/ ‘
A new room search is needed when modifying the gating source selection.
< >
User: tc Operation Mode : Treatment __Control Mode: EMR-Centic___ Room:TR2 OIS Beam Status:_Not Allocatek
( & . Display report 9 Equipment Status “Fln Q& DosiMetry Manager
Mo inputis selected on External Beam Triggering Interface while the 3glected treatment beam requires o Selectthe prescribe continue.
A new room search is needed when modifying the gating source selection.

4. Treatment

Manual

Locked - TR hand pendantis in use

YE L [

Wobbling
RS_Block Feb 28,2019

|
|
| PM
|

Auto

~ 092 v

Figure 48-6. Gating Prescription - User override\f,

Clinical User's Guide
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|Part X1 - Patient Positioning and Alignment Using the Universal Beam Triggering Interface |

1. Session Definition 2. Beam Selection 3. Preparation 4. Treatment
Wappe Julia obiATX ! Wiobbing |
010919934 echnique pBS roximal Op o | Ran RS._Block | Feb2s,2019
GTR2PBSESSE 5 Layer 18 a | - | ssto1pm
| Gating | Gating Source
;ESelect a patient and a plan + review prescription Manual Auto
QFind elnformation = & -~ ~N OO0 v
v & Happe Julia [01091993H] Patient & Plan _Beam _ Layers Locked - TR hand pendant is in use
v B GTR28S Treatme 8
v Bormarasesse Wame ONATX TreatmentHachine GTR2ES
S — Sty i
® onkamx Delvery Technique FBS Tolerance Table Protont
® onipTx Description  Loremipsum dolor sit amet, consectetur adipiscing elit. Morbi augue lorem,
Geometry
Proximal Open Beam Range [g/cm?] 156 Type of Repainting Distal Open Beam Range [g/cm?] 267
Max Field Size FX [cm] 9.6(-56.4.0) NONE Max Field Size FY [cm] 112(-56.56)
Nb.Layers 18 Spottuneld Spot1
Accessories
Block NONE Compensator NONE SnoutiD  Wobsiing
Ridge Fitter NONE Range Shifter RS_Block
Patient Postioning
Patient Support Type TABLE Patient Orientation HFS xd¢
Gantry Angle ['] 45.0 Snout Extension [cm]  35.00
[EC_TABLE_TOP Coordinates  Prescribed Corrected Prescribed
Table Lat X [cm] -14.00 -14.00 Table Rot[7] 30.0
Lng Y [em] 20.90 2090 Pitch [7] 0.0
vrtZem] 21.00 21.00 Roll[F] 0.0,
Dose
Prescribed MU [MU]  1634.20
Delivered MU [MU] 0.00 Expected ir
MU to be Delivered [MU] 1634.20
Gating_ves
o Mot seectedan wie e seleatte nputto m\/ C
A newroom searchis needed when modifying the gating source selection.
User: tes _ OperaionMode : Treatment __ControlMode - EWRCentic___ Room:TR2__OIS: Connected___ BeamStatus:_NotAllocag
( ﬂ ‘ Display report 9 Equipment Status “Fln jand-Pendant

conditions as in clinical mode, the override to gated prescription will also be allowed,
without need to enter credentials. (Figure 48-8)
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|Part X1 - Patient Positioning and Alignment

Using the Universal Beam Triggering Interface |

1. Session Definition

2. Beam Selection

Happe Julia
0109199301

GTR2PBSESSE [Fraction Unknov]

PHYSICS MODE - NOT FOR PATIENT TREATMENT

4. Treatment

3. Preparation

Wobbling
| & er RS_Block
|
|

Gating Source :

