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TEMA SINERGIE

Introduzione

2 Dal 1985 TEMA SINERGIE si occupa di
progettazione, produzione, vendita ed
assistenza di sistemi schermati e
strumentazione di misura per il corretto
utilizzo in sicurezza delle sostanze
radioattive, principalmente per applicazioni
PET / Medicina Nucleare
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40% dei NOStri
dipendenti hanno un
PhD - si tratta di
biotecnologi, ingegneri,

bioingegneri, fisici , ...




TEMA SINERGIE: profilo

Pre-SaIe and After-Sale Service

Iﬁlg» ~ TS

O Assistenza e gestione delle emergenze on-site a livello globale

2 Tempo di intervento minimo

2 Supporto tecnico on-line disponibile 24/7
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aziende leader mondiali in Radioterapia
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CRITICITA’ NELLA PIANIFICAZIONE DEL TRATTAMENTO:
COMPLESSITA’

4. Fin dall’introduzione dei primi acceleratori lineari (LINAC) negli anni ‘50, lo scopo della
pianificazione del trattamento radioterapico e stato quello di conformare al meglio la dose alla

forma ed alle dimensioni del tumore

— e m— w— - il b . . o\
- ~— - -
: % Prostate & I B brostate U /4 ..Mma come possiamo assicurare che cio
' = b / N
/ g N — avvenga

. W

1/ _
:;’ (‘_ /4. tenendo conto del fatto che

l’intensita del fascio e uniforme?

4. risparmiando al meglio gli organi a
rischio (OAR) con una rapida caduta
di dose? Infatti, =30% dei tumori ha

forma concava!

Radiation Field

/4. mantenendo la possibilita di

effettuare dose escalation?
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IMRT (Intensity Modulated RadioTherapy): benefici ma anche

lessita crescente

4. L’IMRT introduce indiscussi vantaggi...
4. riducendo la dose agli organi a rischio
4 incrementando la conformita al tumore della dose prescritta
4. favorendo la riuscita clinica del trattamento

4. ..ma comporta un livello di complessita della pianificazione non piu gestibile dal singolo operatore

in modo autonomo senza strumenti dedicati (TPS, Treatment Planning System)

3D CRT IMRT

rF
N
{ i

Target Volume
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IMRT: dalla pianificazione diretta alla pianificazione inversa

Forward planning Inverse planning
(dalla definizione dei campi di trattamento (dalla distribuzione di dose alla
al calcolo della dose) definizione dei campi di trattamento)
D A
» Geometria, prescrizione della dose « Erogazione della dose con
e parametri di modulazione intensita non uniforme dei fasci
J
) « Ottimizzazione mediante
« Calcolo della dose algoritmi computerizzati
» Generazione delle sequenze di
< segmenti con i relativi beamlet )
D D
« Erogazione della dose con intensita . L
unifgorme dei fasci « Goal clinici (funzioni obiettivo)
J >

L4
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IMRT: dalla Radioterapia 1.0...

4 Il processo di Inverse Planning si rivela spesso complesso ed inefficiente
4. numero molto elevato di operazioni e passaggi, la maggior parte ripetitivi

4 gli algoritmi di ottimizzazione non sono totalmente automatici ma necessitano di un’interazione

>

continua e laboriosa con utenti esperti
4 i risultati sono spesso sub-ottimali a causa del limitato tempo a disposizione, routine e complessita

4. 1 piani risultanti possono anche essere molto diversi fra loro, in termini di distribuzione di dose ed

efficienza dell’erogazione, al variare dell’operatore

Review ed

Preplanning

(contouring) approvazione
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...alla Radioterapia 2.0 con Pinnacle Auto-Planning:

I’ottimizzatore dell’ottimizzatore

4. Pinnacle Auto-Planning ottiene questi risultati...

4 ...”comportandosi” come un utente

esperto senza limite di tempo...

LAY
Goal iniziale —M\‘\

\
“ Ottimizzazione
13
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uniforme al 1
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Aggiunta di obiettivi Target

.

Aggiunta di obiettivi OAR

QUOISINSY

Volume (cm?3)

< Aggiunta di obiettivi hot/cold spot
s *~&—Goal iniziale

Fine tuning di ciascun obiettivo

1

. . . ~ 1
Ottimizzazione del 1
1

risparmio degli OAR

In output, piani clinici ed erogabili

| protocolli tradizionali (RTOG, QUANTEC, ecc.) diventano obsoleti?
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Pinnacle Auto-Planning: un approccio innovativo

Optimization Library-based Optimization pareto-based Optimization algorithm-based

* Interazione minima » Possibilita di analisi, * Pronto per lI'uso ai massimi
dell’operatore in fase di correzione e scelta del livelli di qualita, efficienza
planning “miglior” piano di e consistenza

« Possibilita di conformarsi trattamento me_diante . Inte’razione mi_nima _
alle singole specificita !nterfac_ua grafica dell operatore in fase di

interattiva planning

cliniche ma con

ridefinizione della libreria  Piena adattabilita a casi

clinici specifici

If you always |

de what you e
always did, you  OF RETING
will always get Mg
what you PoNE
always got.
- Albert Einstein ¥ o¢ cHowss
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Pinnacle Auto-Planning: confronto con la pratica clinica

42 Caso 1: distribuzione di dose

Dose Comparison

Trial or Record: Piano clinico Sagittal | Tralerfecors. PINNAcle Auto-Planning

Trial: Clinical Plan
| Fbaolute

37,5 Gy

VA
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Pinnacle Auto-Planning: confronto con la pratica clinica

4. Caso 1: DVH (Dose Volume Histogram)

Pinnacle AP
Dose Yolume Histogram | L & & o — — . . .
1.0 Piano clinico
0.4
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Pinnacle Auto-Planning: confronto con la pratica clinica

42 Caso 2: distribuzione di dose

Dose Comparison

Trial of Recordk: Piano clinico Sagittal = TrialorRecerd. Pinnacle Auto-Planning

Trial: Clinical Plan
Fiban ]

VA
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Pinnacle Auto-Planning: confronto con la pratica clinica

4. Caso 2: DVH (Dose Volume Histogram)

Pinnacle AP
Dose Yolume Histogram | o e e ; A
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Pinnacle Auto-Planning: la macchina radiante come «stampante»

