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Abstract

The Proton Therapy System Clinical User's/Guidg contains one ne and provides

and understood by aNy p el operating, testing, maintaining or

repairing the system.

information you require in this manual, please contact your Site
| Leader, or Operations Manager.

The information contained in this document has been checked for agreement with
the hardware and/or software described.

Users of the IBA Proton Therapy System must receive adequate training on safe and
effective use of the equipment and software before attempting to work with it.
Training requirements may vary from country to country. Users must make sure that
training is received in accordance with local laws or regulations that have the force
of law.
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CAUTION

A\
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Only appropriately qualified personnel may operate the equipment or work in its
vicinity. Qualified personnel are persons familiar with the installation, assembly,
startup, operation, and maintenance of this product, and who possess the relevant
qualifications for their work in accordance with current standards in safety
technology.

United States Federal law restricts this device to sz oronthe order

of a physician.

Intended Use

The Proteus PLUS is a medical device
beam for the treatment, 0
susceptible to treatmen

designéd to produce and deliver a proton

The PTS may include a Ki eatment Room dedicated to treatment
of patients with localized \tum her conditions susceptible to treatment by
radiation localized. in the head and ne

ted, according to published data, for the following

edullobtastoma

Ependymoma, craniopharyngioma
Rhabdomyosarcoma

Central Nervous System (CNS) germ cell tumor

e Atypical teratoid rhabdoid

o Glioma

e  Skull base chordoma and chondrosarcoma

e Soft tissue sarcoma, osteosarcoma, Ewing’s sarcoma
e Lymphoma (Hodgkin and non-Hodgkin)

= QOcular tumors
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m  Skull base and spine chordoma and chondrosarcoma
m  Primary liver cancer — HepatoCellular Carcinoma
= Lymphoma
e Hodgkin lymphoma
e Non-Hodgkin lymphoma
= Brain tumors
e Meningioma
e  Pituitary adenoma
e Acoustic Neuroma

e Arteriovenous Malformation

e (Glioma

e Medulloblastoma
m  Head and Neck tumors

e Paranasal sinus and nasal cavity t

e NasoPharynggal Carcinoma

e Oropharyngeal ganc

Hypopharyngeal

=gell Lung Carcinoma (NSCLC)
CLC

Reirradiatio
Past-Operative Radiotherapy
strointestinal malignancies
Pancreatic cancer
Esophageal cancer

m  Breast cancer

= Prostate cancer
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There have been numerous reports published indicating that radiotherapy increased
risks of both acute and late toxicities in cancer patients with Collagen Vascular
Diseases (CVDs).":2:34.5

Most clinicians would likely consider CVDs such as systemic lupus erythematosus,
dermatomyositis, scleroderma, rheumatic arthritis and mixed connective tissue
disease absolute or relative contraindications to radiotherapy.6 Although there are
also studies suggesting that the increased risk in toxicity was not statistically
significant’8? the outcomes from cancer patients with CVDs can be varied and
therefore great caution should be taken when treating with radiation therapy.

ever, increased experimental and
clinical evidences have indic 11,1213 RBE variations may lead

' ith lower than expected effect
tissue.'* Extra caution should

>rapy is tsed to treat a MWide range of conditions. To mitigate errors in
tvery ahd minimize ‘operating risks, it is imperative to have quality

Agtive and passive implants and devices

Combination of Chemotherapy and Immunotherapy that may increase the
sensibility to radiation

Proton therapy treatments using Proteus 235 system should only be delivered by
radiation oncologists, medical physicists, dosimetrists and other related medical staff
who have received adequate proton therapy training. Following the instructions for
use, the radiation oncologist performs analysis on the risk/ benefit for the patient
before delivering the treatment, taking into account all the side effects and risks
resulting from the exposure to ionizing radiation. The radiation oncologist also
defines the different volumes and dose constraints that the treatment needs to
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achieve. The medical physicist assists the radiation oncologist in the decision making
process to identify the best treatment technique and performs all the necessary
tasks to assure that the equipment delivers the treatment plan as expected.

The Proteus 235 must be operated according to the information contained in the
Clinical User's Guide and the Safety and Emergency Recommendations. Dose
prescription shall be done in agreement with international and national guidelines
taking into account acceptable dose to be delivered in healthy tissues (e.g. guidelines
are published by medical organizations such as NCCN
(https://www.nccn.org/professionals/physician_gls/f_guidelines.asp).

(For references, see List of Published Literature.)

Software Updates

Any updates of PTS or Off The Shelf
authorized IBA personnel.

performed by

IBA | il
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Essential Performances

The Essential Performances (EP) applicable to the Proteus PLUS for Pencil Beam
Scanning (PBS) are given below.

Terminology

Range: The Range (dgg), or open beam range, is defined as the depth along the beam
central axis in water to the distal 90% point of the maximury dose value, achieved
without Beam Modifying Accessories (Range Compensatér, Range Shifter).

Limit allowed for EP value
n Figld

30.0cm * 40.0 cm or larger
Max depth: 32 g/cm2

Dedicated Nozzle: =3.1 g/cm2
("extended minimum range” option) OR
4.1 g/cm2 (without “extended minimum
range” option).

Universal Nozzle: =7.7 g/om2 (PBS)
iation Time/Dose Rate

Irradiation Time/Dose Rate 2 min for 2 Gy in 1L or faster

Dose Gradient on the Edges of the Radiation Field

Spot size (sigma) 2.7 10 8.5 mm

Distal Dose Fall-Off 1T mm 20%-80% (on top of monoE
beam) or smaller (ICRU)

Reproducibility of 2D (Lateral) Dose Distribution in PBS

Spot Position Accuracy 1T mm or 10% of beam sigma or smaller

Clinical User's Guide IBA | ix|
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EP Name Limit allowed for EP value

MU to Dose Accuracy Of 1% or smaller

Proportionality

Dose Reproducibility Over Time, 0,5% 15 min, 1,0% 1 day, 3,0% 1 week
Fixed Conditions or smaller

Dose Reproducibility vs Gantry Angle | 2% or smaller

Delivered MU vs Prescribed MU 1% or 0.5 MU or smaller
Error

Spot Shape Size Variation Over Time | 10% or 0.5 mim op/Smaller

Spot Shape Size Variation Over
Gantry Angle

Spot Shape Size Variation Over
Lateral Position in the Isocenter
Plane

Layers
Gantry Positioning
0.5 degrees or smaller

1 mm or smaller

Beam Alignment
<Tmm + 0.25°

Tmm, 1° or smaller

250 ms

250 ms
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Side Effects

lonizing radiation can be harmful for living organisms. In the case of Radiatior Oncology, ionizing radiation is used to treat patients with

localized tumors or other conditions susceptible to treatment by radiation.
Oncologist who determines the amount of radiation that healthy tissue
Oncologist and the clinical team are to define the best treatment pla
limitation of the undesirable side effects due to irradiation) / benefit i

The following table summarizes the proton radiation treatment

(For references, see List of Published Literature.)

Pediatric

Dry eye'®

Otitis!®

Cataract'®

F%etinopathy15

Clinical User's Guide
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Eye

Neovascular
glaucoma/
rubeosis?8

Maculopathy

Secondary
glaucoma30

Dry eye
symdro

29

CNS and Spine

Nausea
vomitingg3

Head and N

tigue50
Hyper
pigmentation

Anorexia®®

gide effects published in literaturg.

50

Gastrointestinal

Fatigue®®

Erythema®®

Inflammation or
ulceration within
the Gl tract®®

Gl bleeding®®

Breast

Radiation
dermatitis®®

Telangiectasia®

Fat necrosis®®

Comesis score

9

60

of the treatment is evaluated by the Radiation
ive with acceptable side effects. The Radiation
hat will allow achieving the best risk (i.e.,

Prostate

Urinary
frequency or
urgency®3

Dysuria63

Urinary

incontinence®3

Obstructive
sym ptoms63
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Pediatric

Dermatitis®,

erythema'®,

alopecia'®

Mucositis'®

Odynophagia'®

Bowl dysfunction'®

Epistaxis'®

Cavernoma'®

Hearing loss'®

Facial dimorphism,
bone asymmetry'’

IBA | xii |

Eye

retinal
detachmen

CNS and Spine

Esophagitis,
Dysphagia®*

Anorexia weight
loss3*

Temporary hair
loss, focal
alopecia35

Deficit in

concentration®®

Speech errors,
impairment i
Ianguageg’5

Head and Neck

Xerostomia®®

Dysphagia®?

Dysgeusia43

Hoarsehess®e

Fatigue43

eight loss**

dependence

Opioid pain
requirement**

Adult

Lung

Nausea®®

Atelectasis®®

Coughing®

Pulmonary/
pleural fistula®®

Elevation of

Elevation of
transaminase
level®

Anemia®®

Leuko-

cytopenia®®

Thrombocyto-
penia®®

bilirubin level®®

Breast

Fibrosis®0

Skin atrophy60

Rib pain®?

Rib fracture®®

Breast pain61

Breast edema®’

Erythema/
Hyperpigmentati
on®’

Wet
desquamation,
Induration®’

Prostate

Retentive
symptoms®3

Prostatitis®®

Proctitis®3

Rectal
bleeding®?

Rectal

incontinence®?

Abdominal
cramping63

Urethral

stricture®®

Hip pain65
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Adult

Pediatric
Eye CNS and Spine | Head and Neck Lung Breast Prostate
nausea anorexia Peripheral Brain stem Radiation Fatigue®? Hip fracture®®
weight loss'® neurologic toxicity*® pneumoniti
deficits®®
Diarrhea'® Hemorrhage36 Temporal lobe Vomi'[ing57 Skin pain62 Hematuria®®
ini 45
jury
Bladder Vertebral growth = Neurologiga tysis®’ Weight loss®’ Chest wall Cystit1366
dysfuntion20 retardation injury®® pain62
(Peds) 37
Fatigue, emesis?’ Narrowed Epigastralgia®’ Esophagitis®? Urgency of
aorta®’ defecation®’
Hemianopsia, Baseline ematologic Anorexia®’ Lymphedema®  Anal
oxicity (anemia, discomfort®’

vasculopathy21
hrombocytopen

ia, neutropenia

Ieukopenia)53

Clinical User's Guide IBA | xiii |
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abnormalities?3

Skeletal or muscle
defect, scoliosis/
kyphosis2*

Neutropenia,
pancytopenia,
thrombocytopenia,
anemia (concurrent
chemo)?®

Hypertension
(concurrent
chemo)?®

IBA | xiv |

pathy, Anemia
Thrombocytope
nia,

Leucopenia39

inflamrfation®

y

Vocal cord

}aral sis?’

b'raﬁh\/

€
necrosis™

Epiglottitis®

AN

Chronic pain, Secondary tooth
otor decay?’
pataplegid,
hyp hesi
raplegj 2
N

Adult / /
Pediatric /
Eye CNS and Spine | Head and Neck Lung / Gastrointestinal Breast Prostate

Cognitive Endocrine Nasal Subcutaneoys Dysphagi 58 Pain at
disturbance, dysfunction congestion?® . . defecation®’

o S 3 indurati
Decline in Hypopituitarism
neurocognitive 8
functions?2 /\
Endocrinopathy?3 Late radiation Epistaxis?® 0sitis®3” Esophagitis®® Proctalgia®’

necrosis®

Endocrine Leukoencephalo = Middle eafr Rib fract e54\ Esophageal EPIC sexual

stenosis®®

score decline®®

Hypo-

albuminemia®®

Erectile
dysfunction

68

Hypocalcemia®®

Hyponatremia®®
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Adult /
Pediatric /
Eye CNS and Spine | Head and Neck Lung Gaé@intestinal Breast Prostate

Sepsis (concurrent Scoliosis, Nasolacrimal ophosphate
chemo)?® ataxia®? duct stenosis*® mia
Ataxia, Urinary and Dry-eye Hypoxia
quadriplegia, bowel sphincter  syndrome?® Infection®®
bulbar palsies, dysfunction®?
hemiparesis,
seizure?®
Imaging changes in Ectropio Cough58
brainstem as
radiation reaction
or necrosisZ®
Anxiety/depression njunctivitis*®
Pulmonary toxicity
Esophagitis?’
Chest pain le is*8
Xerostomia?’

Cataract’®

Sinopasal

utarieous
fistulas*®
Facial cellulitis*
Clinical User's Guide IBA | xv |
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Pediatric faut / /

Eye CNS and Spine | Head and Neck Lung Gastrointestinal Breast Prostate

Ocular/visual
toxicity (vascular
retinopathy,
optic

neuropathy)*®

Neurologic
toxicities*®

A

Thyroid cartil
necrosis®

meopharyngeal
49

P}(apharyngeal
bleeding®®
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Limitation and Exclusion of Scope

The scope of this Clinical User’'s Guide is to describe the operations, features, and
functions of the Proteus PLUS.

The Proteus PLUS is capable of interfacing with certain third party products. Where
applicable or necessary, these interfaces are described in this Clinical User’'s Guide.

IBA does not assume any responsibility for third party products nor third party
product documentation. This Clinical User’'s Guide in no way aims to replace the
relevant documentation of the third party vendor. The thirdarty vendors at all times

Users are requested not to make any
or IBA accessories. Unless appro e /by IBA, any

Integration or
IBA Accessories

analyse the collisions or other hazards induced by the
ation devices.

uséd inombination with an OIS that is appropriately certified for the country where
the Proton Therapy System is deployed.

