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k Dogruluk

: Radyasyon alaninin
opun ortasi arasindaki



ik Dogruluk

ocenter’1 yakinma metal top

dinal acilarda imajlar alinir.

kaynaklanab1 ecek hatalar
imator 180 derece yapilir.

in acilarda hizlandiricinin radyasyon
ne gelene kadar gortintii alinarak
ttirilir.

fa yeniden imaj alinir.

Fopun biittin acilardaki hareketinin analizi
gantry acisinin fonksiyonu olarak imaj
sisteminin flexinginin 6l¢ctiimiinii verir.



n sonra imajda izomerkez ile
yer1 izocenter pixeli olarak

pixeli ile imajda izocenter ile
( laki mesafenin cizimi

) olarak adlar ir. Olciilen flexmap
lenen kaymalar software tarafindan

¢ olarak biitiin imajlara uygulanir.

D diizeltmesi hem bulaniklig1 engeller

1 déimaj izomerkezini hizlandiricinin
izomerkezine align eder. Flexmap
ommissioning sirasinda olciiliir ve aylik
kontrol edilir.
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Monthly or upon upgrade (eometric Geometric calbration maps' OR Replace/refresh
KV MV laser lignment *lmm

Couch shifs; accuracy of motions *lmm




BERHIC OIOLTITHTHT

Rrasyonu

ve pixel sensitivitesinin

xeller pixel defect map e kaydediliyor.
liginda bu bozuk pixeller yerine

aki pixellerin interpolasyonu ile elde
egerleri kullaniliyor.









ik Dogruluk
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Image-guidance: MV/kV Coincidence

« Treatment is
orthogonal to
imaging










- place Isocenter Cube tool on couch top at isocenter using lasers & crosshairs
- place kV source at 100, 0, 0 & detector at 50, 0, O
- in OBl Maintenance take an images at four cardinal angles

- at each angle measured difference between center of steel ball & digital graticule

FF Last Image Hold

Gantry | kV source | difference | Pass/Fail
Angle Angle {cm) tul] 15cm)

- - -
-

e g

azer ve capraz kil yardimi ile yerlestirilir.
0,0,C dete or 50,0,0 mesafesine getirilir.
ilarda imajlar alinar.

B e TelpE 1

o O e e a1 O P T e Rk .



V. OBl Imaging & Treatment Isocenter Coincidence

TG 142 tolerance 270 | 180 | 011 | Pass |
| 270 | 013 | Pass |
| Pass |
|_Pass |

<2 mm non SRS/SBRT
<1 mm SRS/SBRT

Image atall four cardinal angles Gantry |kV source| difference| Pass/Fail
Angle Angle (cm) [(<0.15cm)

0 [ o007 |
|90 | 012 |

| 0 |
|90




Bhareketlerinin

ktrodilir.



inin Dogruluk ve

ilir. Tedavi izomerkezi beyaz

9 I' {0 |

ik ve lazerler
> setup’1 yapilir.

llanilarak beyaz

niz1 veya yesil kroslara gore fantomun
apilacak sekilde hareket ettirilir.

ftware tarafindan verilen kayma kontrol edilir.

6. 3. Ve 4. adimlar tekrar edilir. Kontrol edebilmek icin
masanin otomatik yer degistirmesi uygulanir ve




B Kalitesi

ozunturliik



Bifme ve mesafe

tintii registration dogrulugunun ve
lasta pozisyonlama dogrulugunun
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eént ve Scaling

1. Scaling P

e

@ —Xoe-O —X—&

- setup blade calibration plate on couch top @ 100 em SSD S b ‘ !

- level gantry to 90° so kV detector is at floor - By~ —— |

- place kW source at 100, 0, 0 & detector at 50,0, 0 | e |

- in OBl Maintenance take an image using Single Pulse Full Resolution 2z pe 4 1 ol ade g s

- measure distance between 10 x 10 pair of lines in X & Y directions ::‘::-_] .‘\ 3 LR
. + o+ + 13 i : [ [
N D Ww W b O O N
N R M B OB 0 a5 cm

7N R L o R 2 b N 3 7, YR R

T 1sel 11 i T\ T

TG 142 tolerance ? ?E+ B ‘.
< 2 mm non SRS/SBRT g o h:;': 5
< 1 mm SRS/SBRT &) A0S+ Q) —K— (&)

fom masa iizerine SSD=100 yerlestirilir.
. 90 yapilir .
Imajlar alinir.

