MDCT(mul tidetector-row CT)

17
+ 1 2 3 4 5
6 1 + 7 8 9 10
11 11 11 12
MDCT 4 16
MDCT
CT(SbCT ) MDCT
cT
SDCT X
[1-5]
16 MDCT
6
CT cT
Multidetector-row CT MDCT
8 MDCT
MDCT
2,4,5
MDCT CT
X CT
MDCT
Multidetector-row CT(MDCT)
1
( 263-8555 2-1
4-9-1 E-mail:matsu@nirs.go.jp) cT 10
2 3 single-detector row CT(SDCT)
4 ;
5
5 cT
7 8
° MDCT
10
H MDCT
12 GE CT

(" )



MDCT
2.2 SDCT
CT
1 0.7-0.8 SDCT
Table
1 [1-3,6]
1 CT
5 80-90%
CT
5mm
10mm
CT
[7]
5mm
10mm
5-10mm thinsliceCT
3,6
3,9,15,21 thin
sliceCT
1 SDCT
5-10mm
5% 10%
2)
10%
SDCT

SDCT

Table 1 SDCT
1 0.7-0.8
120kV 120kV
20-30mA 20-30mA
10mm 10mm (7-8 mm)
2.0 15 (2.0)
180 180
10mm* 10mm* (7-8 mm)
* CRT 5mm
cT
5-10mm 95%
(8]
CT
2.3 MDCT
1
CT 1
5 80-90%
MDCT
1 0.5 CT
SDCT
5mm
2 10mm/
50mA(25mAs)
MDCT
MDCT VA

CT



high pitch

cT
0.5 7/ 16  MDCT
2-2 5mm  1-1.25mm high
5-10mm pitch median pitch low pitch
0.5-0.625mm
thin slice CT high pitch
Table 2 (Aquilion )
(14 MDCT (2216 MDCT
4 4 2 2 2 1 1 1 0.5
mm mm
1.375 [ 0.75 | 1.375 0.937 | 0.687 | 1.437 | 0.937 | 0.687 | 1.437
*1 *1
25 12.5 | 20 17.5 12.5 25 17.5 |12.5 | 22.5
mAS mAs
CTDIw 1.30 1.30 | 1.24 | CTDw 1.36 *4 1.30 *4 *4 1.31
mGy mGy
1.0 1.15 |1.23 1.0 1.06 1.27 1.11 | 1.2 1.49
*2 *2
6.8 12.5 | 13.6 5 6.5 6.5 10 13.6 |13
sec*3 sec*3
*1 (mm/ ) *2
,*3  300mm *4
> low pitch
2.4 MDCT pitch
16 CT 2-2.5mm
MDCT 2 60 low pitch 6-7
high pitch
median pitch
15% Aquilion( )
4,16 CT
(mm/ )/
1.5 high pitch 1
median pitch 0.7 low 2.5MDCT
pitch
(30cm) 15 Aquilion  SDCT 0.5 /1
0.5 7/ 4  MDCT 5mm 2
4-5mm highpitch  low 10mm/ 50mA
pitch 2-2.5mm 30cm weighted CT dose




index(CTDIw) 1.1mGy
CT
thinslice
CTDIw 1 3mGy
Table 2(1),Table 2(2)
4,16 CT
high pitch
50mA median lowpitch  25-35mA
MDCT
(Table 2(1))
0.5mm over beaming dose
efficiency
XY VA
MDCT [9,10]

[11]

2.6 MDCT
cT
MDCT
cT

5-10mm

[12,13]

XYZ

[14]

5mm
5mm

CT

2-2.5mm

MDCT

thin slice CT

4 CT
2-2.5mm  1-1.25mm

1mm

1-1.25mm

thin slice CT

thin slice CT

5-10mm

electronic caliper

[12,13,15]

CT

CT

5mm
thinslice

4-5mm

2-2.5mm 16 CT

,16  CT
thinslice



MDCT

CT
5mm
2.7 MDCT 5mm
= 5mm  Smm
3mm  3mm
4 CT 2-2.5mm
high
pitch 16 CT
1-1.25mm high median CT thin slice CT
low 5-10mm
1-1.25mm
high pitch
D 2)
X Y
3)
4 CT
4-5mm low pitch 16 CT
1-1.25mm median pitch
10
13-15
16 CT 1-1.25mm low
pitch
2.8 MDCT
CT
thin slice CT
Maximum
10mm  210mm intensity projection
[16,17]

Imm 5mm 3mm



2.9
CcT

4-5mm

low pitch

Smm

MDCT

MDCT

3.1
CT

MDCT

MDCT

QA/QC

3.2

CT

MDCT

4 CT

high pitch S5mm  5mm

16

1-1.25mm  median

3mm  3mm

5-10mm

SDCT

[18-24]