4 Ai fini della garanzia di alta qualita del trattamento radiante € necessario che [’acceleratore lineare
(Linac o macchina «speciale» quale CyberKnife, TomoTherapy, Protonterapia) funzioni correttamente e
garantisca certe prestazioni/caratteristiche, ma cido non é condizione sufficiente: se il progetto/planning
non € di buona qualita, anche disponendo di un acceleratore in condizioni ottimali e con le migliori e piu

costose caratteristiche del mondo, si otterra comunque un risultato/trattamento non di buona qualita

Orbita destra: Diose Comparison

. Trial or Record: Macchina SpeCiaIe Transverse e Trialor Becors:  PiNNacle AUtO'Planning
18 Gy in 3 Fr
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Pinnacle Auto-Planning: pubblicazioni recenti

4 Riduzione del tempo complessivo di pianificazione

uUMcC % St Radboud

Automated Iterative Inverse
Planning of IMRT

1. Z Chen'. ] Xhaferflan® K Badvsek?. E. Wong!
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AUTOIMRT PLANNING IN PINNACLE: A STUDY IN HEAD-AND-NECK
CANCER
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Pinnacle Auto-Planning: pubblicazioni recenti

4 Qualita dei risultati, pari o superiore a quelli ottenuti dalla pratica clinica

“Automatic plans were able to meet all clinical
goals achieved by physicists planning”

Automatic IMRT Treatment Planning

using Templates with Automated
Optimization Tuning Methods - Schuster et
al

» Joint publication between VCU & Philips

CLINICAL PLAN AUTOMATIC PLAN

__Clinicalplan | Y
__ _Auto-plan

15 Novembre 2017 - Pisa, ESTAR sede di Pisa

“Physicians chose algorithmic auto-plans 75%
of the time”

Automatic Planning of Head and Neck
Treatment Plans - a Way to Optimize the

Plan Quality and Reduce Workload - Hazell
et al.

« Joint publication between Odense & Philips
» Retrospective planning study on 26 patients
with Oropharyngeal carcinoma

SIHERGIE



Pinnacle Auto-Planning: pubblicazioni recenti

4 Chasing Lung

S | )
W g hcmTine Dosimetric Comparison Between Pinnacle? Auto-Planning and Manual
® ' Planning for Lung SBRT Treatments
*®UT HeaLTH

*  Aaron Bishop, B.S., Ying Li, M.D., Ph.D., N. Papanikolaou, Ph.D., Neil Kirby, Ph.D., D Baacke, B.S.,
SCIENCE CENTER Alonso Gutierrez, Ph.D., M.B.A.

SAN-ANTOMO Department of Radiation Oncology, University of Texas Health Science Center San Antonio, San Antonio, TX

Introduction Figure 1: {ieft} Cumulati ized dose volume i {DVH] for 2 sample lung SBRT patient using both
e oy e o 5= b manual znd Auto-Pianning techniques. {right) 3D rendering of the patient and beam gaometry for 2 sampls panient.
treatment option for early stage and small metastatic lung tumors. Due to plan = Doe Vokma bertogram
with SBRT, inverse optimized IMRT pianning may be time i | |
consuming and the quaiity of plans is likely to vary with the skill snd experience of| | | TV
the planner. Auto-Planning, & new functionality developed by Pinnacie?, has been .| ZCMRING
matde commercially available with Version 310, Auto-Planning is = toof that
and facilitates inverse optimization of plans. Benefits of
Auto-Planning are based on planning effidency improvements and
standardization of plan quality. The 2im of this study is to dosimetrically compare
the treatment plan quality of Auto-Planning against previously approved clinical
plans.

TOTAL LUNG

Methods and Materials

* Twenty (n=20) lung SBRT patients previously treated using a non-

coplanar, & MV fix-field IMRT technique with a 120 HDMLC Novalis Tx| Figure 2: Axizl simulation CT slice of 2 sample lung SBRT patient {ieft] Dose distribution for manual

were replanned in Pinnacle® (v9.10) with Auto-Planning. treatment planning (right} Dose distribution for the Auto-Planning.

Patient plans were normalized to 5000 cGy in 5 fractions such that at|

least 98% of the PTV received 100% of the prescription dose, and the|

same beam geometries were used for Auto-Planning as the clinicai)
plan.

* Metrics used for comparison were the dose fall-off (R, = V‘,,NWJ at the|
70%, 50%, and 30% isodose lines, conformation number (CN), and|
homogeneity index (HE =Dy o/ Daga).

* Statistical differences were evaluated using a paired sample Wilcoxon
signed rank test with significance level of 0.05.

Results
For the dose fall-off of parameters, 2 mean percentage increase of 6.5%,
6.1% and 0.2% was found for the R, Ry, and Ry, respectively, using Auto-
Planning—however no statistically significant difference was noted.

The CN showed a mean percentage difference of 1.7% (p<.0.05) decrease| (Table 1; Tabie shows the mean PTV parameter for conformity, dose fall ofi, dose hetsrogensity, and total

for Auto-Planning. treatment plan Mus for all patients using Autc-Planning and manual planni
* The HI showed a mean percentage difference of 3.9% (p<0.05)

improvement for Auto-Planning Manual Plan Auto-Plan
+ Auto-Planning did show an increase of 4 6% (p<0 05}in total monitor units Mean Std Min Max Mean Std Min Max

buta 17.7%: (p<0.05) decrease in the total number of control points. H 141 0.08 129 158 132 0.07 115 141

Conclusion | CN 0.92 0.04 0.84 0.97 050 0.03 0.83 0.94
e WM m . ﬂm ymm‘ Mmmm r: R0 | 248 | 035 | 19 | 320 | 251 | 03 | 18 | 31
A e S s e e st RSO | 464 | 076 | 361 | 592 | 467 | 083 | 358 | 614
Sincz it provided comparatie plans, It can be used 25 2 starting point to RO | 168 | 635 | 1033 | 22 | 1766 | 605 | 1137 | 3019 -
standardize plan quality and can be further improved manual optimization. |
With further esperience, the Auto-Planning templet can be refined to MU 2613 £ 2021 3084 1731 447 1801 3605
produce better treatment plans.
Ml EEETEE EErT DEEETEE s e SINERGIE
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4 Applicazione trasversale: Lung, Brain, Abdomen, Head and Neck, Prostate

. Auto-Planning: A Dosimetric comparison of Phillips Pinnacle Auto-planning tool for Lung, Brain,

Pinnacle Auto-Planning: pubblicazioni recenti

Abdomen, Head and Neck and Prostate freatment sites.

