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Standard Deviation (noise)

Tl — The number of data points

T = The mean of the L

U; — Each of the values of the data
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Lateral projection of ACR Phantom

Definitions of slice indicators:
1. Start position of slice

2. Center of slice

3. Total coverage of scan
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ACR phantom: 8 Al bar patterns- 4, 5, 6, 7, 8, 9, 10 and 12 Ip/cm



CcT
Mag: 1.000
’ |l||||||]!|| \\\ 1.6 mm = 3.125 |p/Cm
N : 1.3 mm = 3.846 Ip/cm
R : \\ 1 OY\rva v L
= & - i ..l Amm 1.0 mm =5 Ip/cm
ol 0.8 mm = 6.25 Ip/cm
vy 0 6n 0.6 mm = 8.33 Ip/cm
; | 0.5 mm =10 Ip/cm
20.00 mmddiv
120.000 kv
100 mA
Tit: 0.000
FOV: 250.000 mm
Thickness: 10.000 mm
Loc: 0.000 mm L ! 1 1 1 l J

Im: 1 P 20.00 mmidiv WW: 373 WL: 84



Position 10 mm?2
ROI over water

Position 10 mm?2
ROI over Plexiglas

i
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oversampled edge profile

—o—x—dir

—B—y—dir
radial
—*—reduced ROI radial

0.2 0.4 0.6
spatial frequency (mm ')

10%
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Four cylinder groups
0.6% (6 HU) difference from a background material
mean CT number of approximately 90 HU
Cylinder-to-background contrast is energy-independent.
cylinders diameters and spaces: 2, 3, 4, 5, and 6 mm
A 25-mm cylinder

to verify the cylinder-to-background contrast level
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(5) 3+ ik 38 3k (contrast-noise ratio, CNR):

CNR = (P39 - F5-FHE) / ¥ 5EF £

EEFA R WM BAERBE ) LU HRTEEOBE > B LA RKE
AR E miER = -
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FHEATHRAE  ABET R b K EMRFRE 0 Atk
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) Supra-Slice
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CT 4 (HU) s @&
- 1005 ~ - 970
Polyethylene - 107 ~ - 84
Water
Acrvlic +110 ~+135
Bone +850 ~+970

ok FE #R L L 4 AE mACT &

R Polyethlene  -107

7K Water -7

FE# A1 Acrylic +110 +135
H B8 Bone +850 +970
=R Air -1005 970




N e« T~4cm

~4cm

y
v

Water/Acrylic phantom

ACR CT phantom



y =5074.7x - 978.73

2 _
R7=09988 o sapimemsrty
—— L5 (GRS

HEAER]
(1) £1%(y) : 4940 ~ 5460
(2) 4514 %(R2) : > 0.99
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Attenuation Coefficient

B
-89.18
0.1795

y =5084.2x - 977.7
R2 =0.9989

7K
4.76
0.187

vl
125.47
0.221

& s A 4

AU (SR A A7)



) S N 'E;Jig!i? i&:ﬁﬂi

(1)K CTEZAERRE - (2 - )3 aEH(4) R
Procedures :
 Scan uniform phantom
* Place ROIs

* Noise: Standard Deviation of ROI
« CT# uniformity

- Diff between means of center
and outer ROI >

Foot




(1)/KHCTEAEHERE

Large ROI : > 20% total area Small ROI : ~ 400 mm?

Area : 6977.5 mm2 M Area : 401.5 mm2
Mean : 0.52 Mean : -1.28
StdDev : 6.99 StdDev : 7.08
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©) 22 3

1 A 125 A-125 RI
1 .
i ;
(
Im: 3
Dec 19 2009

DFOV 25.0cm SIC Vruy co.ucm 3 4
STND/ STNY/
R JLER 4L
1 4 1 -1 s e S A R 011
2 22 2
5 -~ 55 - 5
kv 120 kv 120
™M 100 TImmZ2 sA 100 674.11mm2