Manual

| Fen2s,2019
| asasem

Auto

Q_ Find @ Information = @ =~ ~ 040 v
v & Happe Julia [01091993JH] Patient& Plan __Beam | Leyers Locked - TR hand pendant s in use.
¥ 4 GTR2-PES Treatme B
v [E GTR2PBSESSE [Fraction Unknown] o [ e
Yo ey
. Delivery Technique P83 Tolerance Table
® oblpTx Description  Lorem ipsum dolor sit amet, consectetur adipiscing elit. Morbi augue lorem,
Geometry
Proximal Open Beam Range [gicm?] 114 Type of Repainting Distal Open Beam Range [g/lcm?] 218
Max Field Size FX [cm] 10.4(-48.56) NONE Max Field Size FY [cm] 112(-56.56)
Nb.Layers 20 Spottuneld Spot1
Accessories
Block NONE Compensator NONE SnoutD Wobbiing
Ridge Fitter NONE Range Shifter RS_Block
Patient Positoning
Patient Support Type TABLE Patent Orientation HFS xd
Gantry Angle [ 3150 Snout Extension [cm] 35,00
IEC_TABLE_TOP Coordinates  Prescribed Corrected Prescribed
Table Lat X [cm] -14.00 -14.00 Table Rot[7] 300
Lng Y fem] 20.90 2090 Pitch [7] 0.0
vrtZfem] 21.00 21.00 Roll[F] 0.0,
Dose
Prescribed MU [MU]  1634.20
Delivered MU [MU] 0.00 Partial Expected ir
MU to be Delivered [MU] 163420
Gating_Yes
. Noinputis selected on whil the Selectthe inputto contiwe z
“ » vE L |
User: tcs _ Operation Mode: Physics __ControlMode - Stand-Alone ___Room:TR2___OIS: Connected __Beam Status - Not Allocated
( Previous Q i Display report Q Equipment Status ﬂ“w Find Hand-Pendan Manager @; Pristine Beam Tool Next )
A Mo input is selected on External Beam Triggering Interface while the sélected treatment beam requires gat Select the prescribed 3Qurce input to gbntinue.
= A new room search is needed when modifying the gating source seléction.

If not, you might induce inconsistencies between the delivered
treatment and the QA results.

Clinical User's Guide
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|Part X1 - Patient Positioning and Alignment Using the Universal Beam Triggering Interface |

Note: Optimization of the irradiation time is more complex when using gating. As
a consequence, irradiation time will be longer when gating is prescribed than when
gating is not prescribed.

Triggering Procedure

Important

A\

IBA | 48-16 |

after securing
afety System

change the source selection so it matche
secure the room to start irradiation.

When selecting the setup beam:

1. Verify which gating system is requ
source to select) in the-patient file/OISy

of the patient irradiation (i.e. which

2. Make sure that th & proper operational state.

On the UTEU:

Clinical User's Guide
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|Part X1 - Patient Positioning and Alignment Using the Universal Beam Triggering Interface |

CAUTION | As a Radiation Therapy Technologist (RTT), check prior to the actual
irradiation that the gating signal displayed on the Universal Triggering
Electronic Unit (UTEU) is in line with the triggering device gating signal,
A and is within appropriate timing specifications.
If the above conditions are not met, do NOT start the irradiation and
verify the set-up (i.e., proper connection to the UTEU, source selection,
etc.).

c.  Optionally, if you want to use the gating eglipmént for patient alignment,
press the X-ray triggering toggle buttony

Before starting irradiation:

1. When working in automatic m ' e  consistency of the Beam On
trigger LED with the beam authoxjzation information generated by the gating
system (Figure 48-9)"

- As a RadiationTherapy T logist,yau shdll make sure that the
position of the selectok sw f the exteprial beam triggering interface

Q is consistentwith the display o diation screen.

Wren igradiation has finished:

hen finished using the UBTI, make sure that the X-ray triggering toggle
button is deselected.

Clinical User's Guide IBA | 48-17|
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|Part X1 - Patient Positioning and Alignment Using the Universal Beam Triggering Interface |

Gating system screen (e.g. gateRT screen)

adaPTdeliver screen

Status lamp on UBTI console (Beam On Trigger lamp)

o Status lamp on gating system hardware (e.g. gateRT gating controller)

Status lamp on imaging booth UBTI box

¥ét, taking into account the global latency of the system (latency of the
patient monitoring system combined with the latency of the treatment
machine and the latency to detect and process a system failure).

IBA | 48-18 | Clinical User's Guide
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|Part X1 - Patient Positioning and Alignment Using the Universal Beam Triggering Interface |

In Pencil Beam Scanning mode, the beam is switched On (i.e. beam is authorized)
when all the following conditions are met:

m  The beam has been allocated to the TR and it has not been paused by the RTT.
= The Beam Triggering signal is On (i.e. beam is authorized).