Restriction of Use of TPS and Gating System

The IBA PTS interfaced with a Treatment Planning System (TPS) and a gating system
shall only be used in combination with a TPS and a gating system that are
appropriately certified for the country where the Proton Therapy System is deployed.

IBA | xvii|
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Wireless Hand-Pendant

m  Generic:

Safe and effective use of the wireless device:

e The wireless hand-pendant subsystem contains:

Wi-Fi operating in the 2.
modulation; maximum po

4835 GHz ISM band using FH.S.S.
W (20 dBm).

Bluetooth usage, crosstalk between equipments from outside treatment
rooms is very unlikely.

HAowever we recommend to keep the wireless hand-pendant in the docking
station when not in use.

USA:

FCC PART 15 Information to user.
FCC ID: 2AHZSHP-MOB

FCC ID: 2AHZSHPV3C-MOB
FCC ID: 2AHZSHP-FIX

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



Clinical User's Guide
Volume 1 - Treatment Session

Pursuant to part 15.21 of the Federal Communications Commission (FCC) Rules,
you are cautioned that changes or modifications not expressly approved by IBA
could void your authority to operate the device.

This device complies with part 15 of the FCC Rules. Operation is subject to the
following two conditions: (1) This device may not cause harmful interference,
and (2) this device must accept any interference received, including interference
that may cause undesired operation.

Europe:

The wireless hand-pendant is in conformity wi
harmonization legislation: Directive 2014/53/EU (R

the relevant Union
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About this Manual

Scope and Contents

This Clinical User's Guide describg
operating the Proton Therapy Systé
volume. Clinical staff have to deal

Important | This guide is intended Xor

authorizeg perate the Protg

ualified personnel who are
Therapy System.
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Referenced Documentation
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Coordinates and Movements

Coordinates and movements described throughout this manual are based on:

®m International Standard IEC 61217:2011,Radiotherapy Equipment — Coordinates,
Movement, and Scales.

Note: Throughout the manual, International Standard IEC 61217:2011 is referred to

as lEC 61217

For technical information on the Leoni Orion Patient Positioning System, refer to the
followihg documentation set:

Leohi Orion System - User Manual (UMN_QOrion_EN)

AdaPTinsight Patient Position Verification System

For instructions on how to operate the IBA adaPTinsight hardware and software for
patient position verification, refer to:

m  adaPTinsight System Description manual

= adaPTinsight Clinical User’s Guide
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= adaPTinsight Safety and Emergency Recommendations

m adaPTinsight Labels

CIVCO Couchtop

For information on how to use the CIVCO Couch Top, refer to any of the following
document(s) relevant for your site:

m  CIVCO Couchtop Extensions - Reference Guide
= Universal Couchtop Long Extension - CIVCO Techwical

= ProForm Head & Neck Extension - Technical
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What to Expect?

This chapter ... | Describes ...

Chapter 1 A general overview of the Proton Therapy System from a clinical point of
view, and an introduction of some essential notions on coordinate systems
and types of parameters.

in the adaPT
that the PTS is

Chapter 2 Some strict rules to obey when starting up applications
Treatment Suite, and outlines guidelines on how to'veri
operated in a Clinical environment.

Part | - Explaining Essential Safety Aspects

Chapter 3 List of some basic emergency proced
an irradiation hazard.

ke perfermed in case of

Chapter 4 List of miscellaneous safety ha
Part Il - Using Treatment Room Equipment
Chapter 5 An introduction to the Treatment Room eduipment.
Chapter 6
Chapter 7

Chapter 8
Chapter 9

Chapter 10

Chapter 11 i how to use the remote positioning controls to

ovements with the patient positioning devices.

manjpulatethe Patient Alignment Devices.
An explanation on how to attach/remove a docking device to/from the PPS.

Infgrmation about how to install and remove accessories onto/from the
atcessory drawer or PBS dedicated snout.

Chapter 15 Information on how to reset a Dose Counter Electronic Unit.
Chapter 16 A brief explanation about the manual operation of the PPS.
Chapter 17 Reference to information about how to perform energy checks using a water
phantom.
Chapter 18 A list with troubleshooting information for the treatment room equipment.
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This chapter ...

Describes ...

Part lll - The Pencil Beam Scanning (PBS) Suite

Chapter 19

Chapter 20

Chapter 21

Chapter 22

Part IV - Using adaPTprescribe

Chapter 23

Chapter 24

Chapter 25
Chapter 26
Chapter 27
Chapter 28
Chapter 29

Chapter 30

Part V - Using ada

Chapter83
Chapter 34

Chapter 35
Chapter 36
Chapter 37

Chapter 38
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A list of all parts and chapters of the current manual that together comprise
the Pencil Beam Scanning (PBS) documentation.

An overview of principles that have been applied in developing the current
Pencil Beam Scanning implementation.

An introduction to the Pencil Beam Scanning (PBS) Beam Delivery System
(BDS) equipment.

Detailed information on how the different PBS re
and represented on screens.

g types are identified

An explanation on how to la
logon.

Xn explanation on how to include one or more beams into a session.

A brief explanation of how to proceed to beam selection, how to proceed
with an incomplete plan, and how to select a beam.

An explanation of how to prepare the PTS equipment for irradiation.
An explanation on how to monitor and control a treatment.

An explanation of how to start an irradiation and how to deal with an partially
delivered prescribed dose.

An explanation on what to do to pause, or stop an irradiation.
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This chapter ... | Describes ...

Chapter 39 An explanation on resuming after a partial irradiation.

Part VII - Using adaPTdeliver in Worklist Mode

Chapter 40 An introduction on what it means to use adaPTdeliver in OIS (DEVC mode).
Chapter 41 An explanation on resuming after a partial irradiation.

Part VIIl - Browsing adaPTdeliver Reports

Chapter 42 An explanation on how to use the reporting functio adaPTdeliver.
Part IX - adaPTdeliver in Physics Mode

Chapter 43 A description of the difference in usage o
compared with its usage in Clinical mogde.

Physics mode, as

Part X - Preparing for Treatment
Chapter 44 A summary of beam scheduling prinCiples,
Chapter 45 A description of some procedires omhow to'prepare the treatment room.
Part Xl - Patient Positioning and Alignment

Chapter 46

Chapter 47

Chapter 48

e nozzle components.

Appendix B How to use the Dosimetry Manager.
Appendix C Information on how to configure and manage PTS roles.
Appendix D How to manage adaPTprescribe settings (tolerance tables, MU clinical

ranges, and accessories).
Appendix E An overview of the emergency stop button locations.

Appendix F A list of the different system, error and fault messages intended for the
clinical operator
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This appendix ... | Describes ...

Appendix G A list of acronyms and abbreviations.
Appendix H Glossary of Terms
Index A list of keywords used throughout this manual, in alphabetical order.
Safety A list of all safety decisions used throughout this manual, along with the
Decisions relevant page numbers.
Issue Tracking A list of all bug solutions documented throughout thi nual, along with the
System relevant page numbers.
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Conventions

The following typographic conventions and visual cues are used in this guide.

Warnings

- AWarning is provided when:

c A procedure, practice, etc., may result in persg jury or loss of life

if not followed properly.

The personnel may be exposed to hazgkg g.out a task on

the system.

Cautions

CAUTION

A

ate is provided where a task or procedure requires
ddittonal information essential to completion.

IBA | Ixxii | Clinical User's Guide
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Typographic Conventions

Typeset Refers to

Button The name of a command button to be clicked with the mouse

SCREEN The name of a user interface screen

< entry > Information to be entered from the keyboard appears inside angle
brackets

Label The label of a field appearing on a screen

Message A message (warning, error, acknowledgp equest) from the

system appearing on a screen

[llustrations

Photos, drawings, and User Interfac representations are provided for
reference purposes only and do not necessaKly reflect the actual appearance of
system hardware or soft

are presented in tables throughout this guide

Description

A patient with the same Patient Identifier already
exists in the database. Use a different ID.

Too many characters have been entered into this

Visual

The table below lists the symbols that identify the location where a task may be
performed.

Symbol Identification

Identifies paragraphs or steps performed in the
Treatment Planning Room (TPR) or on the Treatment
Planning Room terminal.

Clinical User's Guide IBA | Ixxiii |
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Identification

Identifies paragraphs or steps performed in the
Treatment Control Room (TCR) or on the Treatment
Control Room workstation.

Identifies paragraphs or steps performed in the
Treatment Room (TR) or on the Treatment Room
terminal.

Identifies paragraphs or steps perf with the hand-

Identifies paragraphs,or steps performed

Accelerator Operatd

IBA | Ixxiv | Clinical User's Guide
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Overview

IBA Proton Therapy System (PTS) — Prote
system designed to:

a medical proton beam irradiation
m  Create and deliver

= Deliver the designatk ient's treatment site with the dose
distribution-defined in t a1 9

Clinical User's Guide IBA|1-1]
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Treatment Modes Available at the PT Center

The following treatment modes are available in the TRs:

Table 1-1. Treatment Mode by Treatment Room

TR Treatment Modes
GTR1 | PBS
GTR2 | PBS

Note: Gantry Treatment Room (GTR).

Therapy Center and Protop m

Building Blocks

In addition to the physica
have an understanding of

g Treatment Planning System (TPS) enables users to prepare and store all
prescription data. Before starting a treatment, staff of the treatment center takes
images using various imaging techniques such as X-ray imaging, CT scans, MRI, PET,
etc. of that region of the patient's body where irradiation is needed.

Based on these images and scans, staff of the treatment center uses the TPS to
select the beam delivery technique, determine dose distribution, and design
potential patient specific devices such as blocks or range compensators.

IBA|1-2| Clinical User's Guide
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For many tumor types, CT scans are instrumental in enabling the PPVS (e.g.,
adaPTinsight) to perform the correction vector calculation at the time of treatment.
With such input material the PPVS will be able to perform an automatic image
registration.

Certain tumor types, e.g., prostate tumors, require patient specific landmarks to be
established as fiducial points. In these cases, a number of implants will identify
specific locations on the tumor on the CT scan. At the time of treatment these
locations need to be selected in the PPVS (e.g., adaPTinsight).

The CT scans will be instrumental in computing proper pati
at the time of treatment.

alignment corrections

Important

Once completed in TPS, the treatment plan data is transmitted through the Dicom
protogol from the TPS to the OIS. At treatment time, the plan is transmitted from the
OIS into” PTS software, each time via the DICOM interface. At the end of the
treat ent, a treatment record is sent back from the PTS software to the OIS; this
fmation is recorded in the OIS.

0]

The OIS cooperates with the PTS working in DevC mode (Device Centric mode),
whereby the PTS is in command of the communication with the OIS.

1. DICOM is the registered trademark of the National Electrical Manufacturers As-
sociation for its standards publications relating to digital communications of
medical information.

Clinical User's Guide IBA | 1-3|
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adaPTdeliver
ada PTinsi
NVZ

IBA | 14 |

For each patient that will be treated byxthe PT8, patient data is received from the OIS
and stored in the PTS software database. To{enable proton therapy treatment,
specific study and treatment plan data is also stored.

Data resident in the OIS is i d to’the PTS software but also to

the (optional) milling machin
compensators to be used\in s PPVS, e.g., adaPTinsight.

Clinical User's Guide
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Proton Therapy System (PTS) Software

The PTS is controlled by a package called the PTS Software.

It is mainly composed of software components. Depending on their function in the
treatment center various users have access to different options of the PTS software;
some are clinical, others are administrative or more hardware oriented. It is obvious
that, as a clinical user of the system, you have access to the full clinical functionality
of the PTS software.

Usage With an OIS

Data resi
PPVS.

PPV% Process

At the time of treatment, the Patient Position Verification System (PPVS) (e.g.,
Verisuite®, adaPTinsight) requests the Oncology Information System (OIS) for the
required information (e.g., CT scans, DRRs, etc).

1. DICOM is the registered trademark of the National Electrical Manufacturers As-
sociation for its standards publications relating to digital communications of
medical information.

Clinical User's Guide IBA | 1-5]
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The PPVS transforms the CTs into DRRs and those DRRs are automatically
compared to the DRs; adaPTinsight, for instance, calculates the corrections using a
grey level comparison algorithm.

The computed corrections must be manually entered (or electronically exchanged
and confirmed) and applied from a PTS software monitor in the TR. These applied
corrections subsequently must be implemented using the hand-pendant.

Clinical User's Guide
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Treatment Workflow Options

Clinical User's Guide

Note: This section “Treatment Workflow Options” lists all workflow options that
are possible using the PTS. Depending on criteria listed below, not all options may be
available at your treatment center.

You can choose among different workflow options to process treatments.

Workflow Option Criteria

The options available in any given Treatment Control Room{TCR) and TR depend on:

IBA | 1-7|
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Workflow Options

As a result, the following options can be distinguished (see Figure 1-1):

m  Option A: Using the Batch Importer and Standalone Delivery (refer to page 1-11)
m  Option B: Full Standalone Mode (not supported from PTS release 12.0.)