4 . v 12 s . . 674.11mm2
Ssall 5 674.11ma2 Small o Bs ! 3 674.11mm2
10.000mn/11 8 row

Tilt: 0.0 ~
3.0s 01:49:10 . 3.0s 01:49:10 : o
P 125 WW: 399 WL: 41 P-125 WYY 399 WL: 41




(4)E

A. streak B. motion C. beam-hardening D/E. ring F. blooming



WW/WL = -660/0 WW/WL = 350/0



GE MEDICAL SYSTEMS A180 M. D. Anderson Hospital 2
LightSpeed16 CT02_0CO 2ZCT2_23DECO3 mdct ARTIFACT
Ex: 70
Se: 3 ZZCT2_23DECO3_A
Imn: 24 Dec 23 2003
SN 156 01:33:35 PM
DFOV 36.0cm 512X 512
STANDARD
Mag = 1.00
FL:
ROT:
R 4L
1 41
8 48
0 Jo
kv 120
ma 240
SFOV 50.0cm
062mm 6
Tit: 0.0
1.0si8% 100 Ly o el SR AN NGRS | WW: 400WL: 40
P 180
GE MEDICAL SYSTEMS A180 M. D. Anderson Hospital 2
LightSpeed16 CT02_0CO 2ZCT2_23DECO3 mdct ARTIFACT
Ex: 70
Se: 4 2ZCT2_23DECO3_A
Imn: 22 Dec 23 2003
SNS19 01:43:42 PM
DFOV 36.0cm 512X 512
STANDARD :
Mag = 1.00
FL:
ROT:
R =1l
1 41
8 13
0 Jo
kv 120
mé 240
SFOV 50.0cm
0.62mm 5.62mmiot 0.562:1 Ai
Tit: 0.0
10sME mosSenos Lo v v vy 1y WW: 400'WL: 40

P 180

GE MEDICAL SYSTEMS A180
LightSpeed16 CT02_0CO

Ex: 70

Se: 4

Imn: 21

SN 52.5

DFOY 36.0cm

STANDARD

o -

kv 120
ma 240

SFOV 50.0cm
0.62mm 5.62mmirot 0.562:1 1i

Tilt: 0.0

10s/HE mo4smoe Lo v o by oy

M. D. Anderson Hospital 2
ZZCT2_23DECO3 mdct ARTIFACT

ZZCT2_23DECO3_A
Dec 23 2003
01:43:42 PM

512 %512

Mag = 1.00
FL:
ROT:

1
o =

L W 400'WL: 40

GE MEDICAL SYSTEMS A180
LightSpeed16 CTO2_0CO

Ex: 70

Se: 4

Im: 23

SN 51.2

DFOY 36.0cm

STANDARD

oW —-

kv 120
ma 240

SFOV 50.0cm
0.62mm 5.62mmirot 0.562:1 Ai

Tiit: 0.0

10s/HE mo67roe Lo v 1wy v

M. D. &nderson Hospital 2
ZZCT2_23DECO3 mdct ARTIFACT

ZZCT2_23DECO3_A
Dec 23 2003
01:43:42 PM

512 % 512

Mag = 1.00
FL:
ROT:

1
o -

L W 400WL: 40




GE MEDICAL SYSTEMS
LightSpeed16 CT02_0CO

M. D. Anderson Hospital 2
ZZCT2_23DECO03 mdct ARTIFACT

Ex: 70 e

Se:3 . s el ZZCT2_23DECO3_A
In: 23 NI Dec 23 2003
SN 162 01:33:35 PM
DFOY 36.0cm 512 X512
STANDARD

kv 120
ma 240

SFOV 50.0cm
0.62mm /16i
Tit: 0.0

10s/a% A1.00 LY WA 400'WL: 40
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Dosimetry Measurement Tools

L7320m_>

« CT phantoms
— Body phantom
— Head phantom

* Pencil-type
lonization
chamber

— Line integral of
dose profile

— Sensitive length:
100 mm



CTDI - CT Dose Index

=R Reference Man FREZE XI5 0%

HM sS85
— {Z23@ B Reference Man
— KR ILCTRYEE B9 )