1999

CT

SDCT
)CT
CT
(CTDI)
CTDI
1002=5mm 10mmep
140mm  PMMA (
160mmep 320mmep)
CTDIl,g
CTDI,g MDCT
CTDI 40

CTDlgy, CTDlyp, CTDI,, MSAD, DLP
SDCT
cT CTDI4g

col,,
CTDI,y(Volume CTDI=1/pitch factor

> CTDIW) DLP
CTD 40



Table 3

120KV (mGy)
22.5mAs 0.7 0.5-1.0
20mm 2.1 1.5-3.0
1.375 1.7 1.5-2.3
( 30cm 2.6 15-3.7
(MSv) 2.4 1.3-3.8
Male 1.1 0.8-1.7 ( ) 29 1533
Female 1.2 0.8-1.7 4
Table 4
MDCT
mGy cm 120kV 75mAs/r cT
2mx4 4mx4 8mx4
A 33.8 59.0 104.
FOV:L B 30.4 534 95.2
C 24.8 449 86.7
A 337 589 104 cr
FOV:M B 31.2 540 95.9
C 246 449 866 QA/QC
X
Dose Efficiency film TLD
CTDl g
X 3.3 MDCT
2
MDCT
4 16 MDCT
X Table 2
MDCT
PMMA Table 3

164cm

cTDI,, CTDI,, DLP 2 1 4mGy 0.8 1.7mSv



mAs

30%

4 3
Table 4
X
[1-3,25-33]
4.
CT
CT
CT
multi detector row CT
MDCT CT
CT
single detector row CT SDCT
MDCT
MDCT SDCT CT
kv) (mA) (s)
4.2 CT
CT —
CT(Fig.1)
2 SDCT
MDCT “e i
LSCT-001
3.4
CT 1

CT



Fig.2
PC-4P

Fig.1 cT

,LSCT-001

4
4.2.1

Fig.3
10.3CT 9015
100mm
3ml Fig.2
4.2.2 PC-4p
4.2.4
cT -900HU Fig.3
ACT
JAN 200mmep 100mm
CT=100HU  270HU
ACT =100HU 12 4mmep(2mm 160mmep
step) ACT=270HU 10 2mm 30mmep 8
@(2mm step) 5 CT
-1000 400HU 150 200HU
4.2.3 4.3
CTDI
PC-4P 192X

500-100 500



4.3.2

4.3.1 CNR

1 4.3.2.1

1)
2)CT 2)

Fig.4 3) z
=+10mm Imm
3) 4 Ww2000  WL-600
z

5mm

4.3.2.1 Z
standard deviation (SD)
D
Imm
Fig.5
Z

Fig.4

Fig.5 SD ROI



4.3.2.3 contrast noise ratio

(CNR)
Imm
5
1) Fig.6  CNR
10mm  270HU
CNR
2 2
cvr = [P =505 _fDB
SD,
Fig.6 CNR
SDy : SD, SDg:
SD
Table 5
4.3.3 LSCT
1)
[keV] [keV]
30 0.915 46 0.925
31 0.916 47 0.925
2) 32 0.917 48 0.925
33 0.917 49 0.926
S 34 0.918 50 0.926
35 0.919 51 0.927
36 0.920 52 0.929
3 37 0.921 53 0.930
Dose = f C K X 38 0.921 54 0.931
F 50KkeV 39 0.922 55 0.933
= 0.926 [rad/R = cGy/R] 40 0.923 56 0.934
C 41 0.923 57 0.935
K K = (po/p) 42 0.924 58 0.936
(273.2+t)/(273.2+10) 43 0.924 59 0.938
X 44 0.924 60 0.939
f 50keV HVL=6.97 mmAl 45 0.924
f-factor
t p
Table 5 C t0 po