= Option C: Using the OIS, also called 'Worklist mode' (refer to page 1-12)

A B Cc
Workflow Standalone mode
Option (mode)  using Batch
————» Importer Full standalone mo S mode
Workflow ] PBS \ |Treatment modep&t sgbported\ P
Stage
\ Create Plan \
Store in PTS | oIS
'Baseline \

—
Prepare &/freayﬁt\\\ B

'Select Patient/Plan | /w\
—

\
'Create Record\_ |

\ Store Record M

C
%]

\ \

Figure 1-1. Treatment Workflow Options

Figure 1-1 illustrates the different stages of a treatment workflow, from the creation
of a plan (top) up to storage of the record after irradiation (bottom), as seen by the
user. All processes such as the OIS, the batch importer, etc., continually keep on
running during the entire workflow.
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Treatment Mode Aspects

Table 1-2 lists the preferred workflow option that can be used for each of the
treatment modes, and its possible alternatives.

Note: The workflows that are validated for your treatment center are listed in the
Site Delivery Note.

Table 1-2. Treatment Mode Aspects

Option C
one | OIS mode

Option A Option B
Standalone Full St
mode using | modeé
Batch Importer

Pencil Beam Scanning Alternative Preferred
(PBS)

Clinical User's Guide IBA | 1-9|
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Frequency Aspect

From a different perspective, all activities can be categorized in two groups:
m to be performed once for the entire treatment: boxed in green in Figure 1-2 .

m  to be performed every day of the treatment: boxed in red in Figure 1-2 .

A B

Workflow Standalone mode
Option (mode)  using Batch
> |mporter Full standalye@e

' Treatment mede nat supperted|

Workflow
Stage

 Create Plan

'Store in PTS |

'Baseline |

'Select Patient/Plan |

'Select Beam

(Proparé &TEat | N

Create Record

' Store Record

Figure 1-2. Treatment Workflow Options - Frequency Aspect

Note: Option B is not supported from PTS release 12.0.
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Reading Sequence of This Manual

Your choice of treatment workflow option also decides on the chapters to read in this
manual. This manual contains generic information that is not related to any specific
workflow option on the one hand, and some chapters that are workflow option
specific on the other. This implies that, depending on the workflow option that you
wish to use, those chapters on workflow options that you do wish not to use, are not
relevant to you.

Table 1-3 lists the reading sequence of the chapters, by workflow option.

Workflow Workflow
option A option E

This workflow option can be used for the SS, DS, US, and PBS treatment modes.

The treatment plan is created using the Treatment Planning System (TPS) and then
imported into the PTS using the Batch Importer.

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 software database are performed using
adaPTdeliver.

IBA | 1-11]
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Option B: Full Standalone Mode

Note: This option is not supported from PTS release 12.0.

The treatment plan data is created using a Treatment Planning System (TPS). For eye
treatment, this must be an eye Treatment Planning %stem (TPS) such as the
Eclipse Ocular Proton Planning application (from Varian

Subsequently, and this is the meaning of ‘Full’ standalone, the user manually
encodes the patient, plan, and beam data into the PTS:.definition of the plan;
baselining in PTS is performed using adaPTprescribe.

ctiond selection of the beam,
iation record, and local
performed using

All subsequent activities, i.e., patient and plan selg
preparation and treatment of the patient, creation, of the irrad
storage of that record in the PTS softwaré
adaPTdeliver.

Option C: Using the OIS

This workflow option can be used for th S, and PBS treatment modes.

t\Planning System (TPS) and then

eceived parameters

m  Delivered parameters

Prescribed Parameters

Prescribed parameters are a selected set of values needed by the PTS equipment
to deliver an irradiation and are prescribed by the Radiation Oncologist.

IBA|1-12 | Clinical User's Guide
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Prescribed parameters are expressed both as Prescribed Clinical parameters and
Prescribed Equipment Settings. The clinical staff enters the clinical parameters. The
prescribed equipment settings are the result of translation algorithms on the
prescribed clinical parameters.

Received versus Delivered Parameters

Operating adaPTde
Physics Mode

Clinical User's Guide

When beam starts, the system begins logging parameters. Logged parameters fall

stored:

m  Received parameters are recorded along th
equipment feedbacks.

m  Delivered parameters are stored in th of irradiation and
include:

e Dose counts
e Patient Positioning Device (F

° , and user logged on to the TCR.

mode, patient treatment is absolutely forbidden at all times.

Note: Make sure that you have obtained the right to use Physics mode. For detailed
information on the User Manager, refer to Appendix B, “Managing PTS Users”

Because no actual patients are involved in this mode, Physics mode is available in

Standalone mode only, not in OIS mode. You can, however, make use of information
that resides in the OIS.

IBA | 1-13|
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For detailed information on the use of adaPTdeliver that is generic to both Clinical
mode and Physics mode, refer to Part V, “ Using adaPTdeliver’.

For detailed information on the use of adaPTdeliver specifically in Physics mode,
refer to Part IX, "adaPTdeliver in Physics Mode"

Using Information From the OIS

IBA | 1-14 |

You can select a patient, study, plan, or beam using an OIS cqnnection but the OIS is
not informed about any such retrieval, nor does the PTS/send any Physics mode
related information to the OIS.

error message to the
d from storing any

and Clinical mode. No special or extra ons are pequired.

Clinical User's Guide
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Using QA Features of adaPTprescribe

Login in adaPTprescribe is either using Prescription or Administration.

For detailed information on the use of adaPTprescribe, refer to Part IV, “Using
adaPTprescribe’

For detailed information on the use of the QA features of adaPTprescribe, refer to
Chapter 30, “Using QA Features of adaPTprescribe’

Clinical User's Guide IBA | 1-15]
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Intentionally left'k
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Chapter 2

Starting Up Applications in the adaPT
Treatment Suite

Startup Operations

clinical acceptance, etc.) performed out of the Clinical environment is
forbidden.The Proton Therapy System cannot be guaranteed to satisfy

safety and performance criteria needed for such activities out of the
Clinical environment.

- Any formal activity (e.g., treatment, patient Quality Assurance (QA),

Clinical User's Guide IBA|2-1|
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Starting Up Applications in the adaPT Treatment Suite |

It is imperative that all clinically related activities are performed within the Clinical
environment. Therefore, this chapter provides some strict rules to obey, and outlines
guidelines on how to verify that the PTS is operated in a Clinical environment, or to
detect otherwise.

Important | If, for any reason, you encounter a system message that reads 'Not
using clinical database', do not proceed with any clinical workflow.

Q Stop using the system and contact IBA.

Beginning Clinical Operations

Make sure to comply with the warp
operations get started.

personnel as the Proton Therapy System cannot be
’d to satisfy safety and performance characteristics.

Verifying the Global Checksum

A checksum mechanism is in place to detect possible changes or corruptions of
software configuration files and/or runtime executables. The Global Checksum
enables users to easily monitor unexpected changes in the software. The Global
Checksum should only change in case of a new installation of a PTS version or
configuration.

IBA | 2-2 | Clinical User's Guide
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Each morning, and before beginning clinically related operations, it is recommended
to verify that the content of the ‘About TCS’ icon stored in the MCR log book by IBA
operators is not unexpectedly modified compared to the previous day of clinical use.

o Abput tha TC S - KDialog EN.X.]
Welcome aboard the IBA Therapy Contral System

installation date . jun 10 2016 22:18
Config version; PAT.114: FT5-8.5a@84237|2016-06-10_21:49:53_+0200

Config installed by ondrej hrstka@iba-group. com
PTE wersion: pts: 8.5.1@83580[2016-05-27_11:23:12 4§

PTS installed by ondrej hratka@iba-group.com
FTS DB: pts_clinical

Iinstalled Clearcase view.  clinical
Runtime contents: VXWORKS 5 4 2 |B
Varsion Selection

Clearcase view installed by ondrej. h
Clearcase \d:m instl dntn

Global
Checksum

The Cliny a;:ﬁv'ronment

- The Clinical environment is the only suitable environment for clinically
related activities.

Clinical User's Guide IBA | 2-3|
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Characteristics of the Clinical Environrp
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Starting Up Applications in the adaPT Treatment Suite |

Any formal activity (e.g., treatment, patient Quality Assurance (QA),
clinical acceptance, etc.) performed out of the Clinical environment is
forbidden.The Proton Therapy System cannot be guaranteed to satisfy
safety and performance criteria needed for such activities out of the
Clinical environment.

Each of the applications in the adaPTsuite, j®& 5 adaPTinsight, and
adaPTdeliver, requires you to perform a dedi i

d/fferem‘/og in modes Ada

AdaPTde//v Ksics modle is to be used for QA purposes, calibration and research

Clinical User's Guide
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|header, background color: black

Active patients 4
e A *Plan Label  [MID36759v3 )
Qll»] Description
= ‘Arranged by Patient Name v |
- Bl - L casunn Ta
> £ 19723 Yvan[19723] i Origin | DEVC_FE
> £ 19723 B Yvan[19723-8I]
» & Caramel JoelzzlBAloe] Active Baselip€d by | Physiéist

v & CARAMEL JOEIMAGX]
* Plan Intent | CURATIVE

* Treatment Machine | GTR2 b
* Patient Support Category GENERIC_TABLE ‘T‘
* Patient Orientation HFS ‘q

Immobilization

» £ CUG Demolx1]
» & Dblescat Testing[zz2IDbleScat]
> &£ .05 TRS[DS.TRS]
> £ Dupont Jean-Jacques|19723-5A]
> & GUIV. TestitalianGu]
> £ Happe Julial01091993H]
» & Head and Neck 1 RaySearch[2005-
» & Henderson Calin[IBA_Phantom_4]
> £ 1BAL Julien[239566p]
> & INVALID RangeSOBPINVALID]
» & johnson Marc(zzi2emrc]
» & Johnson Marc(zzi2]
» & Johnson2 Marc2(zzi2emrcTest]
> & kisdmjkis James{patiD]
» & tast firstfest)
» & Last FirstiCLinical]
» @ iast name first nameficf]
|

New Patient Import Patient ;

prescribe in Clinical Mode
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| header, background color: red |

| 'non-clinical’ indication |

NON-CLINICAL

IM *PatientID | )
( [@)(») *FirstName | J
Amangedvy Patienthame v | Viddie ntial | ‘
> £ 12312123123[12312] ez ‘ ‘
» £21321313(222]

> £ 221212212123123]
» & 2Pians DS[DS2plans]
Vi — -l A [®
» & bbb aaalaaa3105] )

» & Happe Julia[01091993JH] Comment

» X 1BAP2 OPBSIPBSGTRY]

» & Jackson MichaelMJackson]
» & Smith John[IBA_Phantom_3]

PatientSex O female O male O unknown

Active

QA-Patient [ |

New Patient Import Patient
Log ou Edit Patient

Figure 2-3.'adaPTprescribe in a non-clinical Mode

egarding adaPTdejiVer, refer to Chapter 31.
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Chapter 3

Emergency Procedures in Case of
Irradiation Hazard

movement or if the
requested), push an &

- In case the system does not behave’s
operation (if releasi i

m~  Staff are Present in a Secured Area

m  Jobe Present in a Location Susceptible to Irradiation While Beam is On or Room
is Secured

Clinical User's Guide IBA|3-1|
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|Part I - Explaining Essential Safety Aspects Emergency Procedures in Case of Irradiation Hazard |

A Patient is in the Treatment Room and the
Beam Fails to Stop when Requested

The following situations can be distinguished whereby a patient can be subjected to
a dose higher than requested:

m  The preset dose has been reached and the beam fails to shut off automatically

m A Radiation Therapy Technologist (RTT) requests the beam to pause and the
beam fails to pause

m A RTT requests the beam to stop and the bea

A Radiatio

ordcedure that follows.

Irradiation Emergency Procedure

If the beam does not pause (or stop):
m  when the preset dose count has been reached

m  when the user requires it

IBA|3-2| Clinical User's Guide
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|Part I - Explaining Essential Safety Aspects Emergency Procedures in Case of Irradiation Hazard |

m  when paused

Immediately perform the following procedure:
1. Press the emergency stop button in the TCR.

Note: The emergency stop button can be a global or local emergency stop,
depending on the configuration of your PT center.

2. Turn the TCR master key switch off.

3. Open the doors of the TR.

If this procedure fails to stop the irradiation, contaet
request the accelerator operator to shut off the RE

MCR immediately and

[ radiation s3
g radiation incidex

Important | In any case, immediately contact the

and inform them with full details 6

department

Beam suld only be On when the securable areas (i.e., aII locations where

osure of a door of a securable area is part of a search procedure.

Whenever you close a door of a securable area, make sure that no other
person is performing the search procedure for the same securable area.

Clinical User's Guide IBA | 3-3|
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Important

VAN

IBA | 3-4 |

In the event that anyone is detected (using video monitors or any other detection
system) to be present in a secured area when beam is On, or when you are about to
produce beam, perform the procedure that follows.

Irradiation Emergency Procedure

Immediately perform the following procedure:

1. Turn the MCR master key switch off.

2. Verify that beam is Off and cannot be restarted: confi
and take possession of the master key.

is Off, and remove

3. Go to that secured area.

4. Break the search.

5. Contact that person.

6. Evacuate that person from the area.

7. Inform your supervisor of the incident.

Clinical User's Guide
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To be Present in a Location Susceptible to
Irradiation While Beam is On or Room is

Secured

Important

Clinical User's Guide

In the unlikely event that you find yourself in a secured area before beam is On, or
while beam is On, perform the procedure that follows.

Irradiation Emergency Procedure

Immediately perform the following procedure:

1. Press the emergency stop button neare D “Emergency

Stop Button Locations”).

2. Proceed to the nearest exit in th

details of the radiation incident:

he cause of the incident.