= The Scanning Controller has finished calculating the scanning map and the
map has been downloaded.

Beam Enabling/Disabling

nditions are met. Beam
ins On (i.e. beam is

Beam is enabled as long as all three aforementiopéd ce
remains On as long as the Beam Triggering signal rema
authorized), or until the entire map has been irra ¢

Beam Triggering signal

Scanning Controller Ready Ready

Clinical User's Guide IBA | 48-19|
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|Part X1 - Patient Positioning and Alignment Using the Universal Beam Triggering Interface |

| gating | =~ A N N N

=N NN

beam
triggering |
signal

scanning

controller | | | | />

beam |
allocation !
AV i
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Chapter 49
Aligning a Patient in the GTR

In a gantry treatment room equippe
loading should only bg~erformed

Ya gantry rolling floor, patient
B\nozzle positioned in the

pgist (RTT) you should perform motion
(i.e., couch or chair) only after the
mobilized on the support.

alloved weights, refer to section Allowed Maximum Weight on the
buch in Chapter 7.
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|Part X1 - Patient Positioning and Alignment Aligning a Patient in the GTR |

CAUTION | The patient may only be loaded onto the couch when the surface of the
couch is flat, i.e., when pitch and roll angles are equal to zero.

Important | Verify the weight of the patient on a day to day basis/If the patient
weight changes by more than 10 kg, the correetionAector shall be
e recomputed for the table plate associated t@ the patient.

CAUTION | Using the long couch extensid
(PPS) for vertex fields in a Gantr

because of a mechanical interferen
nozzle.

In order to avoid thé ions, ashortY

ht Positioning System
oom (GTR) is not possible
een the couch and the

ble-top must be used.

When a device reaches the Setup position the hand-pendant or the remote
positioning controls beep one time.
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|Part X1 - Patient Positioning and Alignment Aligning a Patient in the GTR |

If the remaining device(s) is (are) at the Setup position when the last device reaches
the Setup position the hand-pendant beeps two times.

Verifying Patient Alignment in Setup Position

When the equipment is at the Setup position, the RTT may use the lasers, X-ray
tubes, or other patient alignment aids to verify the position of the target site with
respect to the isocenter.

CAUTION | The nozzle lasers have been calibrated at 2707 Lasers therefore

should be used for rough alignment only.

e RTT may choose to:

Laser Devices" on page 12-9)

- As a Radiation Therapy Technologist (RTT), check the gating signal with
respect to the presence of the X-ray beam. In case a mismatch occurs,

e do NOT use the resulting X-ray images for patient alignment.
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|Part X1 - Patient Positioning and Alignment Aligning a Patient in the GTR |

IBA | 49-4 |

= Make subsequent corrections to the Setup position (refer to Section "Correcting
the Setup Position” on page 49-5.

Note: Refer to the treatment center procedure to establish how many X-ray images
shall be taken.
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|Part X1 - Patient Positioning and Alignment Aligning a Patient in the GTR |

Correcting the Setup Position

Corrections to the Setup position are computed using adaPTinsight. For detailed
information on how to use adaPTinsight, refer to the adaPTinsight documentation
listed in the Delivery Note.

As a RadiationTherapy Technologist (RTT) it is your responsibility to
verify the appropriateness of the corrections generated by the Patient

Q Position Verification System (PPVS).

ofrect/the Setup position:

nput the correction values using the terminal in the TR (refer to Section
'Inputting the Setup Corrections' on page 49-6).

2. Implement the corrections (refer to Section "Implementing the Corrections" on
page 49-6) using the hand-pendant or the remote positioning controls.
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|Part X1 - Patient Positioning and Alignment Aligning a Patient in the GTR |

Inputting the Setup Corrections

If small corrections to the Setup position are necessary, determined by a review of
the X-ray images, prepare the equipment for this Setup beam. For detailed
information, refer to Section “Equipment Preparation for a Setup Beam” on
page 33-2.