Table 6 120kV 10mm-slice 1s/rot
mAs-value 150 / 30 [mAs]
Mass Contrast ACT 1 1.5 2 2.5
Positon Detectability [mmcp]
Apex 6/6 6/6 6/6 6/6
210 Bifurcation 476 6/6 6/6 6/6
Base 6/6 6/6 6/6 6/8
Apex 8/ 10 8/ 10 10 /7 10 Not / 12
100 Bifurcation 8/ 10 8/ 10 10/10 | 10/ 12
Base 8/ 12 12 / Not | Not / Not | Not / Not
Dose [mGy] 18.3/3.9|1123/26(9.2/2.0(|7.4/7 1.6
4.3.4 1.5 12.3mGy CT
30mAs, 2.0 2.0mGy
CT 6 1
CT ACT=270
ROI(20
><20 pixel) CT 150mAs,
1.5 12.3mGy CT 30mAs,
2.0 2.0mGy 6
1
CT ACT=270
4.4 6
4.4.1 mmep mAS
SDCT Fig.7
Table 6 30mAs 1.0 2.5
120kV 10mm-slice 1 /
300mm CT
1.0 2.5(0.5 step) CT ACT=100
30mA  30mAs 150mAs  30mAs
Fig.8 30mAs
150mA  150mAs CT 1.0 2.5
X-Vision/Real 150mAs  30mAs
5 CT
2.0 30mAs 150mAs
150mAs, 10mmep



I I \
I |

Fig.9 X
Fig.7 ACT=270
: 120 kv 1 s/rot 10-mm
CT=270 slice 2.0
120 kv 30 mA 1 s/rot : 30mAs ; 150mAs

10-mm slice thickness

; 1.0 'F"""lll"

; 1.5 :

; Pitch 2.0 ; Pitch 2.5 ; _
- == ér-_ ‘

Fig.10 X
ACT=100
: 120 kv 1 s/rot
10mm-slice 2.0
B ; 30mAs ; 150mAs
Fig.8
CT=100 Fig.9
120 kv 30 mA 1 s/rot 2.0 150mAs
10-mm slice thickness 30mAs Fig.10
; 2.0 30mAs

; 2.5



Fig.11 4DAS-MDCT : Toshiba
120kV  30mA 0.5s/rot  15mAs  2mm>=<4DAS 10mm-slice pitch factor
1.375(HP5.5) Fc57+2D filter
+5mm -5mm
; émmd  Dose; 2.07=0.01mGy

Fig.12 16 -MDCT
120kv  30mA 0.5s/rot  15mAs  1mm><16DAS 10mm-slice
0.7(HP11) Fc57+2D filter
+5mm -5mm
; 6mmd Dose; 4.03=2=0.01mGy

Fig.12 16 10mm-slice

4 -MDCT ( +5mm
ALCA) 16 -MDCT ( -5mm
NCC) 6mmdp 4_03==0.01mGy
Fig. 11 15.1sec
4 -MDCT  10mm-slice 0.7 4 (2nm><4) 16
+5mm 16) 10mm
-5mm emmdp
2.0720.01mGy 1 2mm

16sec 1.375 10mm

(Imm><



Fig.13 MDCT 1 120kv  30mA 0.5s/rot. 15mAs  1mm

<16 10mm-slice, 0.7(HP11) Fc57+2D filter,
+1mm, -1mm ; 4mmd  Dose; 4.03=0.01mGy

> 2mm-slice(FWHM2.8mm)  Fc53 Aquilion 4
> lmm-slice(FWHM1.45mm) Fc50 Aquilion 16
: 2mm-slice(FWHM2.0mm)  Fc50 Aquilion 16

MDCT
10mm 16 2mm-slice , 4mmd
16
Fig.13 Fig.11,12 MDCT
Thin-slice Thin-slice
4 2mm-slice 16DAS  1mm-slice 2
2mm-slice 4

4AmmPp



2
i B Svs. A
1.8
16 F J Svs. B: Pre 1mm-slice 2mm-slice
i E Svs. B: Post 1mm-slice
1.4 1
3?1_? B X -
= 1| Imm-slice, 1mm
=
g L
0.8
0.6
0.4 4.4.2
i IE 2 CT
0.2
0 M 1 M 1 M 1 M 1 M 1 M 1 M 1
400 200 0 -200 -400 -600 -800-1000 system A
CT value THU1 Fig.14
Fig.14 A
A B
2
35
_30 4.5 CT
=
= 3 T
‘=25 |
=i
T CRT
_§20 -
L
.15
N “<SDCT
‘g.l'n E R
2 Regression analysis
5 Y =a exp(bX)
Yy = 1.000
mAs
0 L~ AR T T T [ S T O ST N ST NN S N
100 150 200 250 300 350
Diameter of cylindrical water phantom [mmc]
Fig.15
4.5.1
CT
MDCT
Fig.15

16

10mm-slice 1s/rot.

16

2mm-slice 1mm

LCD
CT

.CT

CT

120kv  50mA



-
N

-

[mGy,/ 100mAs]
N
T

=
o
T

120kV:Center
120kV:Perip.
80kV:Center

@ o m <

80kV:Perip.

| | | |
w £ (82} (2]
[my, 100mAs]

|
N

|
-

o

CTDI of the Phantom (16cm diameter)

Fig.

