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Catheterization or Angiography X-ray System
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Clinical scenarios

Thickness increased -
SID increased -2
FOV increased -
Shutter used in FOV -

Object occupancy In
FOV increased -
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Automatic Brightness Control

Higher dose \
Better contrast

Less contrast
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Tube voltage (kV)

www.ncbi.nim.nih.gov/pmc/articles/PMC3097666/






Dose and frame rate

Pulsed fluoroscopy
Peak = 800%
X-ray on 25%

Pulsed fluoroscopy average = 200%
For these settings

Continuous fluoroscopy = 100%
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Ref : Fluoroscopic Frame Rates: Not Only Dose, Stephen Balter, AJr 2014
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Standard adult abdomen :
19 mm Aluminum block x 2
0.5 mm Copper plate
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Standard adult abdomen :
250 mm Acrylic block
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Low contrast detectability test :

1 mm Aluminum plate with holes

(1, 3, 5, 7 mm in diameter)

between 2 x 19 mm Aluminum blocks
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= Image Intensifier related artifacts :

mVelling Glare
m Degrades object contrast at output phosphor

m Vignetting
m Fall-off in brightness at periphery

m Blooming
= Diffuse image, larger than original

m Pincushion Distortion
m Geometric nonlinear magnification

m S Distortion




Fluoroscopy artifacts

Vlgnettlng S distortion
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Image Intensifier only Image Intensifier only

Pincushion distortion Bad Pixel Artifact

Image Intensifier only

Flat Panel only
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System Safety Evaluatlon
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MCardiac * Angiography= -

SID = source-imager distance

SSD = source-surface of object distance
FOV = field of view
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SD = standard deviation
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1 SELE e
A : focal spot of x-ray tube

Example 1 :
SID = [A-F] = 100cm
SED = [A-G] = 20cm

Example 2 :
SID = [A-F] = 100cm
SED = [A-G] = 40cm

[A-G] : [A-F] = [D-E] : [B-C] [A-G] : [A-F] = [D-E] : [B-C]

20:100 = [D-E] : [B-(] 40:100 = [D-E] : [B-C]

[B-C] = [D-E] x 5 ) E[B_C] = [D-E] x 2.5

[BIE1RE=5

W

(EIEZE(=2.5

C

F : image receptor plane



1.

T

I

BHFDIENGFFEE  AFFREED

HEERE - [RRIEL : EE%H‘%’E*%?T?IE-]

'-EHEEE HE XEETE » EFZE
@E Bz -[ERfE2 ‘EﬁﬁnEIE]

ol

o s |
CHilf

[

s

[
-'_..\'

“H
i

SIS (ERET X L&
CSele=
SET R R RSEY RSB E

=
|

i
i

F

nilE
—+

O]

W o

oiik
¥1a

=l
i




= - &4 :
/é 1 1. [1]825% 2 (DXR+)ch o
P LR L et ;—%[Z]EEEOCI’T\@E
duc B[R+ B ENEE
o BRIEWESERE - Bl
HEN B HEBEINES
‘ . BBEREER+1.27cm

-2 ==k NEIREE
+1.0cm-> Y & E B 52
GEWEEEERS
1.27-1.0=0.27cm
rZ==0.27/100=0.27%




T I

|

&5l -

1. [1]#859 R (DXR+)d SR ¥
2E[21HR 0 cm iz
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SID=100cm
SED=40cm
E1E&E=2.5
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-2 L=E TN
0.4cm->[ZERI B 1%
Wt E RS SEE R &
1.27-0.4=0.87cm

. [BEREHTEEEAZE
BEWEEEES
0.87/x25=2175cm

. #27%Z2.125/100=2.175%
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» 20cm
Q~Q 100cm
go 107cm
& g:: SID=100 cm
& FRD=50cm

T} (focus-ruler distance)
K EZE =2

EHE+=0.02

= BEEWEE  +0.1cm BRTIRE - £BEWERE=0.05mm

mZE8B72EE=0.05x0.02 =0.1%
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Spatial Resolution [ 4F]
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e 3 54
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Resolution Phantoms

TYP 1-83
CN XXXX 0.XXmmPB
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B EWRE ( fps )
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BRIssE TR % 100 umByERIERIzs - BHZEE
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I

K EERER :
100 um = 0.1 mm - 10 lines per mm
- 5 line-pairs / mm

ASOE RS .
> 5x1.414 =7.07 line-pairs / mm




ACR R/F QA Phantom

CONTRAST-DETAIL TEST OBJECT
006 005 004 003 002 0.015 Hole Depth (in)

.. 2 NN Y| w32 diatin
Q \_/ () (_/’ )

O O O O O ' 5/32

O O O O 7/64

@] O O O - 5/64

HIGH CONTRAST MESH LOW CONTRAST HOLES
LINES PER INCH IN ALUMINUM DISK
A-80 HOLE DEPTHS
B-12 - 0.068
C-16 - 0.049
D-20 -0.035
E-24 -0.025
E-30 -0.018
. - -0.0126
Test Plate Object ﬁ_gg e - 0.0091
1-60 -0.0063

istributed lgy: 0.0040
25 cm Meshes arranged in 1 inch Gap b

incremental order Aluminum Disk
Lines angled at 45° 0.080" thick

Hole Diameter = 0.375"

[ Contrast Detail test objects

Aluminum reference disk




_|Ipfinch|ip/mm|
Al 80 |315

_ i3
[ 16 | 063
D| 20 |0.79 |
E| 24 |0.94
F| 30 |1.18
G| 40 | 157
H| 50 |1.97
1] 60 236

fE AR EHREZ L
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SE&IERE (DICOM 3.14 GSDF Test)
GSDF = Grayscale Standard Display Function




SE&IERE (DICOM 3.14 GSDF Test)
GSDF = Grayscale Standard Display Function
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