- AR fURZ= % %Fﬁ&x@m’gﬁaﬂ&@;*

I ENE S5TE

— Monte Carlo Simulation



Computed Tomography Dose Index

- Weighted CTDI : CTDI,,
CTDI,, = 1/3 CTDI

+2/ 3CDTI

C-I-Dlloo,center

100 .center

C:TDlloo,edge =

G/_K‘I:I
—
CTDIlOO, P3

100,edge

CTDIlOO, P2

CTDlyg, p1+p2+pa+rs

4



CTDI - CT Dose Index

f-C-E-L
CTDl,, =
N-T Example:
- f=8.7 mGy/R * Multi-slice scanner
C: calibration factor for _
electrometer (1.0-2.0) Ol psUOim Ay
0.8-s scan, 4x2.5
E: average measured value
: . mode
L: active length of pencil ion .
chamber (100 mm or 160 mm)  — Reading: 540 mR
N: actual number of data e Calculation:
channels (axial) 8 7x1.0x0.54x100
T: nominal slice width (axial) CTDlyy, = Y

=47 mGy



Dose Calculation

CTDIW=%-CTDIC+§oCTDIp

CTDI,

TPy = Pitch

DLP=CTDI _ -total scan length

vol

E=k-DLP



Computed Tomography Dose Index

Volume CTDI: CTDI,,

4 mm

In axial scan :

Example: _ _ s
Slice thickness = 4 mm Pitch = (4+1) +4=1.25
Inter-slice gap = 1 mm

1 mm



CTDI measurement

EERoREE
EEE EEAE: 128x0.625

BEE | LB | prumw:
(mGy) |(MGy/mAs)
0.0954
0095 | 0002 | Passed]
[ 00951 | 0002 | Passed
[ &RYE]

- 0.0952 B ed
=| 0.0002 CTDIc (MGy)|  46. 0‘*
| 0.0020 (MG i




Output reproducibility and

| J ®
Inearity kR

h 5Li
16x 1.5 200 0% Passed
3] 5?

120 kvp RERE

16x 1.5 300 9 ?H 9.78 0% Passed
q%

BREROFR .

140 kvp RERE

14.14
16x 1.5 300 14.14 14 14.15 0% Passed
14.15

YIEER  BHEEEERS10%E T,
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0.05 -
2.2 LM DR m% R 7 ﬁ{% 4 :80.05 -
3.4 R Fa¥T A A T RE HE A R %ﬁf '
a. CTDIW & CTDlVOl "Eiﬁ_k} ,_7}};1 s A < T AL IR TR

20% -
D. BB A% ¢ ik 4 FFNE & L L2 HCTDIy, & CTDI,, -

BEERTEACEF LR 2T RKE20% o
4. * A 1Lk & chyp ¢ BIE © CTDIvOI 3 ¢ SF30dR 45
EETREA B0 MGY » T A FEIRSE Ay 0E 2T
BH x330mMGy > 3| R IRF/RIEE T RF X
20 MGy o FALUE bt HeiE pE o fr‘&a‘ﬁm‘? e &
P 28c 27 P ERADETE Ll T 0 £ PriK
HE o FHFLRZEHEED PR ELT >
% o
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Lo RHER

Using packaged films

placed at the isocenter surface during scans at
the different collimation thicknesses

The mAs technique is set to provide a maximum
film density of between 1.0 and 2.0 OD




Measurement w/ CR IP

Film image

relative pixel value from film
pixel value from IP

location (mm)

CR image
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GSDF - DICOM 3.14
 Grayscale Standard Display Function

Grayscale Standard Display Function: Luminance versus JND Index

T o800 _
5| ooese |
| o
7| o
2 | o |
5 | oz |
2 | ozt |
5 | oawd |
GAICET
i aater |
55 | oarse |

o

5 | oo

JND - just noticeable difference



—— Measured Data
—8— Standard

v

100.0

200.0

300.0

400.0 500.0

600.
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