- As a Radiation Therapy Technologist (RTT) it is your responsibility to
verify the appropriateness of the corrections generated by the Patient
e Position Verification System (PPVS).

second Radiation Therapy Techn ist{RT¥) verifies the entered
corrections.

wireless hand-pendant or remote positioning controls in Auto mode to
ent the corrections by moving the patient positioning devices to the
Corrected target position, as described in Chapter 9 and Chapter 11respectively.

- After 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.
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|Part X1 - Patient Positioning and Alignment Aligning a Patient in the GTR |

- Whenever a pre-programmed motion (e.g., a GoTo motion,) has been
used, as a the Radiation Therapy Technologist (RTT), perform a final
e verification of the position of all moving parts (e.g., Patient Positioning

system [PPS], snout, gantry,) in the treatment room before irradiation
begins.

When a device reaches the Corrected position the hanhd-pendant or the remote
positioning controls beep one time.
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|Part X1 - Patient Positioning and Alignment Aligning a Patient in the GTR |

Confirming the Setup Position

When all devices are in the Corrected position, confirm the Setup position as follows:

1. Touch the green « (Tick) icon at the top right of the wireless hand-pendant
screen.

Note: If the current position is outside the treatment volume, the Position
outside treatment volume. Position wverifications are
mandatory message appears on the hand-pendant.

its defined in the
efer to section

ifeless hand-pendantor repnote positioning controls in Auto mode to move
patiént pogitioning—devices\to'the Treatment target position, as described in

en a device reaches the Treatment position the hand-pendant or the remote
positioning controls beep one time.

If the remaining device(s) is (are) at the Treatment position when the last device
reaches the Treatment position the hand-pendant beeps two times.
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|Part X1 - Patient Positioning and Alignment Aligning a Patient in the GTR |

Verifying Patient Alignment in Treatment
Position

When the equipment is in the Treatment position, the RTT may choose to perform
further verifications according to treatment center procedure by:

= Taking Portal View X-ray images (using adaPTinsight), following the procedure
applicable in the TR type. For detailed information, refer to section "Setting up
for Portal View X-ray Images in a GTR" on page 12-16.

= Acquiring CBCT images, following the procedure/éapplieable in the TR type. For
detailed information, refer to section " Setting up’for Acquiring CBCT Images” on
page 12-21.

If you are using a gating system, follp@\the”procedire de

ribed in section
" Triggering Procedure” on page 48-16. Check the X-ray t 3

acceptable exposure time considerin attaking the X-ray image may
finish after the end gf'thetriggering c

aent position, as needed (refer to the next section "Correcting the
Position").

AdaPTinsight sends correction values to the PTS as a 4x4 matrix that is displayed as
aTTCS vector.

The settings that may be corrected for the Treatment position are the:
= Translation of the couch

= Rotation of the couch (1 angle if only 1 X-ray image was acquired; 3 angles if 2
X-ray images were acquired).
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|Part X1 - Patient Positioning and Alignment Aligning a Patient in the GTR |

Corrections to the Treatment position are computed using adaPTinsight. For detailed
information on how to use adaPTinsight, refer to the adaPTinsight documentation
listed in the Delivery Note.

- As a Radiation Therapy Technologist (RTT) it is your responsibility to
verify the appropriateness of the corrections generated by the Patient

e Position Verification System (PPVS).

adaPTinsight), it is
verify proper positioNi

Corrections

) atment position are necessary, prepare the equipment
eatmeént beam. For detailed information, refer to Section “Equipment
eatment Beam" on page 33-8.

corregetions.
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|Part X1 - Patient Positioning and Alignment Aligning a Patient in the GTR |

Implementing the Position Corrections

i)
JAN

[Feming]
JAN

Clinical User's Guide

Make sure that the DID flat panel arms are fully retracted before
attempting to move Patient Positioning Devices (PPDs) that can collide
with the flat panels.

Use the wireless hand-pendant or remote positioning cortrols in Auto mode to
implement the corrections by moving the PPS to the Corrected target position, as
described in Chapter 9, “Using the Wireless Hand-Pendant” and Chapter 11, "Using
the Remote Positioning Controls’ respectivel

the hand-pendant or the remote

When the PPS reaches t eted positio

positioning controls beep ope tikve.

