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TANIM VE TEMEL OZELLIKLER

Stereotaktik Beden Radyoterapisi (SBRT)-ACR/ASTRO

Ekstrakranial hedeflere YUKSEK doz radyasyonun
YUKSEK dodruluk ve isabetle uygulandigi bir radyoterapi

metodudur.
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SBRT iCIN GEREKLILIKLER NELERDIR?
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TANIM VE TEMEL OZELLIKLER

- Yuksek hassasiyet

Target ve radyasyon kaynaginin uyumunda yuksek tekrarlanabilirlik

- Yiiksek dogruluk (<1mm)

Planlanan pozisyonun 1mm icinde dogrulukla verilmesi
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TANIM VE TEMEL OZELLIKLER

KONVANSIYONEL COZQM: N SBRT
YONTEMLER PTV EMNIYETINI
ARTTIRMAK
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TANIM VE TEMEL OZELLIKLER

Konvansiyonel RT

GKRT/YART

PTV/CTV Oram

Proton

BRT

Terapdtik Indeks

C. Chargari et al. /Cancer Treatment Reviews 45 (2016) 58-67
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TANIM VE TEMEL OZELLIKLER

KURESEL BiR KLiNIK HEDEF HACIM (CTV);

www.hacettepe.edu.tr

- CAP: 30 mm
-V=4/3nr3

PTV EMNIYETI:

Verellen, Nat. Rev. Can. 2009

-0 mm Emniyet V~15cm?

-5 mm Emniyet V=~ 30cm?

-10 mm Emniyet V=~ 60cm? 4 X
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TANIM VE TEMEL OZELLIKLER

- Yiiksek doz konformalitesi

- Target disinda radyasyon dozunda hizli diisiis

Target disindaki normal dokularda dozun minimize edilmesi

DAHA YUKSEK ESDEGER DOZ A i\
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TANIM VE TEMEL OZELLIKLER
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TANIM VE TEMEL OZELLIKLER

- DOZ DAGILIMI NASIL OLMALI? HOMOJEN, HETEROJEN
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TANIM VE TEMEL OZELLIKLER

TUMOR iCiN (TCP): DOZ ARTTIRIMI NASIL YAPILABILIR? ?
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TANIM VE TEMEL OZELLIKLER

KRITIK ORGAN iCiN (NTCP): MiNiMUM DOZ NASIL SAGLANIR?

ONCELIK NE OLMALI ?
a.) HEDEF KAPSAMASI

b.) KRITIK ORGAN KORUMASI
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SBRT UYGULAMA ASAMALARI VE KULLANIM ALANLARI
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SBRT UYGULAMA ASAMALARI VE KULLANIM ALANLARI

Akciger
metastati
Karaciger

metastatik

Kemik NMet, ——




ff HACETTEPE
Al UNIVERSITESI www.hacettepe.edu.tr

SBRT UYGULAMA ASAMALARI VE KULLANIM ALANLARI

« IMMOBILIZASYON
e SIMULASYON

» TEDAVi PLANLAMA
e TEDAVI
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SBRT UYGULAMA ASAMALARI VE KULLANIM ALANLARI

IMMOBILIZASYON

Body Pro-Lok

. . by CIVCO
BodyFix by Medical

Intelligence

atradivarius by
Q Fix
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SBRT UYGULAMA ASAMALARI VE KULLANIM ALANLARI

SIMULASYON

- Tekrarlanabilir Setup Pozisyonu

- Uygun BT Cekim Protokolu
(Kesit Kalinligi SBRT: 1-3 mm)
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SBRT UYGULAMA ASAMALARI VE KULLANIM ALANLARI

SIMULASYON- SOLUNUM HAREKETI
- YAVAS CT

- INHALE/EXHALE POZISYOUNUNDA CT
-4D CT
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SBRT UYGULAMA ASAMALARI VE KULLANIM ALANLARI

TEDAVI PLANLAMA
CIHAZ ( C-ARM, ROBOTIC, RING-MOUNTED, GAMMA KNIFE, ...)

KON VEYA MLC TABANLI ( <5 mm)

GKRT (2D, 3D, 4D)

ENERJi SECIMI (FF VE FFF); DOZ GRADIENT = %5/mm

TEDAVi MODALITE SECENEGI (3D-CRT, IMRT, VMAT)

DEMET YONELIMi (COPLANAR VE NON-COPLANAR (4mr, DTRT,...)
KUCUK ALAN DOZIMETRESI (BEAM DATA VE QA)

TPS ALGORITMASI
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SBRT UYGULAMA ASAMALARI VE KULLANIM ALANLARI
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SBRT UYGULAMA ASAMALARI VE KULLANIM ALANLARI
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SBRT UYGULAMA ASAMALARI VE KULLANIM ALANLARI

HAREKET YONETIMi- (MOTION MANAGEMENT)

RADYOTERAPI SIRASINDA HASTA/TUMOR HAREKETINE BAGLI BELIRSIZLIKLERIN
TAMAMEN ORTADAN KALDIRILMASI VEYA AZALTILMASINA YONELIK KULLANILAN
YONTEMLERI KAPSAMAKTADIR.