Hasti Hesami, Amalia Flores, Sanya Makahani, Ancy Mathew, Elizabeth Medrano, Hima Siddiqui, (

Jordan Sutton CMD, Peter Balter PhD.
University of Texas MD Anderson School of Health Professions- Houston, TX

Introduction

Treatment planning in radiation
oncology is one of the most
critical components in the field
of radiation treatment. Medical
Daosimetrists work with different
treatment planning tools such
as 2D, 3D, IMRT, and VMAT to
acquire desired dose results to
the target area. The most
current tool is Auto-planning. It
is designed to create a
clinically acceptable plan by
providing the plan optimization
parameters and in real time,
create and adjust the
objectives to the Treatment
Planning System. The purpose
of this study is to investigate
whether the Auto-planning tool
can create a comparable plan
o an already approved clinical
VMAT plan.

Methods

Thirty patients, six from each of
the following five treatment
sites: Prostate, Head and
Neck, Abdomen, Brain and
Lung were optimized once and
with the same parameters as
the approved plan. The same
target volumes that were
defined by the physician on the
already approved plan were
used. Target goals and Organs
at Risk constraints were
inputted into the Auto-planning
tool based off physician
treatment “planning orders” as
utilized by MD Anderson
Cancer Center radiation
oncologists.

MD Anderson
‘ by

£11) 'Y o
CUOICCI

Conclusions

Results G A At WD
% — ViR Ve G
The following tables and figures i vRewe TG
compare the differences for Organs VemIAl% Vel 14%
at Risk (OARs), Percent Coverage, T T
and Monitor Units between VISNUSN  VIGSETN T
approved plans and Auto-Plan .
Femeral Vo=, Vit o
Vasei VA= o™
!‘ e Blssser VIO I Wiows 1% 1%
N 0 g | v wm s e

Auto-planning tool produces a
clinically treatable plan in most
cases, whether the plan is complex
or not, by minimally providing a
good plan up-front. The treatment
planner could create an even more
optimal plan, if needed. The auto-
plans that were created were not
the finishing peint. They could have

| Tatle 1 Average OAR and Targst coverage for Prosiate
freatmant

0] L

]

Fig 1 Doze Volume Histogram for sbcomen case showing
better kidney sparing by Ause-Plan 25 appased to the Approved
pian

Fig. 5 Mo noficeable difference s seen between
isodose Ines of two trials.

Crbeal Mgl AmioPlm SWDiffermer
Semerures
Trames  VE-IR  V0rIR h
V=0l  ViSeide 4%
Vi =tae Vei-oMe oW
[ i TR T T
Colam Mo iy Muc Ty 2T
LiCockles  Mac iy Mac sy 2.9
Weas: Men Lty 119%
WoCochles  Memdficly  Madtiely 118K
Mesr: Mo WGy 6%
_ P LiLem M ey Mucily  I0E%
Fig. 2 Compuarisan of coverage for spproved VMAT plan| 1op right 1 Lewt MGy MMy Gl
and k] with PTV 2195 % and Auto-Pian (botsom right and 16 1) e Narve. Mac Ty Mec TGy 2000
with 85% in asial and caranal views. :
L s o v P Ot N MO Mac Ty 29%
Paiary Mess: Gy Maam TGy 287%
Wik M i0cly M Biely 3%
. Mem Siclly Mo My 3i7h
Lrkye Mo iy MacOlloly  of38%
Mess $13Gy  Mem Sy U
5 v 0% s, k)
R T s BonPTVY Wl ity i

Fig. 3. Camparizon of mandtor uris between zpproved plans Tabie 2 Average OAR and Target coverage for brain
treatment site.

and futo-plans .
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been oplimized further o determine
whether Organs at Risk are truly as
W low as reasonably achievable. In
, general, clinically acceptable and
treatable plans could be created
regardless of a treatment planner's
skill.
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Pinnacle Auto-Planning: pubblicazioni recenti

4 Pinnacle Auto-Planning come benchmark

Krayenbuehl ef d. Radiation Oncaology (2015) 10:226
DOI 10.1186/513014-015-05332

RADIATION
ONCOLOGY

RESEARCH Open Access

Evaluation of an automated knowledge @i
based treatment planning system for head

and neck

Jerome Krayenbuehl ", lan Norton?, Gabriela Studer' and

Matthias Gt

xkenberger

Abstract
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Introduction

Intensity modulated radiotherapy (IMRT) and volumet-
ric modulated radiotherapy (VMAT) have been used for
more than a decade and are now standard techniques
for external beam radiotherapy treatment (RT). How-
ever, the inverse and computer-based planning approach

individual anatomy and tumor location, size and shape
[1]. Additional help structures are frequently defined to
further individualize and optimize the treatment plan on
a patient individual basis resulting in an iterative process
of IMRT and VMAT plan generation. Furthermore, the
TPS operator needs to have profound knowledge and

involves multiple manual steps, which might
the plan quality and consistency: planning objectives and
constraints need to be manually adapted to the patient

¢ about the limitati of the treatment plan-

ning system and techniques, translating this into a pre-
diction of the dose distribution, which can be achieved
in each individual case. This method of manual
is time ¢ especially for complex

R pe—

cases such as head and neck carcinoma where multiple

15 Novembre 2017 - Pisa, ESTAR sede di Pisa
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Pinnacle Auto-Planning: pubblicazioni recenti

4 Pinnacle Auto-Planning per tecniche di pianificazione complesse

Krayenbuehl er al. Radiation Oncalogy (2017) 12:161

DOI 10.1186/513014-017-08967 Radiation OnCOIOgy

Improved plan quality with automated @
radiotherapy planning for whole brain with
hippocampus sparing: a comparison to the

RTOG 0933 trial

). Krayenhuehl’, M. Di Martino, M. Guckenberger and N. Andratschke

Abstract

Background: Whole-brain radiation therapy (WBRT) with hippocampus sparing (HS) has been investigated by the
radiation oncolegy working group (RTOG) 0933 trial for patients with multiple brain metastases, They showed a
decrease of adverse neurocognitive effects with HS WBRT compared to WBRT alone. With the development of
automated treatment planning system (aTPS) in the last years, a standardization of the plan guality at a high level
was achieved, The goal of this study was to evaluate the feasibility of using an aTP5 for the treatment of HS WBRT
and see if the RTOG 0933 dose constraints could be achieved and improved.