If the reraining device(s) is (are) at the required position when the PPS reaches the
Corre & & beeps two times.
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|Part X1 - Patient Positioning and Alignment Aligning a Patient in the GTR |

Confirming the Treatment Position

IBA | 49-12 |

When you are satisfied that the Treatment position is correct, confirm it as follows:

1. Touch the green « (Tick) icon at the top right of the wireless hand-pendant
screen.

Note: If the current position is outside the treatment volume, the Position
outside treatment volume. Position wverifications are
mandatory message appears on the hand-pendant.

in the tolerance tables. If the check is su
saved, the patient position status Trea
monitor.

sful, the corrested position shall be
aved check box is selected on the TR
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Chapter 50
Monitoring an Irradiation

Monitor the irradiation by:

m  Listening carefully/fo the regular signals.She beep frequency is determined by
the dose delivery. If an'i ular béep_is heard, there may be a problem.

Watching the timer aRd th i (MU) counters.

Note: System behavior is also monitored by the Accelerator Operator who may also
pause or resume the beam, for instance by inserting or removing beam stops.

If you are using a gating system, follow the procedure described in Section
" Triggering Procedure” on page 48-16.
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|Part XII - Monitoring an lrradiation Monitoring an Irradiation |

- As a Radiation Therapy Technologist (RTT), during irradiation, you are
recommended to check the gating signal (on the gating equipment)
Q against the presence of the triggering request (i.e., the ‘Beam On

Trigger requested by source’ LED on the UBTI). In case a mismatch
occurs, pause the beam immediately.
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Appendix A
Nozzle Types and Components

Nozzle Position

Treatment Modes

Single Double Uniform Pencil
Scattering | Scattering | Scanning Beam
Scanning
dicatéd Nozzle x x x v

Pencil Beam Scanning (PBS) Dedicated Nozzle

The PBS Dedicated Nozzle is described in section “Nozzle Types and Components
PBS Dedicated Nozzle Structure” on page A-3.
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Nozzle Types and Components |

Intentionally left'k
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Nozzle Types and Components |

Nozzle Types and Components PBS Dedicated
Nozzle Structure

The PBS Dedicated Nozzle is specifically designed for delivering beam in the Pencil
Beam Scanning (PBS) treatment mode.

To identify the major components, refer to Figure A-1.

= lonization Chamber 1 (IC1) (or Low Pressure lonization Chamber 1 - LPIC1):

focus the beam at isocenter.

Scanning Magnets: to bend the bea

used\to treat very shallow targets and have full modulation to the skin.

Ridge Filter: an accessory that reduces the number of layers required for
the small range by enlarging the width of the Bragg peak. The value of the
enlargement is a functions of the ridge filter design.

PBS Dedicated Snout. optionally, the snout can be inserted into the
accessory drawer. The snout can hold a maximum of two accessories.

The Scanning Controller

Particle therapy uses positively charged particles of varying energies (i.e., varying
speeds) to irradiate tumors inside a patient's body. 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
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Nozzle Types and Components |

obtained using both scanning magnets; each of these magnets is driven by a
dedicated power amplifier, the so-called Scanning Magnet Power Supply (SMPS).
The SMPS is controlled by the Scanning Controller.

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 thenozzle.

IBA | A4 | Clinical User's Guide
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Nozzle Types and Components |

PBS Dedicated Nozzle Layout

range shifter
(orridge filter,
or shout)

IC2/3 P accessory
drawer
PBS dedicated
nozzle < I e T
pre-assembly = tractable
| X-ray tube

vacuum
chamber

slow

scanning
magnets

1

PBS

dedisated
quadrupole

135° bending
magnet

LH_"—\_
@

Figure A-1. PBS Dedicated Nozzle

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



Nozzle Types and Components |

PBS Dedicated Nozzle Components

Nozzle Frame

The nozzle frame is the housing used to support and contain all of the nozzle
subsystems accessible from a TR. The nozzle frame has a hollow configuration and
is almost entirely under vacuum.

(Low Pressure) lonization Chamber No. P)IC1

= Double-surface
following:

lohization 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.
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Nozzle Types and Components |

PBS Dedicated Quadrupole Magnets

Purpose of the PBS dedicated quadrupole magnets is to focus the beam at isocenter
so that the size of the beam remains limited. These quadrupole magnets are made
of laminated steel to enable a fast current change without overheating the structure
of the quadrupole magnets.