16

Diameter of the Phantom

16

CTDI

100

32
[em]

CTDI of the Phantom (32em diameter)

30mA fixed
CT-AEC filter (+)
CT-AEC filter -

80 }
I »\‘
60 0

40

SD

20

i ‘ A/q“l

1 51

Fig.17

101

151 201 251

slice position mm

CT AEC

SD:120kV,0.5s/rot,1mm > 16

factor0.7

ROI

Fig.16

(HP11)

SD

301

Pitch

1/2

CT Dose

Index: CTDI
16cmep
lcm
32cmep
16cmep  32cmep

4.5.2 CT-AEC
CT
cT
CT-AEC
Fig.17 30mA CT-AEC
SD CT
Aquilion 16 Toshiba
DLP LSCT-001
CT-AEC
30 A
CT-AEC
Z SD
Table 7 ,
, CNR
30mA fixed 1.7 2.6 2.8
CT-AEC filter (-) | 1.6 2.2 2.7
CT-AEC filter (+) | 1.9 2.5 3.2
Table 7 A
CT=270 CNR CT-AEC
30mA

CT-AEC



CNR SD CT
, CT
CT—AEC CT
¢ ) cT
Fig.18 4.5.3
120kV,
100mA CT
80kv, 10mA Ww
WL
80kV, 10mA
CT
120kV  30mA
0.5s/rot  1mm >< 16DAS
0.7(HP1D) 80kV,10mA o8
2 120kV, 10mA 4 120kV,100mA | 1900 OOmA
36 A N 100k 10mA
R0l 10mA
26 )
CT-AEC T
‘D—_‘ 25
’ o
24 |
27
99 ] v |
0 50 100 150 200 250 300
4.6 CT slice position [mm]
Fig.18
CT
CT CT CTDI
CT
TLD
4.6.1CT
CT CT

TLD



4.6.2 CT

CT
CT
CT
CT CT A B C-type
CT
CT X (mAs ) 4.6.4LSCT
LSCT
3
CT
CT
CT
CT
SDCT
4.6.3 CT
SDCT
120kV 50mAs 10mm-slice
2.0
1. LSCT
Thin
Slice GGO
LSCT
20mm 3
A B C-type GGO
A B C-type 5
A B-type 100% C-type 74.8% CT Aquilionl6



30

CNR

Table 11  computer aided detection (CAD)
CAD
= 10mmslice,10mm 10mm
= 1mm
10 CAD
CAD true positive
2t (TP) false positive (FP) A
21t A
20 ‘ : B,C
0 50 100 150 200 250 300
Slice Position [mm] FP
Fig.19 3 FP TP
( ) 3
120kV  30mA pitch factor 0.7
scanrange 300mm FCO1 3 LSCT
cT A, B, C
Table 8
P=0.2378>0.05 A,B,C
Table 8 10
(mGy) P 0.2378 0.05
A B C
10 3.1872 3.1609 3.1751 3.1744
0.0397 0.0277 0.0330 0.0335
Fig.19
3
Table 9
1 Table 9
5mm mm  Imm 1mm
5mm
A B C
33 35 | A4
113 | 108 | 111
CNR  Table 10 CNR A 233 | 231 | 231
B
3



Table 10 CNR
5mm 1mm
A B C
10mm | 1.573 | 1.322 | 1.577
8mm | 1.533 | 1.039 | 1.236
6mm | 1.536 | 1.156 | 1.169
4mm 0.966 | 0.727 | 1.129
10mm | 2.442 | 2.050 | 2.640
8mm 2.08| 2.306| 1.480
6mm | 2.225| 1.199| 1.702
4om | 0.699 | 0.873 | 0.921
10mm | 2.503 | 2.103 | 1.741
8mm 2.321| 2.102 | 1.513
6mm | 2.121| 1.967 | 1.992
4mm 1.692 | 1.505| 1.112
Table11l CAD
L 10mmslice
A B C
2.6 2.8 2.7
P 2.9 2.5 2.7
2.8 2.6 2.5
8.3 7.9 7.9
0.7 0.6 0.1
FP 44.1 2.8 0.1
37.9 2.9 1.4
MDCT [1-3,34-38]
5.1
CT , (
3mGy
CT

0.8 [/ rot

120KV, 50mAs ,
=<2 s 1.5
15 ,
L 180
feldkamp ,

5mm/5mm 1, X

CT
50
CT

5.2

5.2.1
CT

€)) X CT

a)
b) X

d

e)

L)

v))

h)

€ ( )
€)