If required, update your [oca¥'safety procedure.

IBA | 3-5|
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Intentionally left'k
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Cleaning, a Basic Safety Regquirement

CAUTION

which are not in direct contact
ollowing products:

e foNowing extlusions apply:
* Cough: you must refer strictly to the user instructions of the couch.

* Robo6t Patient Positioning System (PPS): you should avoid bleach and
r cilorine solutions for Robot PPS cleaning.

ing the cleaning process please ensure to:
* Avoid water to penetrate inside equipment parts.

* Avoid using sprays such as the cleaning product penetrates parts.

Clinical User’s Guide
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|Part I - Explaining Essential Safety Aspects Miscellaneous Safety Hazards |

Precautionary Measures

= Avoid all infiltration of liquids that are likely to cause operating problems,
especially on the hand-pendant, PPS, snout.

= During cleaning and disinfection, use protective gloves.

Keyboard and Mouse Requirements

- Do not modify the keyboard or mouse of thg ProtonJ herapy System
(PTS).The application of wireless or battefy pg devices is not

Q allowed.

JAN

¢ that all tools and maintenance equipment have been
emoved from moving parts and safely stored prior to the
A of the system.
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Dealing With an Emergency Situation

movement or if the beam pause function does not stop the beam as

- In case the system does not behave as expected when trying to stop an
operation (if releasing the motion enable button does not stop a
A requested), push an emergency stop button.

quake, flooding, etc.)
p\button from a
safe position.

- In case of an emergency situation (e.g., fig€, eg
or before an emergency response, pus :

enever /you consider entering the patient
texts below.

gmoye any objects from the patient enclosure before rotating the
gantry/Check that no objects are present on the Gantry Rolling Floor
e gantry rotation.

Clinical User's Guide IBA | 4-3|
Volume 1 -Treatment Session



|Part I - Explaining Essential Safety Aspects Miscellaneous Safety Hazards |

- Watch your step when entering the patient enclosure. When the nozzle

is positioned between approximately 135° and 225°, there is a slight

height difference between the treatment room floor and the gantry
rolling floor.

Pinching Hazard

- Do not touch any of the panels of the OQr when the

the space

Figure 4-1. Pinching Hazards on Gantry Rolling Floor Panels
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General Pinching Hazards

- Do not touch any of the components of devices such as the Gantry
Rolling Floor, the Patient Positioning System (PPS), the Accessory
Q Drawer, the snout. Fingers may get pinched.
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Intentionally left'k
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Magnetic Field Hazard

The indicative values of electromagnetic fields around the nozzle are defined
according to tests established against ICNIRP #74:1998, |IEEE C95.1:2005 and IEEE
C93.3:2002 series). These values are of importance to evaluate the impact on
implantable medical devices for patients and anyone else carrying such device.

The tests state values for fixed or low frequency (<= 100 kHz) / high frequency
(> 100 kHz) fields by type of TR, treatment mode, and nozzle type, as follows:

m FBTR, PBS, Dedicated Nozzle
e atisocenter: <25 uT* /< 1V/m*

e atnozzle contact: < 2.5 puT* /< 1V/m*

= IBTR, PBS, Full Universal Nozzle
e atisocenter: <25 uT*/< 1V,

e atnozzle contact: < 2.5

= |IBTR, US, Universal Nozzle

atjsocenter: < 2.5 uT* /<1 V/m*

at nozzle contact: < 2.5 uT* / <1 V/m*

*: the values measured have been identified below the levels of 2.5 uT or 1 V/m.

Note: Itis possible that one or more type of TR, treatment mode and/or nozzle type
from the above list are not available at your PT center.

Clinical User's Guide IBA | 4-7|
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Intentionally left'k
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Functions of the Beam Intensity Redundant
Electronic Unit

Clinical User's Guide

Throughout the PTS a number of electrometers are installed. Electrometers are
connected to Beam Profile Monitors (BPMs) and Beam Current Monitors (BCMs).
An electrometer reads out very small currents and performs some basic calculation
on the acquired data that it transmits to the Beam Operation Manager (BOM).

One of the electrometers is called the Beam Intensity Bedtwdant Electronic Unit
(BIREU), which is connected to the ionization chamber of the Cyclotron (IC cyclo).

In case the BIREU cannot s fails to

appears:

nect, the following error message

x Warning

A chreck failufe has been detefted. Manual operating and beam allocation modes have been selected. The failing check is:

igure 4-2. '‘BireuServiceStartedCheck’ Message
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Intentionally left'k
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Chapter 5

Introducing Treatment Room
Equipment

The purpose of this part is to describe ¢ 6f equipment in the TR that may
be used during a Treatment session. The PTS at’your treatment center features the
following types of TR:

m  Gantry Treatment F

Using'the Wireless Hand-Pendant

Nireless Hand-Pendant Daily Checks and Troubleshooting

=’ Using the Remote Positioning Controls

= AlignmentTools and Devices (Using the devices of the (PPVS)
m  Attaching/Removing a Patient Support Device to/from the PPS

= Installing and Removing Accessories into/from the Accessory Drawer or PBS
Dedicated Snout.

m  Resetting a Dose Counter Electronic Unit

IBA|5-1|
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= Operating the Patient Positioning System Manually (Emergency Release Mode)
m  Performing QA Checks and Verifying Beams With a Water Phantom

= Troubleshooting Treatment Room Equipment.

Effects of lemperature and/or Pressure
Changes in the Treatment Room

Fluctuations in temperature and/or pressure have an infpact/6n beam measurement
performed by lonization Chamber 2/3 (IC2/3), which/s located in the nozzle.

iate beyond the treatment
the temperature and

forbidden to ever place any objects (tools, parts, etc) on top
moving devices such as the nozzle, or the gantry. Falling tools
s can injure patients or staff.

Take inventory of the tools or parts after using them in a treatment
room.

IBA|5-2 | Clinical User's Guide
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Chapter 6

Elementary Notions on Patient
Positioning

position. Or because of g patient's condition it May become necessary to deviate
from the originally planried position. It is therefore\jmportant that a coherent and

Clinical User's Guide IBA|6-1|
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Intentionally left'k
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Supported Coordinate Systems

A coordinate system is a system that defines the position of a point in space. A
coordinate system is defined by its origin and axes X, Y, and Z. All coordinate systems
used by the Treatment Control System (TRCS) are Cartesian right-handed (axis X is
the thumb, Y is the index, and Z is the middle finger).

Positioning and alignment data are stored in the PTS database according to the
IEC61217 standard. All PPDs’ positions are represented according to IEC61217

display the table, snout and gantry positions.

Note: Imager and Focus coordinate systems definéd i 61217 are not used.

1. By convention, the gantry angle is 90° when the radiation beam axis is horizon-
tal, at 90° from Z; and directed in the opposite direction of X;.

2. When the radiation beam axis is horizontal, Y; is the horizontal axis passing
through the FRS origin, and orthogonal to the beam axis.

Clinical User's Guide IBA | 6-3|
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(
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Fixed%s@!i‘ysz‘em
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IEC Gantry Coordinate System (g)

The IEC 61217 gantry coordinate system is stationary with respect to the gantry. It
is defined as a daughter of the FRS, as follows:

= the origin is the origin of the FRS

] Xg is orthogonal to the beam axis, directed downwards when the gantry angle
is 90°

® Yy is coincident with Yg

m  Zyis aligned with the beam axis, directed towards/the béam source

In case of a couch (which presents a rectangular planar surface):

m X, is parallel to the table small side and directed on the left of a patient in head-
first supine position on the table

m Y, is parallel to the table longitudinal axis (long side) and directed towards the
head of a patient lying head-first on the table

m  Z;is normal to the table surface and directed upwards

Clinical User's Guide IBA | 6-5]
Volume 1 -Treatment Session



|Part Il - Using Treatment Room Equipment Elementary Notions on Patient Positioning |

= the origin is the center of the treatment volume (see page 7-6), 10 cm above the
table top in the Z direction (this distance may vary depending on the table used),
on the median of the table that is parallel to its long axis in the X direction, and
85 cm to the front of the physical rotation axis of joint 6 in the Y direction. As a
result, the origin of the TTCS is defined in such a way that, when the center of
the treatment volume of the table top is placed at the origin of the FRS, then the
origin of the TTCS is overlaid with the origin of the FRS.

is not the one defined in IC61217 forY and Z axis. Zero
TTCS is defined so that the TCP (as shown in Figure 6-4) is at

Pitch and roll are between [-180°;180°] instead of [0°;360°]

IBA'| 6-6 | Clinical User's Guide
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TCP=ETV Center

T | >

Height: 400 mm
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N \ N
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involved axes is synchronized. As suchxthe PRS trajectory is not defined in TTCS
terms.

1. The Horizontal Table Top Coordinate System (HTTCS) is equivalent to the
IEC 61217 patient support coordinate system and as its name indicates, it
always remains horizontal. In the Proton Therapy System, it is used instead of
the TTCS for the execution of Manual PPS motions. This enables lateral (X) and
longitudinal (Y) motions to be horizontal displacements of the table top even if
there is a pitch or roll of the table. If the TTCS was used instead, as it is
stationary with respect to the table, lateral (X) motions would be executed on
the plane of the current roll angle and longitudinal (Y) motions on the plane of
the current pitch angle.

Clinical User's Guide IBA | 6-7|
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Types of Patient Positioning Device (PPD)
Motion

Using the hand-pendant or the remote positioning controls, the user can perform any
of the following types of motion:

= Auto motions

= Manual motions

Note: For the purpose of this manual, the Manual operatirig mode of the remote
positioning controls is fully explained and illustrated. This\operating mode may or
may not be available at your treatment center.

£
S
o o- -0 ot ?

> ManuWode
selection .

Auto motions are
available using the
Auto operating mode
of the remote
positioning controls.

= & P

' Snout/Accessories & Drawer

Manual motions are
available using the
Manual operating
mode of the remote
positioning controls.

Figure 6-5. Remote Positioning Controls Panel - Auto and Manual Modes
(typical)

IBA| 6-8 | Clinical User's Guide
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l Manual/Auto mode
AUTC i
MANUAL UTO selection bar.

0.0° Auto motions are
’ available using the Auto

e operating mode of the

< nual operating mode
f the hand-pendant.

(typical)

Manual motions, Trajectory motions are predefined gantry
le the acquisition of CBCT.

be a prescribed position or a userdefined position.

m  Prescribed positions are patient-specific (i.e., they depend on the patient-
specific data from the treatment plan that may be loaded in the system at a
given time).

IBA | 6-9|
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= User-defined positions are non patient-specific (i.e., they do not depend on the
loaded patient-specific data). These positions may be stored and used across
treatment sessions in the same treatment room. For example, a user-defined
Load position may be used to load patients onto the couch.

Prescribed or userdefined positions may require more than one PPD to be
positioned in a certain way. These positions are computed in advance, so you may
use the hand-pendant or the remote positioning controls to execute Auto motions
that take the different devices to target. Motions of the different devices take place
sequentially. Each device involved in a predefined programmed position needs to be
individually selected and moved to its target position.

The settings of all target positions are displayed ace g to IEC61217 (refer to

"Supported Coordinate Systems" on page 7-3).

Target Positions in a GTR

hand-pendant, refer to Chapter 9. For further information on how to perform Auto
motions using the remoté positioning controls, refer to Chapter 11.

Settings for target position

2 Gantry Obtained from the patient’s
PPS selected treatment plan.
P
= PBS ded.
o snout
TREATMENT | IEC Gantry Obtained from the patient's
PPS plan, with application of the

correction from the setup
PBS ded. | beam.
shout

Clinical User's Guide
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Table 6-1. Target Positions for a GTR (Cont'd)

Position
name

CORRECTED

~ (&)
s User presets
O O
S O
® 7
T L
o 3
[%2] =
D ©
o
c
(@]
zZ

Using Manual

Coordinate | PPD Settings for target position
system in
which it is
expressed
IEC PPS Obtained from the setup or
treatment correction data
Gantry

manually entered by a user or

or receivechfrom
adaPTinsight:

IEC ‘Ou may define and save the

equipment position(s) that
you deem useful.

Manual motions are available using the Manual operating mode of the hand-
pendant or of the remote positioning controls. This type of motion is used to move
a single piece of equipment along an axis/direction either without a specific target or
with a target defined on the go.

Manual motions allow the user to execute the refinements that ensure proper
patient positioning according to the circumstances. Manual motions may follow an

Auto motion.

Clinical User's Guide
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The settings of all Manual motions are displayed according to IEC61217 (refer to
"Supported Coordinate Systems" on page 7-3).

Manual Motions in a GTR

This section features a list of the Manual motions available in the different types of
treatment rooms when using Manual mode.

Note: For further information on how to perform Manual motions using the wireless
hand-pendant, refer to Chapter 9. For further information ophow to perform Manual

Device | Axis/ Direction | Coordinate
of Movement System

PPS +X P e X-axis of

+Y ou€h movement along the Y-axis of

lo¢kwise and counterclockwise
couch rotation

Gan Gantry rotation (0° — 360°)

Sno [EC Snout extension

(PBS

The Horizontal Table Top Coordinate System (HTTCS) is equivalent to the
IEC 61217 patient support coordinate system and as its name indicates, it
always remains horizontal. In the Proton Therapy System, it is used instead
of the TTCS for the execution of Manual PPS motions. This enables lateral
(X) and longitudinal (Y) motions to be horizontal displacements of the table
top even if there is a pitch or roll of the table. If the TTCS was used instead,
as it is stationary with respect to the table, lateral (X) motions would be ex-
ecuted on the plane of the current roll angle and longitudinal (Y) motions on
the plane of the current pitch angle.