Scanning Magnets

The two scanning magnets located in the nozzle deflectthe béam and continuously
paint the treatment field with a relatively wide bean d. The upstream magnet
scans the beam in the Y direction at 30 Hz; the dowhstreamscanning magnet scans
in the X direction at 3 Hz, all expressed in the ngzzle ¢oordinatessystem.

PBS Dedicated Nozzle Pre-assem®bDly

The PBS Dedicated Nozzle Pre-asserbly i a vacuum chamber that houses
the retractable X-ray tube and onto ‘which the fange shifter and ridge filter are
mounted.

Retractable X-ray Tube

ished with the use of two X-ray (XR)
ated inside the nozzle. It can be pneumatically
without interrupting the vacuum.

film. The plates and insulators are stacked together and located
lar to the beam axis. When the range verifier is placed in the beam path,
stops in the stack of plates, at a specific depth determined by the energy
of theé protons. The current collected in each plate is measured, thereby making it
poessible to determine the range of the beam.

Beam Stop Assembly

The beam stop is a copper block that can pneumatically be moved into the beam path
to block the beam.
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Nozzle Types and Components |

lonization Chambers No. 2 & No. 3 (IC2 & IC3)

lonization Chambers No. 2 & No. 3 (IC2 & IC3) consist of two ionization chambers:.

The first single-surface collecting electrode along the path of the beam in lonization
Chamber no. 2 (IC2) is divided into 32 parallel strips used to measure the profile and
position of the beam in the “X"” direction. The second single-surface collecting
electrode in IC2 contains a circular (2-cm diameter) electrode at its center that serves
as a dosimetry monitor for the dosimetry channel. The surface around the circular
electrode is used to check if the beam is turned off after a beam stop request.

The first single-surface collecting electrode along the beam path in lonization
Chamber no. 3 (IC3) contains a circular (2-cm diam ectrode at its center that
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Nozzle Types and Components |

Snout Holder

The snout holder enables the accessory drawer to be moved towards or away from
the isocenter.

tray (with
accessory)
accessory drawer snout
holder
l .D 2
S - AL =)
=\Q i & -
& = i
§ 5,
P
=
‘ PN gl ” )l\
snout lock tray lock
toggle switch toggle switch
\

g -2. PBS Dedicated Snout Holder
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Intentionally left'k
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Appendix B
Using the Dosimetry Manager
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Using the Dosimetry Manager |

Starting the Dosimetry Manager

The Dosimetry Manager is accessible via a button at the bottom of the adaPTdeliver
screens. (Once clicked, the button is grayed out; see Figure B-1.)

1. Session Definition 2. Beam Selection 3. Preparation 4. Treatment
Happe Juia | MUto be deivered U] 163420 |
=~ 010919930H 156 | Feb12,2019
adaBl ceiiver  Planavel ‘CGTRPBSESSE [Fraction 1/0] | asssopm
|
E Select a patient and a plan + review prescription Auto
Q Find Q Information s/ @ -~ ¢ 0 v
Find Patient & Plan Locked - TR hand pendant s in use
Find by ID
Find Al Refresh patnt D " o settings | Automatic Manual
‘Name
v&H 4 D H Manual Measur
24 GTR2PS Treatme
v BB CGTRPBSESSE [Fraction 1/0] S s
& seoe o I —
. & X 20
. Sensor2
abkaTx
® obipTx
Sensor 1
0 10100 kP
o X
Description
Factor 101
g X ‘ T
Q Date valid for 233, I | A X4 Q|
Label -
Baselined by
Acknowlecs
Descpion & e
Immobilization
Gating
®
YE L [
User: tcs_Operation Mode: Treatment __Control Mode: Stand-Alone __ Room:TR1 __OIS: Not Connected
X Logout o /‘,\ @ Eauipmel status Find n-nu-%ﬁ: 9 ‘@ Offline Recovery >

dedicated to the automatic mode is disabled.

Note: For the Proteus PLUS, the Automatic TPCF mode is always disabled because
there are no sensors.