Methods: Ten consecutive patients treated with HS WBRT were enrolled in this study, 10 % 3 Gy was prescribed
according to the RTOG 0933 protocol to 92% of the target volume (whole-brain excluding the hippocampus
expanded by 5 mm in 3-dimensions). In contrast to RTOG 0933, the maximum allowed point dose to narmal brain
was significantly lowered and restricted to 365 Gy. All patients were planned with volumetric modulated arc
therapy (VMAT) technigue using four arcs, Plans were optimized using Auto-Planning (AP) (Philips Radiation
Oncology Systems) with one single AP template and optimization

Results: All the constraints from the RTOG 0933 trial were achieved. A significant improverment for the maximal
dose to 2% of the brain with a reduction of 4 Gy was achieved (335 Gy vs. RTOG 375 Gy) and the minimum
hippocampus dose was reduced by 10% (8.1 Gy vs, RTOG 9 Gy). A steep dose gradient around the hippocampus
was achieved with a mean dose of 273 Gy at a distance between 05 cm and 1 cm from the hippocampus. The
effective working time to optimize a plan was kept below 6"

Conclusion: Automated treatment planning for HS WBRT was able to fulfil all the recommendations from the
RTOG 0933 study while significantly improving dose homogeneity and decreasing unnecessary hot spot in the
normal brain. With this approach, a standardization of plan quality was achieved and the effective time required for
plan optimization was minimized.

Keywords: Volumetric modulated arc therapy, Automated planning optimization, Whole brain irradiation,
Hippocampus sparing, RTOG 0933
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Pinnacle Auto-Planning: pubblicazioni recenti

4. Pinnacle Auto-Planning unico strumento in grado di garantire un trattamento ETICO a TUTTI i pazienti

Clinical and Translational Radiation Oncology xxx (2016) x0X-Xxx

Contents lists available at ScienceDirect

Clinical and Translational Radiation Oncology

journal homepage: www.elsevier.com/locate/ctro

Original Research Article

Automatic treatment planning improves the clinical quality of head and
neck cancer treatment plans

Christian Renn Hansen **, Anders Bertelsen *, Irene Hazell®, Ruta Zukauskaite ™, Niels Gyldenkerne®,
Jergen Johansen ™, Jesper G. Eriksen™, Carsten Brink "
* Laboratory of Radiation Physics, Odense University Hospital Odense, Denmark

Binstitute of Clinical Research, University of Southern Denmark, Odense, Denmark
¢ Department of Oncology, Odense University Hospital, Odense, Denmark

ARTICLE INEO ABSTRACT

Article history: Background: Treatment plans for head and neck [H&N) cancer are highly complex due to multiple dose

Available online xxxx prescription levels and numerous organs at risk (0ARs) close to the target. The plan quality is inter-
planner dependent since it is dependent on the skills and experience of the dosimetrist. This study

Keywords: presents a blinded prospective clinical comparison of automatic (AU) and manually (MA) generated

Automatic H&N VMAT plans made for dinical use.

Treatment planning
Head and neck
VMAT

Pinnacle

Methods: MA and AU plans were generated for 30 consecutive patients in Pinnacle® using the IMRT opti-
misation module and the new Autoplan module, respectively. The plan quality was blindedly compared
by three senior oncologists and the best plan was selected for treatment of the patient. Planning time was
measured as the active operator time used. The plan quality was analysed with DVH metrics and the dose
delivery accuracy validated on the ArcCheck phantom.

Results: For twenty-nine out of the thirty patients the AU plan was chosen for treatment. Target doses
were more homogenous with the AU plans and the OAR doses were significantly reduced, between 0.5
and 6.5 Gy. The average operator time spent on creating a manual plan was 64 min which was halved
by Autoplan. The AU plans were more modulated as illustrated by an increase in MUs, which might cause
the slightly lower pass rate of 97.7% in the ArcCheck measurements.

Conclusions: Target doses were similar between MA and AU plan, while AU plans spared all OAR consid-

erably better than the MA plans. g
© 2016 The Authors. Published by Elsevier Ireland Ltd on behalf of European Society for Radiotherapy and
Oncology. This is an open access article under the CC BY-NC-ND license {hitp://creativecommons.org/

licenses/by-nc-nd 4.0/).
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IGRT ed RMN: indiscussi protagonisti
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Perché RMN in Radioterapia?

In base alla sequenza che utilizziamo, possiamo ottenere:
sInformazioni morfologiche (T2W - T1W)

VA
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In base alla sequenza che utilizziamo, possiamo ottenere:
sInformazioni morfologiche (T2W - T1W)
sInformazioni funzionali (DWI - DCE)

Uptake locale

VA
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Perché RMN in radioterapia?

sAccuratezza nella definizione del target
*Valutazione interessamento della capsula e definizione CTV
*Boost al tumore

VA
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La RMN nella Radioterapia odierna

4 Eccellente qualita e risoluzione di contrasto a supporto del planning CT-based

Contrasto tessuti molli

Piano di
Delineazione del target trattamento
ed

erogazione

Registrazione RMN-CT

Informazione di
densita
(Hounsfield Units)

Simulazione CT Calcolo della dose
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Il potenziale delle applicazioni di RMN oggi

4 Ricerca, industria, diagnostica,...ma si puo andare oltre?

Driven by growing patient pocls In develeping econemies, aging population, and advancements in MRI technology,
global market for Magnetic Resonance Imaging (MRI) Eguipment is projected to reach US$6:3 billlon by 2018.
Aging population, Increasing incidence of chranic diseases, growing use of hybrid modalities with MR, rising
demand In emerging markets, and strong replacement demand In developed markets are major factors driving
growth in the market. Berefits such as superor imaging capablities and slignificantly lewer risks for patients, are
key benefite leading to rapid adoption of MRI worldwide, particularly In the developed reglons.

Major Players...

US$6.38

« China Resources Wandong Medical Equipmant
Ca.,; Ltd,

Esapfe SPA

« FONAR Corporation

GE Haaithcare

Hitachi Medical Corporation

PHILIPS

Philips Healthcare

Siemens Healthcare

Teshiba Medical Systems Corp.

' GLOBAL INDUSTRY ANALYSTS, INC.

