IGRT de KAITE KONTROL,
TEKNKERN ROLU VE SORUMLULUKLARI

2. Uluslararasi Katilimll Radyoterapi Kongresi

Antalya-2019



= Goriintileme cihazlarinin, hastanin pozisyonunu
dogrulamak icin kullaniml ve goriintii rehberliginde
radyoterapi teknigidir

IGRT nedir?

= [GRT - Image Guided RadioTherapy
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kV
= (kilo-Volt diizeyinde X-1 sul)

CBCT
= (Cone Beam Computed Tomography — Konik sekilli X-

G Oruntule me | s kullanilan Tomografi)
Teknikleri " MV

= (Mega-Volt diizeyinde X-1 i)

kV-CBCT

MV-CBCT
= USG




Tapce 1. Commercially available OT-hased 1GET sysiems

1947 Bissonnetie of al.: QA for image-guided radiation therapy utilizing CT-based technologies
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" Dogru lokalizasyon

= Hedef - ROI ayirimil, kritik organ korumasi

IGRT de

= PTV- CTV Marjlarl disirmek

Amac nedir

= SRS - SBRT de daha da onemli




Kalite kontrol

(QA-QC)

= QA (Quality Assurance)
= Bir parametrenin kalite hedefinin kanitlanmasidir

= IGRT de — DoQru Goriintii

= QC (Quality Control)
= Kalite seviyesinde istenen prosediirleri kapsar

" Parametrelerin, istenilen deger ile karsilastirilmasinl
icerir

= CT - MR (Referans Goriintii) ye yakinlik




Kritex?

= Kabul testinde kullanilan kriterler, 6l¢iim parametrelerinin
temel kriterleri olarak kullanilabilir

= Gerekli parametreleri belirleyerek basarill bir QA
programl baslatilmalidir

= Klinik isleyise ve ihtiyaca goére degisir




= Performans parametreleri;

Geometrik tekrar edilebilirlik

DoQruluk

Yeniden konumlandirma dogrulugu

Kritex?

Goriunti kalitesi

Goriintii analiz arag¢larinin giivenilirligi

IGRT sisteminin entegrasyonunu i¢cermelidir




= JGRT kalite kontrol tekniklerini kullanarak

Giivenlik

Geometrik Dogruluk

Gortinti Kalitesi

Goritintileme Dozu




= Task Group Raporlarina Goére

= TG-142 report: Quality assurance of medical accelerators

= TG-179: Quality Assurance image-guided radiation
therapy utilized CT-based technologies

= TG-104: The role of in-room kV X-ray imaging for patient
setup and target localization
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4203 Klein et al.: Task Group 142 Report: QA of Medical Accelerators 4203
TamE V1. Imaging.

Application-type tolerance
Procedure non-SRS/SBRET SRS/SBET

Planar KV and MYV (EPID) imaging

Collision interlocks

Positioning/repositioning

Imaging and treatment coordinate coincidence
(single gantry angle)

Cone-beam C1 (kY and MY)
Collision interlocks

Imaging and treatment coordinate coincidence
Positioning/repositioning

Functjonal

Functional

Funciional

Functional




Islemler, tedaviler baslamadan énce yapilmalidir
= ONCE Giivenlik

kV 1 sitipi Isitilarak kullanima hazir hale getirilmeli

= Zaman ve hazirlik
Gllve I'I.llk = Acil durum, ¢carpl ma vb i¢in kullanilan uyari sistemleri
kontrol edilmelidir

= Kontrol mekanizmasi

IGRT sisteminin bagli oldugu yazilim (OBI vs) kontrol
edilmelidir

= Veriisleme




= Amag;

= Merkez do@rulugu kontrolii

Geometrik = Goruntu merkezi ile radyasyon alanl merkezinin

télerans icinde oldugunun kontrolii

DogQruluk

*= DI sda ise kaydirma yanll lur ve tedavi alani degisir

= Qzellikle SRS-SBRT tedavilerinde ¢ok daha énemli
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= Winston-Lutz test

= Yazilim — Cihaz uyumu

Geometrik -
D OgIIJ.].Uk = Kaydirma miktari dogrulugu

= Giinliik
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= Giivenligi sagladik,

Goruntu
I{aliteSi = Dogru yere baklyoruz,

= Hedefi gorebiliyor muyuz?




Goruntu

Kalitesi

Lokasyonu belirlemede en énemli nokta

Olcek ve mesafe dojrulugu

Uzaysal ¢oézunirlik

Low-contrast ¢oziiniirligi

Homojenite

HU lineeritesi
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" JGRT QA Phantomlari kullanilarak

= Bircok ticari isim ve Sekilde fantomlar mevcut
= CatPhan

= Las Vegas
= AAPM CT Performance

\\[=

kullanlacak?




= Gorintilerdeki kontrast farkinin net olarak ayirminin
yapllabilmesi a¢isindan énemlidir

= Siyah
= Cri

Cozunurlik

= Beyaz




= HU de(erlerinin kontrolii

= Gorinti uyumu

HO mOJ enlte = Noise (istenmeyen sinyal - giiriiltii)




= HU degerleri bilinen materyaller iceren fantom
goruntisinden

|_| neeri te = HU degerleri kontrol edilerek uygunluk tespiti yapilir
= Aylik




= kV-CBCT ¢ekimii¢in 0.1 ile 2cGy

= MV-CBCT c¢ekimiicin 0.7 ile 10.8 cGy

Goruntileme

= Bir tedavi boyunca toplamda alinabilecek doz miktarl;

= Jile 370 cGy arasinda




= Gorinti kalitesinin artmasiyla goriintilleme dozu da
artacagindan, bu iki parametre arasinda bir denge
kurulmasi

Goruntileme

= Klinik gériintilleme protokollerinin bu denge géz
oninde bulundurularak olusturulmasi gerekmektedir
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TasLE V1. Imaging.
Application-type (olerance
Procedure non-SRS/SBRT SRS/SBRT
Annual (A)

Planar MV imaging (EPID)
Full range of travel SDD *+5 mm =5 mm
Imaging dose” Bascline Baseline
Planar KV imaging
Beam guality/energy Baseline Baseline
Imaging dose Baseline Baseline

Cone-heam CT (kV and MV)

Imaging dose Baseline

“Or at a minimum when devices are 10 be used during treatment day.