If the Automatic TPCF mode is always disabled (i.e. if the system does not include
temperature and pressure sensors), only the manual mode can be activated.
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Using the Dosimetry Manager |

B History [~ settings__| O avtomatic (@) wanual

= Sensor 1
&E x 230 “C
Sensor 2

Sensor 1

x 10100 kPa
Sensor 2

fo

Factor 1.01
ke

el gl
g

E] Acknowledge

Figure B-2. Dosimetry Manager Main Display
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Using the Dosimetry Manager |

You are about to acknowledge automatic values or insert manual values.

Sign to confirm.

User Name tcs
. Password **“1
Sign Exit

Figure B-3. Dosimetry Manager: Entering credentia

Note: If the system is not able to communicate y
new values you have entered, an error will be dis

or call an IBA operator

Finally, close the Dosimetry Manager.

B History Automatic @ Manual
Manual Measurement
v 200 °C

Acknowledge

needs to be done in order to fix it.
In Manual mode, two types of errors may appear:

1. Values outdated
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Using the Dosimetry Manager |

The temperature and pressure values must be updated at least every 24 hours
or less if specified differently by the treatment center quality management plan.
If the values entered manually are outdated, you will be prevented to proceed
with treatment and will be asked to enter new temperature and pressure values
manually (see section “ Entering Temperature and Pressure Values”).

2. No manual entry found

If there is no value to retrieve in the database, the system will inform you
through an error message. In this case, you will be prevented to proceed with
treatment and will be asked to enter values manually.

Entering Dose Correction Factor

Chamber) behavior. Th
is entered.

Q Minimum 90.00 kPa Reference 101.33 kPa Maximum 104.00 kPa
ékrp Tolerance threshold 1000 | %
| Dose correction factor 1.0000
Minimum allowed MU 9.96792E3

Figure B-5. Dosimetry Manager: Entering Dose Correction Factor
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Using the Dosimetry Manager |

Determining the Minimum Allowed MU

IBA | B-6 |

The Treatment Planning System (TPS) provides a dose setpoint in Monitor Units (MU)
to the Proton Therapy System (PTS), that the PTS converts into charge to be collected
in the ion chamber.

This conversion depends on the temperature, pressure, and the dose correction
factor. If the entered temperature or pressure is out of the acceptable range, the TPS
may generate treatment plans that will be rejected by the PTS.

otable to the PTS, the
ablished based on the

To enable the TPS to provide treatment plans that are a
Minimum allowed MU for the PTS needs to bg
acceptable range for temperature and pressure valué

To achieve this:

1. Enter extreme values for temperaturg’and gressure in the

Suggested extreme values are:

vetry Manager.

e Temperature: 26°C

e Pressure: 90 kPa

Reference 101.33 kPa

Maximum 104.00 kPa

1000 %

1.0000

9.96792E-3

Figure B-6. Dosimetry Manager: Determining the Minimum Allowed MU
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Viewing the History Log

The Dosimetry Manager History tab enables you to view the history log of the
atmospheric conditions of the treatment room (TR). It contains a line for each
automatic acquisition or each manual entry, along with the date, logged user and
comment. For an automatic acquisition, the temperature and pressure displayed are
the average values, used for ktp computation.

The History tab in the Settings panel enables you to view the history log of the dose
correction factor of the treatment room (TR). It contains a line for each entry, along
with the date, logged user and comment.

History / x

s 9

2018 Nov 19 at 10:40 AM 26.80 °C 102.0 kPa Manual nocomment

2018 Nov 19 at 10:45 AM 21.00 °C 102.0 kP

2018 Nov 19 at 10:47 AM 21.00 °C 102.0 kR dnual

|@ eviom Next (V)

L <

™~

etry Manager: Viewing the History Log
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Intentionally left'k
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Appendix C
Managing PTS Users

rom the USER MANAGER LOGIN SCREEN, login

the PT system. If you have such rights,
and password.

to the User Manager using your user na

»'235 SERIES

User Manager

User Name

Password ( |

Language ‘Enghsh El

Operation mode ‘Admlms(rat\on El

Figure C-1. User Manager Login Screen

The USER MANAGER MAIN SCREEN appears.
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