A Waorldwide Business Strategy B Market Intelligence Ssece

) Global Industry Analysts; Inc., 6150 Hellyer Ave,, San Joss, CA 95138, USA; Phone; 408-528-9966, All Rights Reservad 5 I E M E NS Tu E H I EA.

L8
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PHILIPS HEALTHCARE: soluzioni in Radiation Oncology

Philips Healthcare

Sales & services geographies

Improved Improved Optimized Maximized North America International Emerging
Outcomes Workflow economic productivity Markets
(Accuracy) (Efficiency) value

1000+ 26% 2500+

13%

People employed of global sales Pinnacle®
worldwide in over 100 invested in R&D installations
world-wide

countries
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PHILIPS HEALTHCARE: sinergia fra imaging e trattamento

Soluzione dedicata per il
planning ed il follow-up
in RT

M Eccellente Qualita di
Immagine

Ricostruzione 4x pit : Best-in-Class Simulation & Architettura flessibile

veloce i Treatment Planning Solution e scalabile
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Un nuovo approccio: I’'informazione del trattamento

4. Automatizzazione intelligente del workflow ed integrazione delle fasi di lavoro

Adattamento del piano di trattamento

Simulazione Apply tumor characterization ~ 4 ore planning 5 EBRT frazioni/settimana
per ogni piano di trattamento & organ risk knowledge ~ 3 giorni trascorsi ~ 6 settimane

5D 6D

Informazione Integrazione
significativa Intelligente
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Pinnacle3: ottimizzazione del workflow

: : Ri-valutazione
Pre-planning : Valutazione ed :
: Planning . per adaptive e
(contornazione) approvazione :
re-planning

Ottimizzazione dei tempi di
ri-valutazione in corso di
trattamento e di re-planning

= -

Ottimizzazione dei
tempi di
contornazione

Ottimizzazione dei tempi
di pianificazione e
valutazione

ROE Type Pesutt
. [ | meowio) | (OO
O | T ) — | —
v PRI o Maowiiows) |for
o [P | meovios) |
v [FEem o] weovies) N |7
w [FPRALCORD  ¢| MexDviiend)  — | NSRIN

Auto-Planning

Dynamic Planning
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42 Architettura HW a server centralizzato
4. drastica riduzione dei tempi di calcolo

4, abbattimento dei tempi e dei costi di pianificazione

VA
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Esperienze in rete

4 Accesso distribuito, facilitato e rapido alle risorse di pianificazione

Virtual Client Connections (VCC)

Fae n Za Sun Ray thin clients (PC & Mac)

Virtual Client Connections (VCC)
(PC & Mac)?

‘Meldola

Forli

Virtual Client Connections (VCC)
(PC & Mac)?
[ i
i

\/Pmnacle3 Professmnal

ORACLE

Virtual Client Connections (VCC)\

(PC & Mac)?

VA
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CRITICITA’ NELLA PIANIFICAZIONE DEL TRATTAMENTO:
CONCLUSIONI

4 La complessita delle tecniche di trattamento radioterapiche attuali richiede
/i piani di trattamento il piu consistenti possibile
4. in tempi contenuti

/i con caratteristiche di qualita di primo livello

41 Per ottenere questi risultati € necessario

4 automatizzare il piu possibile le procedure ripetitive, laboriose e time-consuming della

pianificazione clinica
4. sfruttare ’esperienza acquisita

4 standardizzare le attivita di pianificazione e di valutazione

Pinnacle Auto-Planning e [’unico sistema di pianificazione automatica in grado di garantire

un trattamento ETICO a tutti i pazienti indistintamente
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SETUP PAZIENTE

IMAGING

A

TRATTAMENTO

FUSIONE
MR/PT-CT

PIANIFICAZIONE

SEGMENTAZIONE ART

ARCHIVIAZIONE
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Risk management e QA in Radioterapia

Immobilization

: Patient
-(—\Zf ; !n?aging Pes;tmmng 'rreatment
s | 5 J B

| ' Tumcr' Treatment
RADIOTHERAPY RISK PR . Localization  Planning

Technical Manual

Qualrty Assurance
and Verification

gestione del
rischio clinico

prevenzione
sicurezza
incidenti
sentenze

7 World Health
S Organization * -
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Risk management e QA in Radioterapia

Table 5:

Treatment processes and identification of the professional groups responsible for each process.

E-

Assessment of patient History taking, physical examination,
review of diagnostic material

L8]

Decision to freat Consideration of guideiines, patient
wishes

("]

Prescribing treatment protocol | Determination of site, total dose,
fractionation and additional measures
such as dental review or concurrent
chemotherapy

I

Positioning and immobilization | Setting up the patient in a
reproducible position for accurate
daily treatment

(2}

Simulation, imaging and Determining region of the body to be
velume determination treated using diagnostic plain X-ray
unit with the same geometry as a
treatment unit (simulator} or
dedicated CT scanner

(-1

Planning Determining X-ray beam arrangement
and shielding then calculating dose to
achieve prescription

-

Treatment information transfer | Transfer beam arrangement and
dose data from treatment plan to
treatment machine

-]

Patient setup Placing patient in treatment position
for each treatment

9 Treatment delivery Physical delivery of radiation dose

10 Treatment verification and Confirmation of treatment delivery

maonitoring using port films and dosimeters
Monitoring of the daily setup
Monitoring of tolerance by regular
patient review

Mote: Professions responsible for process stages vary between countries

15 Novembre 2017 - Pisa, ESTAR sede di Pisa

¥mmo_biiization
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Tumor
Localization Planning
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and Verification

VA

Tema

SIHERGIE



Risk management e QA in Radioterapia

Table 5:

Treatment processes and identification of the professional groups responsible for each process.