HAREKET YONETIMI

“MOTION MANAGEMENT"
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SBRT UYGULAMA ASAMALARI VE KULLANIM ALANLARI

TUMOR HAREKETININ NEDENLERI

-KALP ATISI
-SOLUNUM
-REKTUM VE MESANE DOLULUGU
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SBRT UYGULAMA ASAMALARI VE KULLANIM ALANLARI
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J-J Sonke et al, 2005
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SBRT UYGULAMA ASAMALARI VE KULLANIM ALANLARI

TUMOR HAREKETI >5 mm

P Keall et al Medical Physics 33(2006)
The management of respiratory motion in radiation
oncology report of AAPM Task Group 76
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STATIK ISINLAMA STATIK ISINLAMA
SABIT HEDEF HAREKETLiI HEDEF
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SBRT UYGULAMA ASAMALARI VE KULLANIM ALANLARI

DINAMIK ISINLAMA + HAREKETLI HEDEF
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SBRT UYGULAMA ASAMALARI VE KULLANIM ALANLARI

INTERPLAY EFFECT

!
\ Li ef al JACMP 201.

INTERPLAY EFFECT I

-TUMOR HAREKETI '
-DOZ GRADIENTI
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SBRT UYGULAMA ASAMALARI VE KULLANIM ALANLARI

NEFES KONTROLU y /o RS
- L
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b 4




A HACETTEPE
¥ UNIVERSITESI www.hacettepe.edu.tr

Radsotherapy and Onoology 121 (2016) 19=25

Contents lists available st ScienceDirect

Radiotherapy and Oncology

journal homeapage: www.thagreanjournal.com

First in man

The first patient treatment of electromagnetic-guided real time adaptive @ ik
radiotherapy using MLC tracking for lung SABR

Jeremy T. Booth *™*, Vincent Caillet *“, Nicholas Hardcastle **, Ricky O'Brien", Kathryn Szymura“,
Charlene Crasta®, Benjamin Harris *, Carol Haddad *, Thomas Eade”, Paul |. Keall"

* Nortfern Sydney Cancer Centre, Level | Royal North Shore Hospital; ® University of Sydney, Schools of Physics or Medicine, Sydney; and © Centre for Medical Rodiotion Physics,
Uinrversity of Wallongong, Wollomgorg, Austrofio
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SBRT UYGULAMA ASAMALARI VE KULLANIM ALANLARI

NTCP

q

PTV:100 cc PTV:50 cc
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SBRT UYGULAMA ASAMALARI VE KULLANIM ALANLARI
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Radiotherapy and Oncology

journal homapage: www.thagreanjournal .com

First in human

The first clinical implementation of real-time image-guided adaptive n
radiotherapy using a standard linear accelerator

[
i

Paul |. Keall **, Doan Trang Meguyen?, Ricky OBrien ®, Vincent Caillet **, Emily Hewson?,
Per Rugaard Poulsen “, Regina Bromley®, Linda Bell”, Thomas Eade ™, Andrew Kneebone "4,
Jarad Martin %, Jeremy T. Booth ™
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SBRT UYGULAMA ASAMALARI VE KULLANIM ALANLARI

Plan With IGART Without IGART
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SBRT UYGULAMA ASAMALARIS(LILLANIM ALANLARI
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FRAKSIYONLAR ARASI iN-ViVO DOZIMETRE (iViewDose, Mobius, ...)

DEFORMABLE FUZYON VE OTOMATIK KONTURLAMA (“DOSE MAPPING AND TRACKING”)
MRG PLANLAMA / MRG-LINAK

SRC/SRT VE SBRTiCIN BiYOLOJiK OPTiMiZASYON

KONVANSIYONEL LINAK: “DYNAMIC TRAJECTORY RADIOTHERAPY”

YUKSEK ENERJiLi ELEKTRON DEMETLERININ KULLANIMI (> 100 MeV)

L O 0O 0 0O 0O O

ULTRA HiGH DOSE RATE (FLASH RADYOTERAPI) (Dose Rate > 40Gy/s)

‘F \/ f?lll
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m How is SBRT different for Physicists?

Conventional RT SBRT

Give the right dose to Give the right dose to
the right place.* the right place.**

Jeffrey Barber, Medical Physicist

B L *if your not sure, add a safety margin **if your not sure, don’t do it
IAEA RAS6065, Singapore Dec 2012
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