IBA | 6-12 | Clinical User's Guide
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Using Trajectory Motions

Trajectory motions are applicable to the gantry when the full trajectory of its
movement is predefined. This type of motion enables volumetric image acquisition
using adaPTinsight. The parameters of the gantry’s trajectory are set by the user
(e.g., start and stop gantry angles and gantry rotation speed) and a dry-run is
performed before treatment. Motion is initiated by pressing both the software and
the hardware start buttons (respectively on adaPTinsight and on the Cone-Beam
Computed Tomography - CBCT console), and does not require continuous activation
from the user. Motion stops when the trajectory is complete or when the user
presses a motion stop button.

ayneed/to be properly positioned.

Note? For further information on Patient Positioning Devices, refer to Chapter 7.

Different PPDs exist in each type of treatment room, as follows:
= Gantry Treatment Room (GTR):

e Patient Positioning System (PPS)

e Gantry

e PBS Dedicated snout and accessory drawer

Clinical User's Guide IBA | 6-13|
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Intentionally left'k
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Chapter 7

Moving the Patient Positioning
Devices

the movement of the different

CAUTION
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- The Leoni Orion maintenance hand pendant is a service hand pendant
only. As a service hand pendant, the Leoni Orion maintenance hand
Q pendant is capable of overriding safety checks.

It is strictly forbidden to use the Leoni Orion maintenance hand
pendant after an initial beam request has been completed, and for any
clinical operation in general.

Do NOT use the Leoni Orion maintenance hand pgndant while the

patient is loaded.

- It is strictly forbidden to ever place 3 etc) on top
or inside moving devices such a ng tools
Q or parts can injure patients or g

Take inventory of the tools or pa ing them in a treatment
room.

CAUTION tem (PPS) damage, do not use

IBA|7-2| Clinical User's Guide
Volume 1 -Treatment Session



|Part Il - Using Treatment Room Equipment Moving the Patient Positioning Devices |

Patient Positioning Devices

The Patient Positioning Devices in the treatment room allow you to position the
patient for treatment. You may control them using the wireless hand-pendant or the
remote positioning controls.

Note: For details on how to move the PPDs with Manual and Auto motions using
the wireless hand-pendant, refer to Chapter 9. For details on how to move the PPDs
with Manual and Auto motions using the remote positioning controls, refer to
Chapter 11.

The Patient Positioning Devices in the GTR are:

m  Patient Positioning System (PPS): the PPS is
position the patient laying on the couch.

the beam path depending on whe ot the accessory is used in the
prescription.

ofe: PPS Manual movements follow the TTCS for translations along the X, Y and
axes as well as for top rotation.

Clinical User's Guide IBA'| 7-3|
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'Coupling interface |

Front arm

CAUTION

VAN

and/or equipment. Beyond those guaranteed limits, absolute weight limits exist.

IBA |74 | Clinical User's Guide
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- The maximum load allowed on the Patient Positioning System (PPS)
robot is 215 kg. This maximum load includes the patient and any
Q accessory placed on the couch with the patient or any other equipment.

Between the maximum load of the PPS robot and the maximum load
of the couch being used, one must consider the lowest load as your
maximum load allowed, no matter if the couch labeling suggests a
higher load.

* Couch supporting 250 kg: Maximum load is 2
* Couch supporting 150 kg: Maximum load

Failure to comply could induce a loss gfRaceliracy © sision which

impairs safety and performances of PPS robot.

CAUTION ' When loading, unloading\or pgsitioningthe patient, the patient mass
must be spread homogenegusl| adequately centered on the couch

A\

CAUTION | If the robot has undergone an overload or a collision, the essential
performances of the Patient Positioning System are not guaranteed

/_\ anymore.
Contact IBA immediately before resuming clinical use of the robot.

Clinical User's Guide IBA | 7-5|
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Constant Weight on the Couch

CAUTION | The same clinical devices must be put on the Patient Positioning
System (PPS) for every treatment day in order to maintain a constant

e weight on the couch.

Couch Modifications

s are an unknown couch, a modified
clinical equipment above 15 kg.

horizontal top surface of the couch. The longitudinal axis of the ETV is parallel to the
qngitudinal axis of the couch and intercepts orthogonally rotation axis of joint 6 of
the PPS.

This volume includes all the points that can be physically brought to the isocenter
with:

m a PPS top rotation within the interval [-95°; +95°]
m  a PPS pitch value between -5° and 5°

= and a PPS roll value between 5° and -5°

IBA'|7-6 | Clinical User's Guide
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= the defined absolute accuracy

The dimensions of the extended treatment volume are:
m 50 cm parallel to the table top’s short axis
m 100 cm parallel to the table top’s long axis

m 40 cm perpendicular to the table top

The extended treatment volume contains the origin of the TTCS (Table Top
Coordinate System), also named Tool Center Point (TCP), e origin. This point is

section
Couch” for

50 10 cm

@]
[

» 7 [ro0em|

LS

y

Extended Treatment Volume: Virtual
box-shaped volume attached to the
table top which includes all points
that can be brought to isocenter to
be irradiated by the proton beam
with a PPS Top Rotation of -185°/5°.
Its dimensions are 50 cm

x 100 cm x 40 cm.

Figure 7-2. Treatment Volume
(drawing not to scale)
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Note: Positioning accuracy is only validated for points within the treatment volume.

Note: For a long table-top offering uniformity7, WET (Water Equivalent Thickness)
uniformity is only guaranteed for a position within the ranges of the treatment
volume. This is relevant only for those positions where the beam passes through the
table in the RT lon plan beams geometry definition.

The PPS is capable to move and place a zone of interest outside the treatment
volume. However, positioning the PPS outside the treatment volume requires you to
exercise specific care for patient positioning verification.

The accuracy in the treatment volume is valid for left and-fighi€lbow configurations.

Note: The Patient Positioning System (PPS) is cap,
treatment volume at isocenter within the required’acc
These values are valid for both small correction o
movements.

Rositioning a point of the
acy ahd repeatability values.
éments andNarge absolute PPS

i all hardware
arm configuration (right or

tside the treatment volume, the following

Position verifications are

The dimensions of the rectangular sides of the triangle are as follows:
m +/-0°pitch: 5cmby 5cm
m  +/-5°pitch: 10 cm by 10 cm

1. To establish whether or not the table-top offers uniformity, refer to the OEM
documentation.

Clinical User's Guide
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Figure 7-3 represents the most restricted situation.

Figure 7-3. Treatment Volume Whegh Using the (kViie OneNCouch
Longitudinal Lross’Section

CAUTION

A\

ted by physics department.
aterally with or without the

needs to block the beams of the kVue couch. Hence,
e beams (see Figure 7-4)

squeeze or press the handle of this tool to move the beams (see Figure 7-4).

Clinical User's Guide IBA | 7-9|
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Press the
handle to move
the beam

ouch beams

Enhanced Safet\TI'hxough\ariotus Software Limits

managed by the Therapy Control System (TCS).

Yote: Only those Labeled positions for which the conditions are currently met
appear in the GOTO menu.

IBA|7-10 | Clinical User's Guide
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Position name | Coordinate

©  SETUP

O

()

Q

[%2]

=

Q0

&
TREATMENT
MEMORY

CORRECTED

CBCT menu -

Dry-run

Clinical User's Guide
Volume 1 - Treatment Session
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Table 7-1. Labeled Positions for a GTR

PPD Settings for target position
system in
which it is
expressed
Isocentric Gantry Obtained from the patient’s
PPS plan.
PBS ded.
snout
Isocentric Gantry ptainechfrom the patient's

ith application of the
n from the setup

correcti
beam.

Q

FRS,

|socentric

is position is only available if
previously defined and saved
when the PPD settings were
saved during a " Save Position”
equest. The saved MEMORY
osition is deleted following a
fraction.

o)

Obtained from the setup or
treatment correction data
entered by a user.

It means that you want to
execute the corrections that
have been entered.

This position is only available
when the PPVS is in the CBCT
acquisition step.

Isocentric Gantry

After selecting the start angle
in the CBCT Acquisition menu
of adaPTinsight, Prestart
moves the gantry to a start
position, ready for a CBCT
scan.

Isocentric This position is only available
when the PPVS is in the CBCT

acquisition step.

Gantry

Performs a CBCT dry-run to
verify that the trajectory will be
collision free.
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Non-patient specific
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Table 7-1. Labeled Positions for a GTR (Cont’d)

Position name | Coordinate | PPD Settings for target position
system in
which it is
expressed
CBCT menu - | Isocentric PPS Defines a target position for
Safe the PPS. This position is only

available when the PPS is not
in a safé position for CBCT; this

'PPS position will lead
ision trajectory duringa
1. Moving the PPS

the CBCT Safe

LOAD FRS,

|socentric

osition used to load/unload a
patient onto/from the couch.

USER This position is only available if
in Service session and
previously defined and saved
in the TR when the PPD
settings were saved during a

"Save Position” request.

Position used to move the
gantry to a frequently required

|socentric

position.
FRS, Gantry Position used to move the
Isocentric ganftr_y to a frequently required
position.
ANTRY 270 FRS, Gantry Position used to move the
lsocentric gan.tr.y to a frequently required
position.

Clinical User's Guide
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Snout Holder

Clinical User's Guide

Note: For details on how to move the PBS dedicated snout with Manual and Auto
motions using the wireless hand-pendant, refer to Chapter 9. For details on how to
move the PBS dedicated snout with Manual and Auto motions using the remote
positioning controls, refer to Chapter 11.

The Snout Holder is the structure on which the accessory drawer is mounted.

The snout holder has one direction (axis) of movement:

= Movement along the beam axis (Z axis of the Ga
position the accessory drawer closer to the pa
irradiation or to retract it away from the patie

Coordinate System) to
skin in preparation of
owing irradiation.

Accessory Drawer

Note: For details on how to move/the atcessq
motions using the wireless hand-pt
move the accessory drawer with b
positioning controls, refer to Chapter 17

Marfual and Auto
ndant, refep'to Chapter 9. For details on how to

IBA | 7-13|
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Gantry

CAUTION

A\

IBA | 7-14 |

Note: For details on how to move the gantry with Manual and Auto motions using
the wireless hand-pendant, refer to Chapter 9. For details on how to move the gantry
with Manual and Auto motions using the remote positioning controls, refer to
Chapter 11.

Note: The rotating gantry is only available in a Gantry Treatment Room (GTR).

The gantry is capable of rotating 360° around its center (horizqntal) axis with respect
to the nozzle (vertical beam) positioned vertically ang”poipted in a downward
direction, as illustrated by Figure 7-5. The gantry may Be rotdted clockwise from 0°
(12:00 o'clock) to 180° (6:00 o'clock) and counterclogkwise from 0° (12:00 o’clock) to
180° (6:00 o'clock).

In Treatment session, the gantry angle scal 2:00 o’clock) to

360° (12:00 o'clock).

Throughout this guide, reference to are made in

terms of both degrees and clock p

0°{2:00.0°clock)

270° (9: ‘clock) 90° (3:00 o’clock)

180° (6:00 o’clock)

: nges in Treatment Session (viewed from the Treatment Room)

f the robot has undergone an overload or a collision, the essential
performances of the Patient Positioning System are not guaranteed
anymore.

Contact IBA immediately before resuming clinical use of the robot.

Clinical User's Guide
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CAUTION | In case of collision of the Patient Positioning System (PPS) with a device
or person, suspend all clinically related activities and contact IBA
personnel as the ProtonTherapy System (PTS) cannot be guaranteed

A to satisfy safety and performance characteristics. Collision of the PPS
with a device or person can affect the calibration of the PPS, leading to
reduction of positioning accuracy.

Any collision between a device and the PPS is automa

is mode becav g collision
Zd (upar acknowledyerment of the
overy phase in order to

CAUTION | Be careful when handling the syster
detection will be automatically di§ab

collision detection) at the starkof a &ollisigh re
allow to move equipment(s) out\of coNisiop

In case of collision, the P hifts into~Recowery mode and the Collision

detected message appears.

v’ phase.”During this phase, you can move the

d out of the collision situation, the out of
1 re-enable detection message appears.

If a collision occurs between the PPS and a person or another equipment, proceed
as follows:

fhe gbllision detected message appears. Press OK.
2. Ifa collision is no longer present,

a. The Out of collision. Next move will re-enable collision
message immediately appears.

b.  When you move an equipment, collision detection will be enabled.
3. If acollision is still present,

c. The Please move out of collision. Be careful: collision
detection will be disabled during next movement message
appears.

Clinical User's Guide IBA | 7-15]
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Managing Proximity

IBA | 7-16 |

When a proximity situation is detected:

Note: If the PPDs are close but the motion is s
other, there is no proximity Situation.

Moving the Patient Positioning Devices |

d. Press OK

e. Move the equipment causing the collision. During this movement, collision
detection is disabled and equipement movements can be performed at low
speed only.

f.  If this movement brings the system into a state in which the collision is no
longer present, see Step 2.

g. If youinterrupt the movement while the collision is still present, see Step 3.