2)

b) CRT
c) LCD
4)cT

5.2.2
) X CT

Fig.20

CT
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, X s
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Fig.21 ;
t ’ 3
Rotate/Rotate(R-R)
R-R , 30 60<
4 Stationary/Rotate(S-R) ,
, 3
2 MDCT
0.5mm
e)

9
[
feldkamp
5mm/5mm 1.
2000,

180

(

, CRT(LCD)

-500

CPU

/
1200
-800),
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Fig.22  MDCT
(1 64)
CT
socT ,
Q2 64 )
, 1
64) MDCT
, CT
MDCT ,
( 7
)
1)MDCT
MDCT , 1 (1 64)
0

3D

Single-Breath-Hold

2)
MDCT

MDCT

MDCT

180

feldkamp

MDCT

, 1
180
Z
, 2 4 MDCT
SDCT
8
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1)CT

h) a) cT
’ 2005 1
CT cT 28
1, 13 ,GE 3
, , 1 SDCT
21 ,MDCT 7 SDCT
2 7/ 0.7 /
. MDCT Asteion , 4
, 0.75 , ROBUSTO
, 4 ) 0.8
(@) ( ) , Emotion Duo( , 2
X CT , 0.8 )
, b)
CT ,
® ,
a) 3.8m, 2.5m, 12m
JIS 3000cd/m® ,
b) CRT (Cathode-Ray Tube) ,
CRT cT
; 2000
(CRT-2K) 4000 (CRT-4K) ,
CRT-2K 2048 >< 2560 ,
410-800 nit ,

¢) LCD (Liquid Crystal Display)

Lco
TN(Twisted Nematic) IPS(In Plane CT Fig.23
Switching) , IN 3.5m, 2.5m,
, 11.3m, 19.5t CT
IPS ROBUSTO ,
, , 75kVA 200V

CRT
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6.1
@
MDCT

CRT LCD

b)

MDCT

MDCT

d)
e)
)
1)
ID
kK)Window Width/Window Level
D RL PA Feet
First/Head First Supine/Prone)
m) (View from Feet/View from Head)
n) Fov
FOV (mm, cm)
0) lcm
@
MDCT
a)



MDCT

b)

MDCT

d)

6.2
€y

CT

WWAWL
MEAN, SD

@
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6.3
@

6]

MDCT

Fig.27

(Fig.28)

Fig.28

(Fig.27)




Fig.29

Fig-30

Fig.29

Fig.30

Fig.31

®

Q)



b)

Fig.29

Fig.31

FoV

10

MDCT

Fig.32

Fig.32
1.5

[39]

[40,41] 300mm
280mm

MDCT



BAC(bronchiolo-alveolar carcinoma)

MDCT
®)
MDCT
6.4
CT
MDCT
MDCT SMPTE
"I Society of Motion Picture and
Television Engineers. X [42-47]
CRT
7.1
MDCT SDCT CT
7.2 (Table 12, Fig.33)

@



Table 12 CT
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CT .,SD
1
2
( ) €)
(@)X
X 120 kv
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7.4

MDCT
MDCT
ICRP
[48] Ug
Si(Up)
S(uo)
dp/du
M
Bi(u) d T
S(Uo)

o) _ ). Bilu): refu).
[ajrad]i =P(u)-Bi(u)- rmi(u)-D,, /d

Si(uo):J‘w (d—pjrad‘i-T(u)du

u+10{ du

S(u0)=zi:5i

[49]
W) (P> (D)=
(Fs)> )=

(Fa)><[ 5 (ns)—

5 (o)]

W) W N

Fs=90%  S=85%  FaE95%
Ws=71%[50]
MDCT
Table 13
MDCT
35
39 45 49
MDCT

1.0mSv
Table 13 MDCT

()
20 24 0.04 0.01
25 29 0.08 0.05
30 34 0.38 0.12
35 39 154 0.24
40 44 1.35 0.54
45 49 2.44 1.07
50 54 4.01 1.82
55 59 6.53 2.80
60 64 13.67 3.95
65 69 22.37 5.15
70 74 64.86 10.81
75 79 59.64 11.28
80 84 277.55 42.70
85 89 192.66 33.94




1AEC CT-AEC

2)CRT cathode ray tube
3)CT-AEC

CT Dose Index MDCT

4)CTDI

CTDIw

5)DAS data acquisition system

—

MDCT
6)LCD liquid crystal display
THMDCT  Multi Detector row CT

CT 2
MDCT 4DAS

8)SDCT Single Detector row CT

CT MDCT
CT
9)
Real
EC, Auto-mAs
CT-AEC
10) SDCT

SDCT

11)
MDCT

12) CRT LCD
13)

14) (

1.0
15)
16) MDCT

MDCT
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