Assessment of patient

History taking, physical examination,
review of diagnostic material

L8]

Decision to freat

Consideration of guidelines, patient
wishes

(]

Prescribing treatment protocol

Determination of site, total dose,
fractionation and additional measures
such as dental review or concurrent
chemother@\;

I

Positioning and immobilization

Setting up the patient in a
reproducible position for accurate
daily treatment

(]

Simulation, imaging and
velume determination

Determining region of the body to be
treated using diagnestic plain X-ray
unit with the same geometry as a
treatment unit (simulator} or
dedicated CT scanner

(-2}

Planning

Determining X-ray beam arrangement
and shielding then calculating dose to
achieve prescription

=~

Treatment information transfer

Transfer beam arrangement and
dose data from treatment plan to

treatment machine

-]

Patient setup

Placing patient in treatment position

forcach restimant

9 Treatment delivery

Physical delivery of radiation dose

10 Treatment verification and
monitoring

Confirmation of treatment delivery
using port films and dosimeters
Maonitoring of the daily setup
Monitoring of tolerance by regular
patient review

Mote: Professions responsible for process stages vary between countries
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Risk management e QA in Radioterapia

4, Positioning and immobilization

Patient-related factors — Medium | Patient selection Comprehensive assessment and Immobilization
co-morbid disease, inability documentation of difficulties , . Imaging Patient
to comply with instructions (—\ i Positioning Treatment

Different positioning for Medium | Adequate staffing levels and education

different imaging modalities In vivo dosimetry Tug‘nr}rj
Localization Planning

Incorrect patient positioning | High Planning protocol checklist % O\ ) (_\ .
Independent checking o g A, @

Quality Assurance
and Verification

Incorrect immobilization Medium

position

Wrongly applied Medium

immobilization device ;)
Inaccurate transfer of High

prescription

D
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Risk management e QA in Radioterapia

8. Patient setup

Incorrect identification of patient High ID check open questions, Immobilization

ler;!it[:liﬁraj;; active response as .(..\:  imaging " F"z‘at_len‘t

) 15 OSItIOI"IIng Treatment
3 points of ID 3' e i P ;
Photo ID N ¥ O\(—T (‘\

Failure to assess patient's current medical status Medium | Competency certification T \ !
Appropriate education and Tumor \_)
staffing levels Localization  Planning Quality Assurance

and Verification

Wrong position High Independent checking and

Wrong immobilization devices Medium | aids to setup

Wrong side of body (left/right) High

Incorrect isocentre High ;)

Incorrect use or omission of accessories High

Incorrect treatment equipment accessories High

Missing Bolus High

Unnecessarily complex setup limiting reproducibility | High Machine protocol check
Treatment protocols
Peer review audit

Patient changing position during setup High Visual monitoring during
treatment

VA
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Criticita nel riconoscimento del paziente: Xecan Smart RFID

2 Una soluzione proposta finora: i sistemi
codici a barre

2 ...ma:

2 richiedono lettori da impugnare
manualmente

2 comportano tempi aggiuntivi per
I'utilizzo

@ ... in generale sono poco pratici
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Criticita nel riconoscimento del paziente: Xecan Smart RFID

2 Cosa puo fare? Smart RFID Oncology

2 puo tracciare in tempo reale ed in \/\/\ ecan

modo wireless la presenza e la
posizione di tutte le persone (pazienti,
personale, ...) e di tutti gli “oggetti”
(dispositivi posizionamento paziente,
blocchi personalizzati, cartelle cliniche
cartacee, film, ... ) dotati di apposito
dispositivo di riconoscimento “RF tag”

WELCOME!

Mr Johnson !
Your arrival has been noted,
we’ll be with you in

25 Min.
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Criticita nel riconoscimento del paziente: Xecan Smart RFID

2 Come funziona? Smart RFID Oncology

B tecnologia RFID (Radio Frequency
|IDentification): W\ ecan

permette l'identificazione a distanza di
oggetti e persone, grazie a particolari
etichette a radiofrequenza (dette anche
“smart labels”, “transponders” o

“tags”)

2 totale integrazione con gli attuali

Sistemi R&V
) (o

Transponder receives signal

H

E Reader broadcasts signal

E through antenna Transponder is charged with
enough energy to send back
an identifying response

. Reader sends info/data to
Computer computer system for
System collecting, logging and

processing
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Criticita nel riconoscimento del paziente: Xecan Smart RFID

2 Come funziona? Smart RFID Oncology

w A ecan
| -y o))

i - . Transponder receives signal
i v : Reader broadcasts signal
i .,_ i J : through antenna Transponder is charged with
-l . enough energy to send back
- an identifying response
i S
. Reader sends info/data to
Computer computer system for
System collecting, logging and
processing

RF tag

e
L 1

L. _____--" RFID Smart Accessory ';
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Xecan Smart RFID: tecnologie disponibili

2 Riconoscimento a distanza Smart RFID Oncology

wACCan

2 Riconoscimento biometrico ( palm vein
pattern recognotion)
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Xecan Smart RFID: componenti del sistema

© Quali sono le componenti del sistema?

2 RF tag = componente passivo (quindi
senza necessita di essere alimentato,
ad esempio tramite batterie)
miniaturizzato come etichetta adesiva,
che “risponde” via RF quando
“interrogato” da un’apposita antenna
(gli RF tag necessari possono essere
stampati in automatico tramite una
specifica stampante)

15 Novembre 2017 - Pisa, ESTAR sede di Pisa
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Xecan Smart RFID: componenti del sistema

© Quali sono le componenti del sistema? Smart RFID Oncology

2 portale W\ ecan

2 lettore da tavolo

2 lettore / antenna al soffitto

=

4 ~ Patient Flow
£ L)
/ XECAN “« - Staff Locator
L]
Gateway b N Assat Tracking
Imentory Mgt

Trackng Locahons

Operational Analytics

VA
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Xecan Smart RFID nel Reparto

2 Come viene integrato nel reparto? Smart RFID Oncology
. oy
Reader
ng:tizrin ‘“_ M%t.leri\lt;(; in
Ceiimgy_: ‘ E; .
E Radiation Tech Pod o
=
st
R
Ul
CT - Setup Room ’] Radiation Therapy Vault
D

RFID Server with
Database [7/_']
Tema
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Xecan Smart RFID nel Reparto

2 Come viene integrato nel reparto? Smart RFID Oncology

wACCan

=" @ lettore / antenna

| @ ® \@Pc

LINAC2
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Xecan Smart RFID: workflow

© Come awviene il check-in del paziente?

2 il paziente si presenta con un badge /
braccialetto dotato di RF tag

@ l'accettazione puo essere dotata
di lettore da tavolo a corto raggio
oppure di lettore / antenna al
soffitto, utile comunque per |l
monitoraggio della sala d’attesa

2 oppure, ne viene scansionato il palmo
della mano

2 il pattern venoso (unico) del
palmo della mano del paziente
viene codificato in un file digitale
protetto e crittografato condiviso
con il R&V

2 il lettore € un sistema robusto che
effettua una scansione subito
sotto la superficie della pelle

2 1| R&V mette automaticamente in coda :
Il paziente per il trattamento 7/_-1

Smart RFID Oncology
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Xecan Smart RFID: workflow

© Come awviene il check-in del paziente?