Patient Positioning Devices (PPDs) move at

The wireless hand-pendant or the
sound during equipment motior
to each other.

positioning controls™y
ert yow'that the devices aré

efs) a beeping
getting close

to

ch that one is getting away of the
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Controlling Movement: Wireless
Hand-Pendant and Remot
Positioning Controls

ove patient positioning devices
com (TR).

Note: For detailed in orm@n using
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Emergency
stop button

Motion
Enable
Button
(MEB)

similar féatu his ¢hapter provides you with an overview of those features.

Wireless

dant screens (both in Manual and Auto modes) share a series
e’Figure 8-2).
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Motion Enable Light field | | Dim room
Button (MEB) status | | ON/OFF | |lights ON/OFF

Lasers
ON/OFF

. - (pressed/released)
Menu icon: this icon
provides access to a

Room ID
set of actions that
are performed less
often than those = |lgl|TrR20] | O]l ¢ App bar

available via the
main screens. MANUAL

Manual/Auto
mode
selection bar

3 Z The ceftral
N dial displays
Status of the Move L5 various Move
buttons (Move | 2 1 buttons,
button ¥ f ) \ - > |depending on
pushed/Move S the currently
button not pushed) selected
S device.
~
AN
/- 7
Jr——— k
Movement
Gantry, snout and W oo o "‘4—» speed
accessory holder. :
. = Imaging
‘ Devicys/election bar \ = system

ey
NS

Remote Positioning Controls Panel

Figure 8-2. Wireless Hand-Pendant GUI Screen
(typical)

The remote positioning controls panel appears on the right of all the adaPTdeliver
screens.
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1. Session Definition

Patient Name: CARAMEL JOE

Patient ID : IMAGX

Plan label : aarhus

2. Beam Selection

3. Preparation

4. Treatment

Beam name : treat 90 | MU to be delivered [MU]: | snoutin: Wobbling_Snout

Technique : PES | Proximal Open Beam Range [g/cm?]: | Range Shifter: RS_Block
9:43:07 AM
Nb. Layers : 7 | Distal Open Beam Range [g/cm: ! |

&' Prepare equipment Manual Auto
Overview  Nozzle devices details Overview = @@ oo ~ QO v
@ Not Ready Not Ready
C5: EC Table Top Treatment Current - Left Deita Target Positions O [/
L s Ganry ] X e ! =
Nozzle devices prepared x Prepare
Snout [em] 43.00 43.00 0.00 ® Treatment
Accessorles to be mounted — o5 o5 55 ’
Accessories list confirmed by user x <
Range Shifter RS Biock : 2 \
] Confirm these and only these accessories are present 2feml 0.00 0.00 0.00 =
f S a0 2000
VET! Rotation [*] 340.0
Triggering mode NO Pitch [*] 0.0 0.0 0.0 00‘ g . ‘0 . O O
u etrac . .
Roll [*] 0.0 0.0 0.0
Enter correction
Not confirmed Imaging system: retracted xd @]
Table o u
In Proximity [ DiawWeR OUTI Snout Accessorj
overview overview
Room Interlocks X/ Nozzle X Allocated
Room master key switch X Session mode control switch
Normal priority request Eending
High priority request Room search secured  #  Room crash buttons
Keep allocation
o B Global crash buttons x
Scheduling mode: automatic / Operating mode: automatic
User tcs __Operation Mode : Treaument___Control Mode : Stand-Alone __ Room : TRZ___OI5: Not Connected
( Previous )
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Manual/Auto mode
| Manual Auto > selection bar
@ ‘E‘} |' o—e—0o0 ,..g| |°||¢.|@ Remote positioning

controls bar

' Snout/Accessories & Drawer
: = »- Dim rgom lights ON/OFF |
@ U‘JIE*Zj G @? =0 M| asérs ON/OFF |
o I 7\/(ight<ﬁeld ON/OFF |
‘H Gantry » Device ép@ed selection |

., "/ Mot Button (MEB)
(\ T ,X status (Presse eleased

: /\}\/Ienu icon: pr\6|des access
- A 7 to the ADVANCED SETTINGS
S . PANEL.

The rest of the features in
the remote positioning
controls panel depends
on the selected mode
(Manual/Auto). These
particular features are
described in Chapter 11.

igure 8-4. Remote Positioning Controls Panel - Main Features
(typical)

Positiornng £Lontrols Bar Icons

The wireless hand-pendant App bar and the remote positioning controls bar
feature a series of common icons. These icons are described in Table 8-1.
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Table 8-1. Wireless Hand-Pendant App Bar and Remote Positioning Controls
Bar: Common Icons

Icon Meaning

Menu

Indicates the status of the
$ Enable Button (Pressed
I }

Switches

asers ON/OFF

s’room lights

Confirms position

Understanding Colors in the Wireless Hand-

Jl and Remote Positioning Controls

The color legend detailed in Table 8-2 applies to all of the wireless hand-pendant GUI
screens as well as to the remote positioning controls panel.
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Table 8-2. Wireless Hand-Pendant GUI and Remote Positioning Controls Panel-

Color Legend
Feature Color Meaning
General Light gray | Function
disabled/not
selectable
Mode selection Blue

bar

eature is active

Feature is not
active

Clinical User's Guide
Volume 1 - Treatment Session

Explanation

When due to the current
circumstances a particular
option or set of options is
disabled (e.g., high speed is
not sgtectable when a
proximity situation is
detected, remote
positiening controls are
disabledhwhen the wireless

electable (se€ Figure 8-5).

When a mode is selected, it
becomes underlined by a
blue trait.

hen a mode is not
selected, the word ‘Manual’
or ‘Auto’ appears on a gray
background.

Depending ontheiconinthe
remote positioning controls
bar: MEB pressed/ light field
on/laser crosswire on/ lights
dimming on.

Dependingontheiconinthe
remote positioning controls
bar: MEB not pressed/ light
field off/ laser crosswire off/
lights dimming off.
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Table 8-2. Wireless Hand-Pendant GUI and Remote Positioning Controls Panel-
Color Legend (Cont’d)

Feature Color Meaning

Movement speed | Blue
selection

Speed selected

Gray Speed not

selected

Light gray

gvice selected
anhd ready for
movement

Device selected
and not ready for
movement

Red

Device selected
and in error

Explanation

When a speed is selected,
the dot next to the
corresponding icon (turtle
for low speed, hare for high
speed) or the ‘'medium
speed dot turns blue.

selectable in the current
circumstances (e.g., high
speed is not selectable
when a proximity situation is
detected), the dot next to
the corresponding icon
(turtle for low speed, hare
for high speed) or the
‘'medium speed’ dot is light
gray.

When a device is selected
and ready for movement,
the corresponding icon
becomes highlighted with
some blue traits.

When a device is selected
but not ready for movement
(e.g., the gantry needs to be
homed), the corresponding
icon becomes highlighted
with some orange traits.

When a device is selected
but in error, the
corresponding icon
becomes highlighted with
some red traits.

The color legend detailed in Table 8-3 applies to all of the wireless hand-pendant GUI

screens.
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Table 8-3. Wireless Hand-Pendant - GUI Color Legend

Feature Color Meaning Explanation

Central dial Gray No proximity or | When neither a proximity nor
collision a collision situation is
situation detected, the circle
detected surrounding the central dial is

gray.
Yellow Proximity Whepa proximity situation is

situation

detected gurrounding the central dial

Red isi Slisi ituation is

When a Move button in the
central dial is not being
Qressed, its border at the

Move buttons = Dark Blue

ighlighted by a dark blue
line.

When a Move button in the

central dial is being pressed
ovement is and movement is authorized,
authorized. its border at the center of the
central wheel is highlighted

by a light blue line.
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The color legend detailed in Table 8-4 applies to the remote positioning controls.

Table 8-4. Remote Positioning Controls - Color Legend

Feature Color Meaning Explanation

Target position | Blue Target When a target position (Auto
selection (Auto selected/Move | mode) or a movement
mode)/ ment selected | (Manual mode) is selected,
Movement the dot gorresponding to the

selection selected target or the arrow
(Manual mode) ebrresponding to the

White ) position (Auto

corresponding to the target
or the arrow or label
corresponding to the
movement is displayed in

Signals

Meaning Explanation

short Target position reached by a | A given PPD has
PPD. reached its target
position.

Double short Target position reached by all | AllPPDs have reached

beep PPDs. the target positions
required.

Single long Error. There is a device or

beep system error or a

warning message.

IBA'|8-10 | Clinical User's Guide
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Understanding Vibration Signals of the
Wireless Hand-Pendant

The remote wireless hand-pendant produces the following vibration signals.

Table 8-6. Wireless Hand-Pendant - Vibration Signals

Signal Meaning

Short vibration Movement starts.

Target positio hed by a

PPD. reached its ta
position.
Long vibration Error. There is a device or

system error or a
warning message.

Switching Co
Pendant to 2 Rositioning Controls

Clinical User's Guide IBA | 8-11]
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Manual Auto
= :@ Moo o QO v
Targel Positions
User Presed No Beam Selected orrected

In Out B Retract

é Imaging System

ned 4

; User Presets

ure 8-5. Remote Positioning Controls Panel - Disabled
(typical)

d to the remote positioning controls, press and release the
Motion Enable Button (MEB) on the remote positioning hardware console.

m  the remote positioning controls are enabled

the wireless hand-pendant is disabled

IBA | 8-12 |
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m the Locked - TCR hand-pendant in use. message appears on the
wireless hand-pendant display

Note: It is impossible to take over command when the Motion Enable Button
(MEB) is pressed on the active hand-pendant.

Note: It is impossible to take over command when the Move button on the X-ray
generator hardware console is being pressed. In cases where the Cone-Beam
Computed Tomography (CBCT) controls on the X-ray generator hardware console are
locking the control, press the Reset button on the console.

Pendant
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Intentionally left'k

IBA| 814 | Clinical User's Guide
Volume 1 -Treatment Session



Chapter 9
Using the Wireless Hand-Pendant

with stereoscopic, portal and orthogqnal irnagery system). Some details may differ
from the GUI displayed by the wireless\hand-peridant in other room configurations.
However, the principles explained apply toall GON_configurations.

The wireless hand-pefdant is the™device used to pnove the patient positioning
devices and imaging eguipment_inside Treatment Room (TR). It features a
Graphical User Interface gpplis and two buttons, one on each side. These are
the Motion Enable Buttons (MIEB) nable you to confirm and enable, as

Figure 9-1. Wireless Hand-Pendant
(typical)

The wireless hand-pendant can be docked for charging onto a docking station.
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This chapter provides instruction
covering the following topics:

n ifi € Wireless Hand-Pendant

m  Unlocking the Wirele

Controlling Speed

contrdls, refer to Chapter 11. For detailed information on adaPTdeliver refer toPart V,
ing adaPTdeliver”

Note: Throughout this chapter, the color legend, auditive signals, and vibration
signals described in Chapter 8 apply.
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Safety Measures Specific to the Use of the
Wireless Hand-Pendant

Make sure you read and understand the following warning and important messages
before using the wireless hand-pendant.

Itis not allowed to activate movements with the wirg
when there is no visibility on the moving devices

/_\ to move the patient positioning devices from

Important

VAN

Important | Do not use the wireless hand-pendant for another purpose than
controlling Proteus 235 system. Do not connect the wireless hand-
pendant manually to any Wi-Fi network. Do not connect the wireless

A hand-pendant to another Wi-Fi network than a Proteus PLUS treatment
room.
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Important | When leaving the treatment room, you must always put the wireless
hand-pendant back on its docking station. This ensures that the
wireless hand-pendant remains protected from irradiation during

A treatment.

Important | The wireless hand-pendant is a failsafe device. ge of interruption
of the communication between the wireless

e of the ProtonTherapy System, any ongoing it will be stopped.

Motion Enable Button during ¢
motion in the treatment room.

movement, it will stop anddisable all

always with the delivered IBA necklace
eans to prevent the device falling down

adafion inducing hazardous faulty behaviour.

Registering the Wireless Hand-Pendant

In order to use the wireless hand-pendant in a given treatment room, it is necessary
to register it to that treatment room.

When as part of the registration process the application connects via Wi-Fi to the
Proton Therapy System, it retrieves the room configuration of the room to which it is
currently registered. The room configuration includes the list of the installed devices
and their type. Based on this information, the application adapts itself to provide

IBA|9-4 | Clinical User's Guide
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controls that match the current room configuration. For this reason, there are as
many possible GUI configurations as there are room configurations. The same
wireless hand-pendant can be used in any treatment room as long as it has been
successfully registered to that treatment room.

The registration process guarantees that only one wireless hand-pendant is allowed
to send commands in a given treatment room.

The registration of a wireless hand-pendant to a given room is not possible if another
user is pressing the motion enable buttons on an already registered wireless hand-
pendant, irradiation is ongoing or the registration of anotherwireless hand-pendant
is ongoing. This rule guarantees that it is not possible to interfere with a user sending
commands to the Proton Therapy System.

When you enter a Treatment Room with a S
registered, the wireless hand-pendant automati 3 Qu to register it by

registered wireless hand-pendant is
treatment room equipment.

the only ofne authorized and able to move
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Hand Pendant not registered
TR20

11:55

11 octobre 2016

S
[ ] M

Figure 9-3.

ated instructions that illustrate the sequence of
formed in order to complete the registration.
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Link me to room 21
Press and hold both side buttons

After © seconds, the REGISTRATION PROCEDURE SCREEN is closed and the locked
een|appears:

If the registration was performed successfully, you are able to unlock and
dse the device. To unlock the device, proceed as detailed in section
Unlocking the Wireless Hand-Pendant.