X ve Y vonlerindeki 10x10 cizei ciftlerinin mesafesi olciiliir.
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~ Show Detals
Details

R4 P [Prced] P
104 Properses [P s v S
Defauits | A BG+

Width | 1024 0 15691.00 2. lmager Alignment
Haint 768 00 e 1636300

15626 62
Har. Fas | 1024 00 43 85

=
N2

- using the image from above zoom out until the center circle on the plate is visible

- select the Area Histogram icon & select "Show Details”.

- change Hor Mos to 1024 & Vert Mos to 768

- drag the upper left hand corner of the ROI box until it intersects the center of the circle
Source Rin Blade %2 - record the Hor Pos & Vert Pos of the center pixel position
Sa0 (0 Blade 1 +«10.0 mé, G 10 =

ot Wert. Pos |758.00 s 028
Gantry Hin Blade X1

Houszing
KW Imager Wt Blade 2 +«10.0 ms:

kv Imager Lat
k¥ Imager Lng

!?mE " ! F e = & ont

—
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kV Imager Alignment

tarideer of ooty

Width
Height

Hor. Pos
Vert. Pos

RO Histogram

2. Imager Alignment

- using the image from above zoom out until the center circle on the plate is visible

- select the Area Histogram icon & select "Show Details”.

- change Hor Pos to 1024 & Vert Pos to 768

- drag the upper left hand corner of the ROI box until it intersects the center of the circle
- record the Hor Pos & Vert Pos of the center pixel position

FassFal
(<10 pixels
[ Veritcal posion | 768 | 77210 | 410 | Pass |

FF Single Pulse Full Re




BERSt cozunirlugu

enuasyon katsayilarina sahip
fantomun goriintiistiniin

riintiide noise veya uniformite
>una yol acar.



RISt cozunurlago

1resel disk i icerir.



2 Low Contrast Resolution

TG 142 tolerance
Baseline

2 _Low Contrast Resolution

- Use setup from above

- Attach 1mm Cu filter to kV source faceplate
- image and window & level to resolve the lowest contrast disc (highest disc # - see diagram)
- turn off lights & view from a distance, as necess



QR Cozuniirluk

B daki yiiksek kontrastl
stintin analizi ile belirlenir.

untu

all . 6 aylik

riintii kalitesinde diisiis



VI. Image Quality (Resolution / Contraf & Noise)

] 'i*a}
. - ' = f
f

—

0 jawlar 20x20
olacak sekilde yataga yerlestirilir.
kalite imaj biitiin enerjilerde 400 dose
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VI. Image Quality (Resolution / Contrast & Noise)

column row % Object
dia. (mm) | depth (mm) | Contrast | Pass/Fail
| 6 | 70 | E 1| 015 | Pass |

|18 | 40 | O | 018 | Pass |

Photon Holes at loast
Energy visible in PV
(BJR11) | Phantom

4Mv  |AB.C.D.E

6 MV ABCDE

ABCDE

Diameter [mm]

TG 142 tolerance
Baseline

TG-142: Baseline means that the measured data
are consistent with or better than ATP data.




e ve gurulti

itomun goriintiisiiniin alinmast

tenmeyen sinyal, goriintiiniin rengi ve
11 etkiler.






l1l. Uniformity & Noise

Spatial Uniformity & Noise
Locaton| CT# | s || % Noise

Center 5.69 0.57
Top 0.74
Rigt [ 619 | 685

Bottom 0.62

Left 407 718 || 0.72
% SU|  0.276

Specification: Range: center +/- 40 HU

- Record the mean CT # & std dev
for center & peripheal locations

- Use suitably sized ROI (20x20)
- Use center slice of module

- Avoid crescent shape artifact
on head scans




lll. Uniformity & Noise

* % Spatial Uniformity is an
expression of of the
maximum contrast of the
ROI's measured.

* %SU=(CT#__-CT#_)/10

* Should be < 3%

* Varian spec: range +/- 40 HU
from the center ROl HU

TG 142 tolerance
Baseline




lll. Uniformity & Noise

* As stated previously noise
limits the visiblity of low
contrast detail.