@ per ogni paziente, viene fornita una
stima del tempo di attesa

2 sullo schermo d’accoglienza, viene
indicato lo stato di occupazione delle
sale di trattamento

ECAK Patient Greeting Station 3.0

Treatment Room Status 8/13/2013

| On Treatment
Visits

Smart RFID Oncology

wACCan

WELCOME!

Mr Johnson !
Your arrival has been noted,
we'll be with you in

25 Min.

Dr.Mckee

Dr.Mak

An Tim Dr.Mauser
/ i

VA
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Xecan Smart RFID: workflow

@ Come awviene il check-in del paziente? Smart RFID Oncology
2 possibilita di alert automatici su
SmartPhone basati su eventuali ritardi W\ ecan

dell’attivita clinica

| € Back Smart Cancer Center Contact

Your appointment is
delayed about 45
minutes.

VA
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Xecan Smart RFID: workflow

2 Come avviene la simulazione? Smart RFID Oncology
2 riconoscimento automatico del
paziente mediante RF tag (badge / W\ ecan

braccialetto) o scansione biometrica

© tutti i dispositivi di posizionamento
dotati di RF tag e posti sul lettino dello
scanner CT vengono automaticamente
riconosciuti, decodificati ed elencati

2 il TSRM é tenuto a confermare la
presenza di ciascun dispositivo
elencato, indicando eventuali sistemi
specifici del particolare paziente in
oggetto

D ora e possibile salvare nel Sistema
R&YV il setup di simulazione per
ciascun paziente, che sara disponibile
per i trattamenti successivi

s
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Xecan Smart RFID: workflow

2 Come awviene il trattamento? Smart RFID Oncology
2 riconoscimento automatico del
paziente mediante RF tag (badge / W\ ecan

braccialetto) o scansione biometrica

D tutti 1 dispositivi di posizionamento
dotati di RF tag e posti sul lettino del
LINAC vengono automaticamente
riconosciuti, decodificati ed elencati

2 il Sistema R&V avvisa in caso di
differenze (dispositivi in eccesso /
difetto, non corretti, ...) rispetto a
guanto registrato durante la
simulazione

o " 00IGRT 50
2 Interlock di sicurezza con Petrovich, Pekka Petrovich, Pekka

00IGRT_50

I Treatment accessories

Inibizione del trattamento

Therapists: Anita Torv, Astrid Farnsworth
8/14/2013 Wednesday

D
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Xecan Smart RFID: tracking real-time web-based

Smart RFID Exam Room Whiteboard [N

El
E2
E3

E4

E5
E6

H, LONG -- 20  Conner
P. PANAS - 34 Daguerre

Smart RFID Oncology

wACCan

Patient -- Wait Time (Min.) Attending Nurse — Duration (Min.) Dr. - Duration (Min.) Notes

Waiting to see nufritionist

JL.XIAO - 24 | Valdez ‘Wﬂham - 24 ‘ s

V.KHAN - 9 ‘ Banner ‘Bﬁthﬂncaurt -9 Wong - 1

- - - = Exam & closad for electrical work
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Xecan Smart RFID: tracking real-time web-based

Smart RFID Oncology

Laocation:

Hecan Smart BEID Portal

“ow are here: AECAHN v Patient Floww » Raport

Patient Flow - Report

Patient Flow | Daily Scheduler

OparatiGhalA Date Range (mimdddlyyyy)
i ' ' |08/21/2013 ||ogs22/2013 |

Enrollment

Piofile

Item details

16 Name Patient Photo TaglD Location status DateTime WaitTime Locationlmage
Logout
Clitae snd Locationss - A e S 000071 “aulktOne Irn 201308721 07:40:52 13
Patient

000071 Reception One  In 2013/08/21 08:18:.02 1

Patient

VA
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Xecan Smart RFID: analisi ed ottimizzazione

Smart RFID Oncology

wACCan

Diate Range (mmlddiyyyy):

o2m5012  |Kjoznseoz. |

30 30.00
21.00
- m 18.00
b
E
-H
=
10 —_—
0 T T 1
. . - 3
e Rot R
Location
Result List
Location Avg_wait_min
CT-Simulator Room 21
Exam Room 18
Reception Area 30
Treatment Room 19
a0

Total

VA
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Criticita nel riconoscimento del paziente:
Deltabit, un approccio alternativo




Deltabit: |’azienda

2 Know-how focalizzato sul
riconoscimento della persona

2 In aziende
2 in contesti domestici
2 in healthcare (oltre due milioni di

Gatekeeper Medi

%;‘e :I:"‘ll-'!‘:;:l.'llll-'l-1'-".'I'|’_‘-I"j

Tanja Bauer

12345678

B e n

identificazioni paziente, nessun errore)

@ partner del progetto europeo
Fastpass di controllo automatico
dell’identita alle frontiere

@ Esperienza
2 di 20 anni nello sviluppo software ﬂ
2 di 15 anni nel riconoscimento delle deftabit 3
impronte digital

2 di 10 anni nell'identificazione del
paziente

D
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Deltabit: il riconoscimento basato su impronte digitali

2 Vantaggi
2 unicita
2 care-free

2 non possono essere perdute o
dimenticate

2 sicurezza

2 ad essere salvato sono solo
marker identificativi codificati,
non 'immagine dell'impronta

@ Metodologia consolidata
2 smartphones
2 controllo degli accessi
© convalida di pagamenti
2 registrazione di votazioni
Q..
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Deltabit: il riconoscimento basato su impronte digitali

2 Il principio di funzionamento

Lettore

Sensore Algoritmo

(] . - . -
Cattura I'immagine” “Interpreta 'immagine”

Database

“Contiene i template numerici”
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Deltabit: registrazione

2 semplice gestione dei dati
paziente

B visualizzazione grafica |
delle impronte salvate per 0 iz ' - |
una plu ageVOIe Patients Dlurses Reports apeters
identificazione B n
2 possibilita di un livello di -
sicurezza addizionale

Hahn, Andreas PatientID 12345678
1 H Klein, Angelika Creation date  16.9.2013 11:23:12
(fotografia del paziente)
Lehmann, Nicole First name Tanja
Meyer, Karin Middle name
Muller, Renate