If the registration was not performed successfully, you can execute the
registration procedure again by touching the REGISTER button (see
Figure 9-3).
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Registration Consequences

Only one wireless hand-pendant can be registered to a single treatment room at any
given time. The successful registration of a wireless hand-pendant to a given
treatment room has the following consequences:

m  The wireless hand-pendant that was previously registered in this treatment
room is automatically unregistered.

= The newly registered wireless hand-pendant is automatically unregistered from
any other treatment room it was previously registeregfo:

Note: It is not possible to register a wireless hand-pendarit to a treatment room if

9

In order to unlock the wireless hand ipe as indicated on the locked
screen.

retractable device is positioned between the inserted and retracted
position (DID panel, drawer, etc.)

A device may be moving too close to another device

Note: Certain activities like homing the gantry or taring the PPS cannot be
performed at all speeds.
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MANUAL

0.0°

ROT

Movement
speed

¢ dotCorresponding to the currently selected speed is highlighted in blue.
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Table 9-1. Movement Speeds

Icon Speed
High speed (‘hare’ icon)

Medium speed

Low speed (‘tortoisg

ntil a different

omatically switch the speed of a
qin circumstances.

able Buttons on the wireless hand-pendant.

gency stop button.

Release the Move Device Button

If the currently pressed Move button is released during Patient Positioning Device
(PPD) movement, the PPD performs a normal stop.
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Release the Motion Enable Buttons

If the Motion Enable Buttons are released during Patient Positioning Device (PPD)
movement, the PPD performs an emergency stop. If you release these buttons
before releasing the currently pressed Move button, the motion stops abruptly.

Only press the Motion Enable Button when the patient is safely restrained on the
couch or outside the moving equipment operating range.

The movement can be resumed by pressing the Motion Enable Buttons, followed
by the chosen Move button.

Press an Emergency Stop Button

ecovery enabling beam in TR
m  Recovery enabling X-ray high-voltage
= Verification of proper operation

m  Successful daily calibrations (e.g., variable collimators)
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Operating Modes: Auto and Manual

The wireless hand-pendant can be used in two different operation modes:

= Auto mode: using Auto mode, you may perform Auto motions to prescribed or
userdefined target positions.

For detailed information on Auto motions, refer to Chapter 6.

Note: Only those target positions for which conditions are currently met are
available using Auto mode.

®  Manual mode: using Manual mode, you ma
positions that are not predefined.

perfgrm Manual motions to

For detailed information on Manual moti

positioning controls (Manual mode availakle upch request). For more details on how
qpter 11.

Before sel ing mode, Select your device from the device selection bar
atthe b HAND-PENDANT GUI SCREEN (see Figure 8-2).

Gantry, snout, PPS (or Imaging
and drawer Positioner) device

Figure 9-6. Device Selection Bar

A selected device appears in blue on the screen. For example, in Figure 9-6 the
gantry, snout, and drawer are selected.
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Using the GUI in Auto Mode

Auto mode enables you to perform Auto motions to patient-specific and non patient-
specific target positions.

To select Auto mode, proceed as follows:
1. Touch the Auto option on the hand-pendant mode selection bar.

Auto option becomes highlighted by a blue line and the default Auto mode
screen appears.

Auto Mode Target Positions

A target position may be one of the following:

o’position is only available as a target
e preparation for the setup beam

escribed and userdefined target positions are available in the menu accessible
e Menu icon located at the top left of the screen.
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=)§mn O ¢

MANUAL

TREATMENT

ure 9-7. Menu Icon
(typical)

élected prescribed or user-defined target position is highlighted in blue.
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PRESCRIBED

Treatment

USER DEFINED

Gantry 90

PPS O

ADVANCED...

SETTINGS...

igure 9-8. Menu
(typical)

Selecti

AUto mode, the only movement possible for every device is the one required for
it to reach the selected target position.

At the bottom left of every device screen, the GUI displays the icons of all the devices
that need to be moved in order to reach the selected target position. The icons of
those devices that have not been moved to the target position yet are displayed in
gray. Those that have already been moved to the target position are displayed with a
green check mark overlaid.
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PPS Screen

@ TR21 O &

MANUAL

Devices that need
to be moved in

order to reach the
treatment position.
In this example,

Figare 9-9. Treatment Position - Auto Mode (PPS screen)
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Gantry, Snout, and Drawer Screen

retract
snout

shout in
position

insert
drawer

order to select the patient positioning device that you want to move, proceed as
follows:

1. Touch the icon corresponding to the device that you want to move on the device
selection bar at the bottom of the screen.

The screen corresponding to that particular patient positioning device appears.
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In order to move the selected patient positioning device to the selected target
position, proceed as follows:

1.  Touch and hold the Move button.

2. While holding the Move button, press and hold the MEB buttons on the wireless
hand-pendant until the device reaches the target position.

Creating User-Defined Positions

Userdefined positions enable you to define new positio it your user needs.

Using the menu, it is possible to create new user-defined positions, arrange the list
of existing userdefined positions and delete, copy orodifysexisting userdefined
positions.

In order to create a new user-defined posi proceed as follo

1. Touch the Menu icon at the top }€ ay the menu.

2.  Touch the New icon in order to a X POSITION SCREEN.
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< (%) TR21 © o

MANUAL

PRESCRIBED

Treatment

Create new

USER DEFINED il erdefined
position

Gantry 90

PPS O

ADVANCED...

SETTINGS...

eating a User-Defined Position
(typical)

Using the Wireless Hand-Pendant |
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|IEC Table Top

Gantry

Rotation [*] 284.2 x

Snout
Insert [em] 30.66

Drawer

12. New Position Screen
(typical)

4N To gelect the devices that you require to be included in a new user-defined
pdsition (i.e., the devices that shall have an assigned target when the user
defined position is selected), proceed as follows:

a. Touch the section corresponding to the device(s) that you wish to include in
the new position.

The background color toggles between blue and white. Device section(s)
with a blue background are included in the new userdefined position.
Device section(s) with a white background are not included in the new user
defined position.

IBA | 9-20 | Clinical User's Guide
Volume 1 -Treatment Session



|Part Il - Using Treatment Room Equipment Using the Wireless Hand-Pendant |

b. Enter the required position for each selected device.

Note: When a userdefined target position is selected, you are only able to
select for movement those devices that are included in the target position (i.e.,
the devices that have an assigned target for the selected userdefined position).

5. Touch the « (Tick) icon at the right of the app bar to save the newly created
position.

You may also save the new position by touching the arrow at the left of the app
bar or the return arrow at the bottom right of the scree

6. You are prompted to enter a name for the newl
appropriate name and the new position is saved

ed position. Enter an

of existing user-defined positions a
position.
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¢« @ TR21 O ¢

MANUAL

PRESCRIBED

Treatment

Arrange

USER DEFINED d|n erdefined
posifions

Gantry 90

PPS O

ADVANCED...

SETTINGS...

anging User-Defined Positions
(typical)

er to delete an existing userdefined position, proceed as follows:
o display the menu, touch the Menu icon at the top left of the screen.

Tobe able to delete a particular position, touch the arrow located to the right of
e user-defined position that you want to delete.

3. To delete the userdefined position, touch the Delete icon.

A pop-up message prompts you to confirm your action.

In order to copy an existing userdefined position, proceed as follows:
1. To display the menu, touch the Menu icon at the top left of the screen.

2. To be able to copy a particular position, touch the arrow located to the right of
the user-defined position that you want to copy.
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1.

Clinical User's Guide
Volume 1 - Treatment Session

To copy the userdefined position, touch the Copy icon.

You are now able to create a new user-defined position using the NEw POSITION
SCREEN. All the fields in this screen are automatically filled out with the values
corresponding to the copied user-defined position. You may modify these values
as you consider appropriate.

Touch the v (Tick) icon at the right of the app bar to save the new userposition.

You may also save the changes by touching the arrow at the left of the app bar
or the return arrow at the bottom right of the screen. In these cases, you are
prompted to confirm whether or not you want to séve the changes before
leaving the NEW POSITION SCREEN.

You are now able to modify the d position using the USER-DEFINED
POSITION EDITING SCREEN.

elect Manual mode, proceed as follows:
Touch the Manual option on the hand-pendant mode selection bar.

Manual option becomes highlighted by a blue line and the default Manual mode
screen appears.
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Using Manual Mode to Move the Gantry, the Accessory
Drawer and the Snout

IBA | 9-24 |

1.

Touch the Gantry, Accessory Drawer and Snout icon on the device selection
bar at the bottom of the screen.

Once the gantry, snout and accessory holder subsystem is selected, the interface
displays four Move buttons in the central dial:

The top and bottom buttons enable you to insert and rettact the snout (Insert
Snout button and Retract Snout button).

drawer in or out of the
Path button and Move

The left and right buttons enable you to put the atcesso

on the right of the screen.

Note: The GUI is designed to provide Guick ascess to often used actions. Other

actions are accessible us

he_Nav icon (tog left of the screen).
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= e TR20 o ¢

MANUAL AUTO

0.0°

ROT

Ut and Accessory Holder - Manual Mode
(typical)

ouch the field on the top right of the screen and enter a target gantry angle.
2. Touch and hold the central Move button.

3. While holding the central Move button, press and hold the MEB buttons on the
wireless hand-pendant until the device reaches the target position.

To move the gantry clockwise or counterclockwise, proceed as follows:

1. Touch and hold the ROT tab on the ROT slider and slide it clockwise or
counterclockwise, as necessary.
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2. Hold the ROT tab until the device reaches the required position.

3. While holding the ROT tab, press and hold the MEB buttons on the wireless
hand-pendant until the device reaches required position.

Moving the Accessory Drawer

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

ile holding the Move Accessory Drawer Out of the Beam Path button,
ess/and hold the MEB buttons on the wireless hand-pendant until the device
reaghes the required position.

oving the Snout holder

To insert the snout, proceed as follows:

1.  Touch and hold the Insert Snout button.
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o/

Figure 9-17. Insert Snout Icon

2. While holding the Insert Snout button, press and hold the MEB buttons on the
wireless hand-pendant until the device reaches the poSition that you consider
appropriate or motion is stopped by the software mof its.

To retract the snout, proceed as follows:

1.  Touch and hold the Retract Snout button.

€ top and bottom buttons enable you to move the PPS along the Y axis (Y+
button and Y- button).

m  The left and right buttons enable you to move the PPS along the X axis (X+
button and X- button).

= The Z slider controls PPS movement along the Z axis (positive movement if the
slider is slid clockwise, negative movement if the slider is slid counterclockwise).

Clinical User's Guide IBA | 9-27|
Volume 1 - Treatment Session



|Part Il - Using Treatment Room Equipment Using the Wireless Hand-Pendant |

= The ROT slider controls PPS top rotation.

Note: By default, the GUI application displays the X, Y, Z and top rotation controls.
You may access the pitch and roll view using the widget located above the central
dial, on the left of the screen.

= 4y TR20 o @

MANUAL AUTO

PPS X, Y, Z and
top rotation
controls widget

Figure 9-19. PPS - Manual Mode
(typical)

Moying the PPS along the X Axis

To move the PPS along the X axis, proceed as follows:

1. To move the PPS in the + direction along the X axis, touch and hold the X+
button.

Alternatively, to move the PPS in the - direction along the X axis, touch and hold
the X- button.

2. While holding the X+ or X- button, press and hold the MEB buttons on the
wireless hand-pendant until the device reaches the required position.
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Moving the PPS along theY Axis

To move the PPS along the Y axis, proceed as follows:

1. To move the PPS in the + direction along the Y axis, touch and hold the Y+
button.

Alternatively, to move the PPS in the - direction along the Y axis, touch and hold
the Y- button.

2. While holding the Y+ or Y- button, press and hold t
wireless hand-pendant until the device reaches the re

MEB buttons on the
ed position.

Moving the PPS along the Z Axig

2. While holding the Z tab, press and EB buttons on the wireless hand-
pendant until the devjee reaches the re

the PPS, proceed as follows:

1.~ Toaccess the PPS pitch and roll commands, touch the widget located above the
entral dial, on the left of the screen.
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= @WTR60 O <
MANUAL
PPS pitch/roll
$ @ = controls
widget

-20. PPS Pitch/Roll Widget
(typical)

gativie direction.

pitch axis

Figure 9-21. PPS - Pitch Icon (above) and PPS + Pitch Icon (below)

The arrows indicate the rotation around the pitch axis.
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3. While holding the PPS + Pitch or PPS - Pitch button, press and hold the MEB
buttons on the wireless hand-pendant until the device reaches the required
position.

Rolling the PPS

To roll the PPS, proceed as follows:

1. Toaccess the PPS pitch and roll commands, touch the widget located above the
central dial, on the left of the screen.

2. Touch and hold the PPS + Roll button to roll the PP e positive direction.

Alternatively, touch and hold the PPS - Roll byt
direction.

the PPS in the negative

roll axis

Roll or PPS - Roll button, press and hold the MEB
and-pendant until the device reaches the required

Touch the Digital Imaging Devices icon on the device selection bar at the
bottom of the screen.

