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Fundamental Study of CT value in Filtered Back Projection method and Adaptive
Iterative Dose Reduction 3D method
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[Summary]

We analyzed CT values of FBP method and AIDR3D method four types of presets (Weak, Mild, Standard, Strong), using
a self-made phantom in which acrylic resin rod was immersed in water. The histogram was 3 — 6 — 10 mm and became
similar to the normal distribution curve each time the diameter of the acrylic resin rod increased.The variance was small
in the order of FBP method — Weak — Mild — Standard — Strong, and it became an acute isosceles triangle in which
the data converged to the vicinity of the average value. The maximum CT value decreased in the order of FBP method
— Weak — Mild — Standard — Strong, and the minimum CT value increased in the order of FBP method — Weak — Mild
— Standard — Strong.The profile curve is preserved when the successive approximation calculation of AIDR3D method
recognizes blood vessels as equivalent to acrylic resin rods, and when the brain parenchyma was recognized as equiva-
lent to water, the boundary was flattened and the contrast decreased. Since the CT value fluctuates due to the difference
in the reconstruction method, caution was needed when performing quantitative evaluation.

£ E]

7o) IEREEKISREULEBET 7V b AZAL, FBPEEAIDRIDEDAERED U v b (Weak, Mild, Standard, Strong)
DOCTEDERNR Z1T oz, 7o UILBEEEOE X IS AlE, 3—6—10mmEBERIEYT & ICERAMHH—JICREEED,
FBPi&—Weak—Mild—Standard—StrongDIEIC D EIAVINE < FEERFEICT — I MR DAL _ED=AExo/. &K
CTE(ZFBPE—~Weak—Mild—Standard—StrongDIEICEA L, &2 CTEFFBPE—>Weak—Mild—Standard—Strong DIEIZIEK
L7z, profile curveld, AIDRIDEDZEIGELEEN, MEEZT7 IV ILEEEERAEERBUCERICERIIEEFEIN, HEEZEK
ERZFERBRLUICBAICERIIFEALESNIY SR MIRA L. BEBREDEVCHWCTENES I D/, EE2FM=T
SHBAITEBRNDETH ST,

W TFEIAvETVERC, BEER DDA
AW TE s L s TV YT,

Fig.1i%, FBPi% &£ AIDR3DEDAME 7Y € »
I (Weak, Mild, Standard, Strong) o7 Ak
Bk b HIIRKE BRI B O BHERINAE CT (Computed
Tomographic Angiography : CTA) Wi{%T b 5.
(a) DFBPEIHEE 2% CRURIEHIC 2, SRalAL &
W] e 2 RS S BAFAE L TV 5. AIDR3D
#:1&, Weak — Mild — Standard — Strong & #%E
7Y &y MEREEDHEINT 5 AR XA LI S 2
MRS 7 > T 5. Fig.21%, Fig.1 DRIk #ED
MRS AF D 2R WEENR = A (D, @, ®) O—FF5r O
Bf55%, 7Y —> 7 I Image] #Hl\>8bit JPEG [
%% 512RFH TFR L 72 profile curve TH 5. Fig.1
O EFHE & WAk IZFBP#E — Weak — Mild —

=4 07.5] tw

AR, BRLTIANA 7Y » FEREBUIT IS H FHER
(hybrid iterative reconstruction:HIR) i, 7 4
v AR (filtered back projection : FBP)
FERISM LY, R 5o W e
e LTS Idiktha P Fx /v A7
A AT LA TR S M2 Adaptive Iterative
Dose Reduction 3D (AIDR3D) (x HIR#ZE:D —
FHETHY, WMEtFW /A XET NV - AF v F—FT

Koki Shibuya", Daiki Ishii", Masato Ota",
Yuuho Oda", Nanami Yoshizawa",
Tetsuya Yuasa”, Yuka Ayukawa®

1) Hokkaido University of Science, Department
of Radiological Technology

2) Graduate School of Science and Engineering,
Yamagata University

Received April 4, 2018; accepted June 28, 2019

20 (348) & HARZHBEHRBMZEE 2020. vol.67 no.810

Standard — Strong D M= HET (XK L T 2 23,
M550 gray value KT L FEPFAMFER L D>+ 7 2
MIWEPL T 5.



A

= .1_.*’;; ¥ r ]
Ly
%

7Y WM " -
o 1 ! »
el [ B0 1
> .“ ¢ 1 g & L
» " ;:'-!" e ] 1 ST
3 P AT Wi “-. : -4
o WL T,
b A’*L Aot G 1V Vs LT e

«
~
v

Fig.1 Brain CTA axial images of FBP and AIDR3D near the left anterior choroid

plexus artery
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Fig.2 Gray value profile curve of perforating branch of around left anterior choroid

plexus artery
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Fig.3 Self-made phantom and Helical scan
(a) Whole picture (each 3, 6, 10mm acrylic resin rods was fixed one by one to the center position and immersed in water)

(b) Schema of self-made phantom (c) Helical scan status
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Fig.4 ROI for measuring CT value profile curve set in the center of acrylic resin rod of axial image

(white line)
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Fig.5 ROI for measuring CT value set in the center of acrylic resin rod of axial image (white circle)
(@ 3mm (b) 6Bmm (c) 10mm
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Fig.6 Setting method of CT value threshold

(a) Acrylic resin rod CT value (125HU) —2 6 (SD)
(b) Intermediate value between the CT value of water (B)
and the maximum CT value of acrylic resin rod (A)
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Fig.7 Axial image CT value profile curve of acrylic resin rod
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Fig.8 Acrylic resin rod CT value histogram of volume data
(@ 3mm (b) 6mm (c) 10mm

Table 1 CT value analysis of acrylic resin rod
Average CT value (HU) Maximum CT value (HU)
3mm 6mm 10mm 3mm 6mm 10mm

FBP 102.1 106.4 116.6 FBP 173 173 173

Weak 99.4 104.8 115.6 Weak 161 165 163

Mild 98.8 105.0 115.4 Mild 158 162 160

Standard 95.9 104.5 114.7 Standard 148 153 154

Strong 93.5 103.5 114.2 Strong 141 147 149

Minimum CT value (HU) Standard Deviation
3mm 6mm 10mm 3mm 6mm 10mm

FBP 36 32 21 FBP 29.8 26.0 22.4

Weak 38 36 30 Weak 27.8 25.0 21.3

Mild 37 36 32 Mild 27.4 24.8 20.9

Standard 38 37 35 Standard 254 24.2 20.2

Strong 40 40 39 Strong 24.0 24.0 201

Table 2 Number of pixels
Threshold 70HU Threshold intermediate value between water value and
3mm 6mm 10mm maximum value of acrylic resin rqd

FBP 22767 98926 284690 Thieshold  gmm ~ Threshold  gmm  Thresold — 4omm
Weak 21788 97835 283329 FBP 86 16347 = 86 84867 & 86 250947
Mid 21767 97829 283340 Weak 80 17970 82 87792 80 268924
Standard 21180 97180 282636 Mild 79 18331 81 88716 80 269001
Strong 20851 96411 281927 Standard 73 20041 76 92082 77 272320
(pixels) Strong 70 20551 73 93685 74 275748
(pixels)
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Fig.9 Variable CT value profile curve and histogram

(a) 6Bmm bamboo (average CT value —760HU)
(b) 6mm acrylic resin rod (average CT value 125HU)
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Fig.10 Formula for area calculation of acrylic resin
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(a) Fixed threshold (section [a,b])
(b) Changed threshold after measuring CT value for each
reconstruction method (Fluctuation range)
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