Address Alte Heide 21
Post code 51371
City Leverkusen

Schneider, Rainer

W ®

deltabit

VA

Tema

SIHERGIE
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Deltabit: identificazione

@ accurata: la scheda del

paziente viene attivata in

automatico per

I'identificazione all’apertura &, Gatokeoper Mec e
del piano di trattamento del O G

paziente stesso sull'OIS

2 sicura: I'erogazione e ®
consentita solo in caso di
identificazione positiva

Tanja Bauer

12345678

®

deltabit

VA

Tema

SIHERGIE
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Deltabit: check-in

2 check-in
@ prenotazione

self service per un

appuntamento

2 uso
dellimpronta
digitale registrata,
oppure di un
codice a barre o di
un codice
alfanumerico

@ accodamento

2 messaggi
specifici della sala
dopo il check-in

2 indicazioni
verso la corretta
sala di trattamento
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2 chiamata

B sufficiente un
click per il
personale in fase
di chiamata

B possibilita di
aggiungere
messagqgi per |
pazienti in check-
in

@ tracciatura

B possibilita di
controllare la
posizione corrente

B storico delle
attivita di visita

D

SIHERGIE




Deltabit: I’architettura del sistema

Display informativi Terminali di check-in

.. . Number Room

Moduli di gestione
N i et - 1 06 > 1 0
- el - 238 ) 21
me . - G 105 > 12

237 ) 22

Server

deftabrt

e e . ; e
Moduli di identificazione
o Database
n L Deltabit
Place a finger on the reader se::o}a:gm
8] @
Tema
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Deltabit: I’architettura del sistema

TCP/IP

' e

Patient information Interlock interface Interlock interface Patient information
system interface system interface

Treatment
system

OIS patient
database

QOIS + Linac

Deltabit Medi Deltabit Medi Deltabit Medi
Server SW Configuration | Identification

Deltabit

Fingerprint Fingerprint it
database reader reader

VA

Tema

SIHERGIE
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2 Quali sono i vantaggi principali?

O effettiva implementazione protocolli
di risk management e QA in
Radioterapia: riduzione della
percentuale di errore

D + efficienza: risparmio di tempo, sia
per il personale sia per i pazienti,
dovuto alla conoscenza della presenza
/ posizione di oggetti e persone nel
reparto, tecnologia “hands free”

2 + tutela della privacy del paziente

2 reports per documentazione
elettronica e/o cartacea
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Risk management e QA in Radioterapia

8. Patient setup

Incorrect identification of patient High ID check open questions, Immobilization

ler;!it[:liﬁraj;; active response as .(..\:  imaging " F"z‘at_len‘t

) 15 OSItIOI"IIng Treatment
3 points of ID 3' e i P ;
Photo ID N ¥ O\(—T (‘\

Failure to assess patient's current medical status Medium | Competency certification T \ !
Appropriate education and Tumor \_)
staffing levels Localization  Planning Quality Assurance

and Verification

Wrong position High Independent checking and

Wrong immobilization devices Medium | aids to setup

Wrong side of body (left/right) High

Incorrect isocentre High ;)

Incorrect use or omission of accessories High

Incorrect treatment equipment accessories High

Missing Bolus High

Unnecessarily complex setup limiting reproducibility | High Machine protocol check
Treatment protocols
Peer review audit

Patient changing position during setup High Visual monitoring during
treatment

VA

Tema

SIHERGIE
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Sistema completo, prodotto da
VisonRT, azienda leader mondiale nel
mercato della Surface Guided
Radiation Therapy (SGRT), basato su
tre (3) telecamere 3D ad alta
definizione (HD) in grado di
e ricostruire con estrema
accuratezza (<1 mm in

traS|aZ|One’ <1 ° |n rotaZ|One ) |a alignri®  Left BREAST DOB: 12-Oct-1944 12341234
superficie esterna 3D del
paziente, e [~ 00 cioerautkor

« farne il tracking in tempo reale, VRTmn  -6.5 |
durante I'erogazione del LNGmn 1.5

trattamento stesso, senza LATwn 1.4
I'impiego di radiazioni ionizzanti MAGm 6.9

Yaw® -0.6

Roll ° 1:8

Pitch® 0.3

Patient movement outside tolerance for more than 0 seconds

SIHERGIE
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AlignRT: impatto clinico

Radiotherapy has been shown to cause volume-dependent
cardiac perfusion defects in 27% of patients within 6 months!

During an ongoing study at the University of North Carolina,
20 patients have been treated using AlignRT for DIBH®.

0% of these have exhibited cardiac perfusion six mont hs after
their treatment.
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AlignRT: trasversalita di applicazione

AlignRT é gestito da un software con
interfaccia utente estremamente intuitiva e
puo essere impiegato per tutte le tipologie

di trattamento, risultando particolarmente
efficace

 nelle tecniche di breath-hold, e/o

e per tutte le tecniche con
ipofrazionamento, poiché in grado di
garandire elevata riproducibilita e
ridurre al minimo gli errori di
localizzazione
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Lung SBRT ISOCENTER FIELD
SABR LUL Lung (8.50 ,8.4. VRT

Site/Isocentre ity

{" 345.0 (1 Default ROI

RT cm -0.51
LNG cm 0.66
LAT om -0.11
MAG cm 0.84

o

Rtn

RrRoll ©

D

SIHERGIE



AlignRT: frameless SRS

Una delle caratteristiche esclusive del
sistema VisonRT AlignRT é la possibilita di
definire regioni anatomiche di interesse
(ROI), da cui seguono infatti i seguenti
Vantaggi :

possibilita “confinare” il tracking alle
sole regioni che coinvolgono la
corretta localizzazione del target
ignorando tutte le restanti: per questo,
a differenza di altri sistemi in
commercio, la tecnologia VisionRT
consente di effettuare SGRT con
tracking basato su algoritmi di
registrazione rigida

possibilita di aumentare sensibilmente
la velocita di risposta complessiva del
sistema. Come facilmente intuibile, al
diminuire (mediante le opportune ROI
mirate) dell’area da monitorare,
diminuisce il “lavoro” da svolgere del
sistema, per questo, anche tempo di
risposta. Cio e fondamentale nell'ottica
del risparmio di dose impropria a
strutture arischio (OAR)
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alignrt®

SRS, Intracranial (Female)

lll_l?
Tema
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Grazie per |’attenzione

Davide Raspanti, Ing., Senior Product Specialist
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