"Suuling measured at SSD typically used for imaging.

"Bﬂ.:il.'-lilll'.‘ means that the measured data are consistent with or better than ATP data,
“kV imaging refers to both 2D fluoroscopic and radiographic imaging,

"'I.m.lgmg dose 1o be reported as effective dose for measured doses per TG 75™.

VAN




ker bu

1

Tekn
1S1n

iInde??

neresin

. _-—




= Radyasyon terapisti

= Amerikan Radyoloji Teknologlarl Dernedi tarafindan

G 6r ev -v- e yaylinlanan Radyasyon Terapisi Uygulama Standartlarinda
belirtilen 6zellikleri saglamalidir

Sorumluluklar

= Nedir bu goérevler, sorumluluklar ve 6zellikler?
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= IGRT’de pozisyonlama cihazlarinin kullaniminl anlama
= CT-MR-kV-CBCT-MV...

IGRT‘ de = IGRT sistemini hastaya 6zel pozisyon dogrulama

G Orev ve gdrintiillerinin edinimi i¢in hazirlama
Sorumluluklar

= IGRT tedavi protokoliiniin radyasyon onkologu ve tibbi
fizikcinin gozetimi altinda uygulanmasi

JOURNAL OF APPLIED CLINICAL MEDICAL PHYSICS, VOLUME 15, NUMBER 1,2
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" Radyasyon onkologu tarafindan incelenmek iizere
pozisyon dogrulama goriintiilerinin alinmasi

Gorev ve
Sorumlulukl aY " IGRT sisteminin kararlili @un periyodik olarak gézden

gecirilmesine yardimcl olmak (6rnegin giinliik QA)

JOURNAL OF APPLIED CLINICAL MEDICAL PHYSICS, VOLUME 15, NUMBER 1,2




Gorev ve
Sorumlulu
ar

Tase M. Estimeated human resources required for image guidance using CT-based IGRT technologics. Estimates are obiainad from the collectad experences
af the task group members. More time is required when performang commissioning and quality control tesing of 20 functions on some plaforms.

AChv Iy Bespimsibiliny Tune MMy
Acceplance testing and commissioning Physicists 2.5 days
Education Plevsiciats Z I.Iil}'h First im=all |l|:||.:.
X idavs First mstall omlby
b Lils 2 days First install only

Liperation

Review of images

Diaily quality control tests

Comtinued clinical suppon

Sonthly qualsly control tests

Annual queality conird tests

Diosimnetrists

I"IlIu icians

Plivsicests
Physicists

Plevsicisis

5 imins -'|r;|]i|.'||l

L0 enii/ pat e
3 min, scan
1} min

2h

24 h

(05 Full-time equivaleni position

Each trearmsenn witls BGRT: includies
imiage acquisition and evaluaion
Diata transfers to imaging platform

(1 when performed by therapisis

Al sz nctiviny

technologies: A report of the AAPM TG-179

Quality assurance for image-guided radiation therapy utilizing CT-based




Frequency

Tapie 1L Ssmmary of CQC tests recommended for CT-hased IGRT systems, Tolerances may change scconding to expectations, experience and performance

Cheality metric

Cmnliny check
Daily

Safety Collision and other inferdocks
'Warning lighis

Syalem operaion and ascuracy Laser/ image/ restment isocentre colpcidencs OR

Phaamtom localization and reposatsoning with cowsch shift
Munihly or apon upgrade

Crzmietric Geometric calibration maps® CH
kY /MY lazer alignment
Couch shifls: accuracy of motions
Image gualiny

Scale, distance, and onieniation scouracy”
Lindforminy, nose®
High contrast spatial resolution”
Lovw contrast deteciabilioy”
CT mumbser accuracy and stabiliy”

I used For dose cabeulation

Image qualiny
Amnnual

Dhcpae

Imaging dose
Imaging system performance

X-ray pensrabe
performance (kY syslems only
tube potential, mA, ms sccuracy. and linearity

Replace ‘refresh

< 2 mm (or < 5 lp/cm)

Liconmeinc Amteroposienor, modsolateral, amd
crumiocnulnl orieniations are maintaimed

1
: (upon upgrade tmom O] we PGK T sysiem)
: Syslem operation Long and short term planning of Support clinical wse and current
i T BTG (clisk space. Manpower. S, ) imaging policies and proceduncs
1
1
i *These tests can be perfommed on o semionnual basis afier stability has been demonsirated, 612 months after commissioning,
\

\
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technologies: A report of the AAPM TG-179

Quality assurance for image-guided radiation therapy utilizing C'f-h
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Task Group 142 Report: Quality assurance of medical
accelerators

Quality assurance for image-guided radiation therapy utilizing CT-
based technologies: A report of AAPM TG-179

AAPM Task Group 104: The role of in-room kV X-Ray imaging for
patient setup and target localization

AAPM medical physics practice guide 2.a: Comissioning and
quality assurance of X-ray based image-guided radiotherapy
systems

Automated quality assurance for image-guided radiation therapy

Development of an integral system test for image-guided
radiotherapy

A quality assurance program for image quality of cone-beam CT
guidence in radiation therapy

Image quality and stability of image-guided radiotherapy (IGRT)
devices: A comperative study
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