* Noise in CT is the standard
deviation of CT# (o)
expressed as a % of the
linear attenuation
coefficient of H,0 ()

corrected for contrast scale
(CS).

* % Noise = (o - CS - 100)/ p,,



BRFnin dogrulugu

1 yogunluklaria sahip fantomun
1in1p CT numaralarmin

linde verilen referans

masi ile yapilir.

I' icin avlik® ol

Suya yakin materyaller i¢cin 30 HU
Akciger ve kemik icin 50 HU

I'eger doz hesabinda kullanilacak ise
lilmelidir.
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JRalite Kontroll Varian
Reld 125 kv- mA- 25

- Detekte edilebilirlik & slice
kalinlig

°n sonuclar; sofware versiyonu
arametrelerinden (beam hardening,



pmp

poly

air

teflon

acrylic

VI. CT# Constancy, Linearity, & Contrast Scale
1. CT# Constancy & Linearity

* Use center of the module to
avoid partial volume effect.

(4 wire ramps centered symmetrically in image)

* Window & level to visualize

targets

* Draw ROI within target
* Measure CT# of the ROI of

each target



VI. CT# Constancy, Lineariﬂty, & Contrast Scale
1. CT# Constancy & Linearity

| Material | u | CT# |expected]| diff | Pass/Fail
| air | 0000 | -99437 | -1000 | 563 | Pass
| _pmp | 0155 | -18312 | -200 | -16.88 | Pass |
| _Idpe | 0172 | 9253 | -100 | -7.47 | Pass |
| _poly | 0186 | -3833 | -35 | 333 | Pass
| _acrylic | 0214 | 12839 | 120 | -839 | Pass |
|_delrin_| 0243 | 34694 | 340 | -6.94 | Pass |
|_teflon | 0359 | 97855 | 990 | 1145 | Pass |

CT# Linearity 8
1500 * Varian spec: measured and

1000 | | expected CT#'s should be
L | | i within + 40 HU
* o0
© 500 * Plot of CT# vs. u should be

-1000 linear with an R? value of close

-1500 to 1.0

0.000 0.100 uﬂ{,gﬁ_ﬁﬂ‘” 0.300 0.400
- TG 142 tolerance

Baseline




V. Spatial Linearity Accuracy

Measure distance between small rods in center of CT # Constancy image

| Measured] Expected Pass/Fal
005 | 10% | Pass
Vertical

spec: accurate to w/in 1%

TG 142 tolerance
<2 mm non SRS/SBRT
<1 mm SRS/SBRT




1000 —+— Conventional CT FE
—a — CBCT Full-Fan ‘o
- - &- - CBCT Half-Fan -
00 5l
a .

Weasured Intensity [HU)

-1000 ' ! '
-1000 -500 (1] 500 1000

Expected Intensity [H]

Figure 27. Measured HU versus expected HU for planning CT. full-fan and half-fan mode CBCT. Mean HU are
used for the CBCT modes, n= 4.




jistration : Sofware

antomun CT scan’1 alinir.

DR olusturulur.

araciligi ile cihaza gonderilir.



ID imaji alinir.

alan sekli kontrol edilir.

lekrarlanabilirligi









fHasta Dozu

il itiileme (portal imaging, kV-

rtinttileme (CT, CBCT, MV-CT): Doz
1an hacim boyunca uniform olarak



lihtuleme Dozu

| detektor mesafesi 120-150
51 panellerle alinan tek bir
0z 1-5 MU arasindadar.



Bflintuleme Dozu

0d AP ve LAT imajlarin
anildiginda teknige bagl
n doz yaklasik 1-3 mGy






R CRCT

o] mGy

0 mGy

i [ 23 mGy

. (ytuzeyde)

5 cm mesaf L 2 mGy

) IMRT 25 cm mesafede [ 4 mGy

CT guided radiation therapy: technical

entation. D. Létourneau. University of Toronto Canada.
lioth. and Oncol. (2005)
omparison of peripheral dose rom CBCT to IMRT. J.Perks.
UC Davis Medical Center USA. Radioth. and Oncol.(2008)