Once the digital imaging devices subsystem is selected, the interface displays
four Move buttons in the central dial:

e The top button enables you to insert the devices needed for performing
stereoscopic image acquisition.

e The left button enables you to insert the devices needed for performing
orthogonal image acquisition.
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e The right button enables you to insert the devices needed for performing
portal image acquisition.

e The bottom button enables you to retract all digital imaging devices.

= @ TR21 © @

MANUAL AUTO

Igure 9-23. Digital Imaging Devices Screen
(typical)

uch/and hold the button corresponding to the image acquisition mode that you
wapft to perform.

hile holding the button, press and hold the MEB buttons on the wireless hand-
pendant until the device reaches the target position.

Preparing Equipment for a CBCT Acquisition

When a Cone-Beam Computed Tomography (CBCT) preparation is requested using
adaPTinsight, the CBCT Preparation button appears above the central dial of the
DIGITAL IMAGING DEVICES SCREEN.
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Clinical User's Guide
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MANUAL
CBCT
@1 Preparation
J button

sefeens of the CBCT Preparation workflow.

Note: The CBCT Preparation workflow has a predetermined order and the
screens progress automatically after each step is complete. However, you may
choose to modify the order of the steps of the CBCT preparation workflow by
selecting the device that you want to prepare next, using the Device Selection
bar at the bottom of the screen. In this case, the screens in the workflow do not
progress automatically.

After touching the CBCT Preparation button, the SNOUT AND ACCESSORY
DRAWER - CBCT PREPARATION SCREEN appears.
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CBCT

PREPARE EQUIPMENTS

(typical)

buttons on the SNOUT AND ACCESSORY DRAWER - CBCT
REEN to retract the snout and put the accessory drawer in the

etract the snout, proceed as follows:

louch and hold the Retract Snout button.

VA,

¥

Figure 9-26. Retract Snout Icon

b. While holding the Retract Snout button, press and hold the MEB buttons
on the wireless hand-pendant until the device reaches the target position.
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A green check mark overlays the Move button once the device has reached
the target position.

To move the accessory drawer into the beam path, proceed as follows:

a. Touch and hold the Move Accessory Drawer Into the Beam Path button.

green check mark, the workflow
n. The PPS - CBCT PREPARATION

Clinical User's Guide IBA | 9-35|
Volume 1 -Treatment Session



|Part Il - Using Treatment Room Equipment Using the Wireless Hand-Pendant |

CBCT

PREPARE EQUIPMENTS

oveputton on the PPS - CBCT PREPARATION SCREEN to put the PPS in
a safe position for CBCT acquisition.

ile holding the Move button, press and hold the MEB buttons on the
ireless hand-pendant until the device reaches the target position.

green check mark overlays the Move button once the device has reached the
target position and the workflow progresses automatically onto the next screen.
The DIGITAL IMAGING DEVICES - CBCT PREPARATION SCREEN appears.

The device icon in the Device Selection bar at the bottom of the screen is also
overlaid by a green check mark once all required movements are complete.
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CBCT

PREPARE EQUIPMENTS

5ging Devices - CBCT Preparation Screen
(typical)

Touch and hold the Move button.

While holding the Move button, press and hold the MEB buttons on the
wireless hand-pendant until the device reaches the target position.

A green check mark overlays the Move button once the device has reached the
target position and the workflow progresses automatically onto the next screen.
The CBCT DRY RUN SCREEN appears.

The device icon in the Device Selection bar at the bottom of the screen is also
overlaid by a green check mark once all required movements are complete.

Note: You may at this point continue the CBCT acquisition procedure using
adaPTinsight, without completing the dry run.
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¢« @ TR22 © 4

CBCT

DRY RUN

' ' Move Gantry to
est
Position button

Move Gantry to
Postend
Position button

Use the Move Gantry to Postend Position button to move the gantry to
the position reached at the end of a CBCT acquisition.

b. Use the Move Gantry to Prestart Position button to move the gantry to
the position required to start a CBCT acquisition.

The gantry is now in position to proceed to CBCT acquisition using adaPTinsight.

Note: For further details on CBCT acquisition, refer to the adaPTinsight user
documentation listed in the Delivery Note.
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Using Advanced Options From the Menu

Figure 9-31 shows the functions present in the ‘Advanced’ section of the menu.
These functions include:

Select all devices: this function enables you yo select all positioning devices so
that they are all reset in a single push of the SRCU Restart button. This action is
necessary after an emergency stop has occurred.

Note: For further details on how to recover the system after an emergency

s document.

These functions are used less often thanthose“directly available via the manual and

auto modes screens.

Clinical User's Guide
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& 4 TR5T

MANUAL

Gantry 270

ADVANCED
User position
sition from user sender panel

Reset motion interlocks
Select all devices

Reset motion controller
Reset all positioning checks

Reset factory positions
Reset any modification of factory positions

Automatic docking
Dock the table to the robotic arm

SETTINGS...

Figure 9-31. Menu - Advanced Options
(typical)
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Recovering Devices after an Error

When an error occurs, the icon in the Device Selection bar which corresponds to the
device in error becomes red.

Long press the red icon to select ‘recover mode’ and be able to move the device back
to a normal working position using the available commmands.

Colorblind Users: Negative Colors

In order to ease the user experience of the GUI for gblorblindysers, the interface can
be displayed in negative colors.

n 2 g5

Figure 9-32. Wireless Hand-Pendant GUI - Inverted Colors
(typical)
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Chapter 10

Wireless Hand-Pendant Daily Checks
and Troubleshooting

This chapter describes the following ta
m  Checking the Good State of the Hana daqt’s Casing

m  Checking the Motién Enable Buttons

= Checking Sound and Vib@eedbac
The checks listed above need tooe perfor

ed’daily in order to ensure correct hand-

o gperate safely. Please inspect the casing every day to check that:

m  There are no visible cracks.

m  Both Motion Enable Buttons work properly (e.g., they do not jam).

If the check is successful, you may proceed to use the wireless hand-pendant.

If the check is not successful, the hand-pendant must be serviced.
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Checking the Motion Enable Buttons

The Motion Enable Button is a safety component of the wireless hand-pendant that
regularly performs self-tests automatically.

If the wireless hand-pendant is not used for a period of time longer than 24 hours, in
order to unlock it, you need to perform a Motion Enable Buttons check. In order to
perform a Motion Enable Buttons check, proceed as follows:

1. Follow the instructions detailed in the wireless hand-pendant screen:

a. Push and hold both side buttons.
b. Release one of the side buttons.

c. Press and hold both side buttons.

d. Release the side button that was/not regleased in Step

en opserved.
6u aye then prompted to acknowledge that:
the sound check is correct by touching the OK button on the screen.

e the vibration check is correct by touching the OK button on the screen.

If the check is successful, you may proceed to use the wireless hand-pendant.

If the check is not successful, the hand-pendant must be serviced.
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Monitoring Wireless Hand-Pendant
Connections

The wireless hand-pendant is connected via Wi-Fi to the rest of the PTS. The status
of this connection can be monitored via the Wi-Fi icon in the welcome screen:

1. Long press the Wi-Fi icon.

2. The Wi-Fi, Notification Server and PMS Controller statuses appear.

Solving Battery and Autonomy,

If the wireless hand-pendant faces autong
wireless hand-pendant.

A to service the

Important | The battery of the wireless hand\p

authorized personnel only.

st be replaced by IBA
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Intentionally left'k
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Chapter 11

Using the Remote Positioning
Controls

Note: Figures of the remote positioning co panel across this manual show a
typical configuration (Gantry Treatment™Room w/ith snout and accessory drawer as
well as with stereoscopic, portal and orthogonal imagery system). Some details may
differ from the remote positioning controls displayed in other room configurations.
However, the principles explained app emgote positioning controls panel

configurations.

n alsd beused from the Treatment Control Room
g controls, which are displayed on adaPTdeliver

Most motion_control functions
(TCR) using the remote positioni

Contpolling Speed

opping Movements

=Y Operating Modes: Auto and Manual

m  Using the Remote Positioning Controls in Auto Mode

m  Using the Remote Positioning Controls in Manual Mode

m  Using Advanced Settings
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Safety Measures Specific to the Use of the
Remote Positioning Controls

Make sure you read and understand the following warning messages before using
the remote positioning controls.

Use of the remote positioning controls from the Treatment Control Room (TCR)
means that the Radiation Therapy Technologist (RTT) is not in the near vicinity of the
patient and therefore may have less visibility on the exact pdsition of the patient and

A reatment positioning and delivery.
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Performing a Motion Dry Run

- When it is planned to perform motion from the Treatment Control
Room (TCR), perform a motion dry run from the Treatment Room to
e evaluate the risk of collision before performing motion from the TCR.

In case the motion dry run reveals that the risks of collision remain
high, motion must be performed from the Treatment{ Room.

The motion dry run is to reproduce the motiong to b€ performed in the treatment

follows:
= Test all motions.

mergency stop button

To execute the motions selected using the remote positioning controls, you must
use the MEB and Move buttons on the remote positioning hardware console.
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Emergency
stop button

Motion
Enable
Button
(MEB)

Figure 11-1. Remote PositioningHardware Console

Important | Throughout this man aI,ver you are instructed to press the
Motion Enable Button N\MEB)6r ‘

-."'—I'—““A Q¢ ° v

Movement
speed

Figure 11-2. Movement Speed Icons
Remote Positioning Controls Bar (typical)

1. To chose the high speed option, click the dot next to the 'hare’ icon.
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Alternatively, to choose the low speed option, click the dot next to the "tortoise’
icon.

Alternatively, to choose the medium speed option, click the dot between the
high and low speed options.

The dot corresponding to the currently selected speed is highlighted in blue.

Table 11-1. Movement Speeds

Icon Speed

High speed (‘hare’ ig

Medium, speed

Clinical User's Guide
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Stopping Movements

The following methods are available to stop movements of the Proton Therapy
System (PTS) equipment when using the remote positioning controls:

= Release the MOVE button on the remote positioning hardware console.

m Release the Motion Enable Button on the remote positioning hardware
console.

m  Press an emergency stop button.

ay fall off. Each

ing Device (PPD) movement,

- Emergency stop buttons shut off energy to most components in the
Proton Therapy System (PTS). However, the electrical power to some
components will not be interrupted, so be aware that electrical hazards

A and faults (faulty parts made live or induced fire) may still be present.
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If an emergency stop button local to your treatment room is pressed during Patient
Positioning Device (PPD) movement, the motion stops immediately.

After using an emergency stop button local to your treatment room to stop the PPDs,
the emergency stop button and the Therapy Safety System (TSS) must be reset.

After the emergency stop button and TSS are reset, the following may also be

required:

= Recovery enabling beam production

m  Recovery of gantry movement (for GTR only)

= Recovery of PBS Dedicated snout and PPS movep
=  Recovery enabling beam in TR

m  Recovery enabling X-ray high-voltage

= Verification of proper operation

m  Successful daily calibrations (e,

Place the mouse pointer
regarding w. [

MEB released

Figure 11-3. Tool Tip
(example)

pS also exist for error messages.

regarding the occurring error.

Clinical User's Guide

Volume 1 - Treatment Session
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@ A 15 [cm]
e

[The snout extension (15.0) is invalid. Please enter a value between 20 and 50 cm.]

Figure 11-4. Error Tool Tip
(example)

Operating Modes: Auto and Ma

The remote positioning controls can be used, by defadltNn a single operating mode
in adaPTdeliver clinical sessions:

m  Auto mode: using Auto mode, you

the remote positioning controls of
explicit request to IBA:

Using the Remote Positioning Controls in
Auto Mode

Auto mode enables you to perform Auto motions to patient-specific and non patient-
specific target positions.
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Manual Auto

) We—o o OQHO v

- =, A\
Target Positions 0 g_l‘l‘l =

Target positions
@ » /@wands

® L] @ L]
In Out @ Retract @

ﬁ Imaging system \/
w1 D AC @f Imaging Sy

u User Presets

@ New Preset
@® Load
- —« User presets menu
® Undefined
® LUngfined
/> il

~
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Figure 11-56. Remote Positioning Controls Panel - Auto Mode
(typical)

yet Positions

arget position may be one of the following:

Jser preset: a user preset is a target position defined by the user. The label of
a user preset is the name of the preset as defined by the user.

Setup position: setup positions are defined in the Treatment Plan and
associated to setup beams. As such, a setup position is only available as a target
position when a setup beam is selected and the preparation for the setup beam
has started.

Treatment position: treatment positions are associated to treatment beams.
As such, a treatment position is only available as a target position when a
treatment beam is selected and the preparation for the treatment beam has
started.
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m  Corrected position: a corrected position becomes available once a given
treatment or setup position has been corrected using the Patient Position
Verification System (PPVS), adaPTinsight. As such, a corrected position is only
available as a labeled target position when a treatment or setup beam is selected
and after the alignment process is complete.

Depending on the stage of the workflow, you may choose among the available target
positions.

Selecting aTarget Position

To make a selection among the available target positi lick the dot next to the
required target position in the ‘Target Position remote positioning
controls panel. The dot becomes blue.

Target positions
—|commands

® @ @
Out, @ Retract

/

. Target Positions Commands
(typical)
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Clinical User's Guide

! User Presets

@ New Preset

@ |oad

Click the dot next to the user preset that youw'want to set as the target position. The

dot next to the preset becomes blug’

ed oi the Aeft side of the ‘Target Positions’
MENK_ selection.

The 'User Preset’ position that appea
commands now echoes the USER PRESE
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