Siemens Sensation 4 MDCT scann

CHAPTER V

5.1. Radiation Dosimetry

RESULT

Tables 1 presents calculated values of CTDI, and table 2
shows CTDI,, per examination for each of the protocol parameters in

»

CTDI(mGy)
Effective Slice 1

kV mAs Collimatioi : Center | Peripheral CTDIw
80 100 4x1m ™ 5.85 8.94 7.91
2x8mm 54 6.57 6.18
120 4x1m 4 ! 8.84 10.75 10.11
2x8mm _16mm 6.32 7.82 7.32
150 4x1m AT 10.87 13.37 12.54
2x8mm 4016 8.3 10.09 9.49
260 4x1mm i [ +4 1 19.69 24 22.56
2x8mm 4 80 mm ¢~ 1 \ 14.33 17.53 16.46
320 4x1mm M. 4 85 24.16 29.41 27.66
2x8mm | 8.0 : 29.86 17.44 24.49 22.14
120 | 100 4x1mm Ere o A 89 20.77 23.76 22.76
2x8 ; 15.14 17.29 16.57
120 4x1 24.89 28.5 27.30
2x8mmd Ot 18.19 20.82 19.94
150 4ximm. | 4.0 mm mm 46.0E 31.71 27.91 29.18
2x8mm 4 8.0 mm 16m, | 3364 23.13 26.39 25.30
260 | ' £55.1 62.81 60.24
ﬁﬁﬂ% 0 1 5 40.28 4573 43.91
320 ximm | 4.0 mm 4mm 98.72 6824 | 77.35 74.31
~ 0 fTXEIm\ﬁ d;ﬁs E 11961 Ei 56.51 54.24

Table 1% CTDI,, values of Siemens Sensation 4 scanner in sequential

mode for head examination without contrast agent and rotation
time is 1.0 sec
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Effective Slice Slice
kV mAs Collimation width Feed/Scan | CTDIvol
80 100 4x1mm 4.0mm 2.6mm 7.49
4x2.5mm 8.0mm 6.5mm 6.84
120 4x1mm 4.0mm 2.6mm 8.99
4x2.5mm 8.0mm 6.5mm 8.20
150 4x1mm 4.0mm 2.6mm 11,33
4x2.5mm 8.0mm 6.5mm 9.71
260 4x1mm 4.0mm 2.6mm 19.83
4x2.5mm 8.0mm 6.5mm 16.94
320 4x1mm 2.6mm 24.28
4x2€ _u" 80m 6.5mm 20.93
120 100 _|SAximm. |} Al 2.6mm 19.89
A%2.51 gomf ¢ 6.5mm 17.09
120%= =231 2. 0MM™ ™ 2.6mm 23.83
. l‘:?fm _ 8.0mm | "6.5mm 20.41
o nm | ' 29.59
jf ff‘ ,ﬁ "1\\ 5mm 25.80
5 mm | 52.50
Im@ﬁn i Ngom |50t

i, | . 2.6mm 64.01

l [ £ m-m um 8.5mm | 5553
Table 2 : CTDI,,, valués g Sidﬂéﬂ 6 on 4 scanner in spiral mode

for head exami atq@ﬁh ntrast agent and rotation time is
0.75 sec LT ?; o

"—."

Tables f€TDI,, and table 4
demonstrates CTDI s per examination for each 0f the protocol parameters
in Siemens Sensation ¥6AMDCT scanners

@HQQ}Q &Jan ?bqﬂ ﬂ ;(]rﬂP IMA head

phantom 16 cm m diameter. THe results shew that the rﬁ{atlon dose was
1ncreas ‘ﬂ_ﬁxﬁrm W’]sﬂ e width, and
feed/scalq are constant). In increasing slice co 1mator shce width, and
feed/scan, while the kV and mAs were constant, the radiation dose was

decreased. As the result, the central radiation dose was lower than the
peripheral.

The radiation doses of Siemens Sensation 4, 60.24 mGy (in
sequential mode), and 29.59 mGy (in spiral mode) were found for routine
protocol parameters at King Chulalongkorn Memorial Hospital. The
radiation doses of Sensation 16 was 66.36 mGy (in sequential mode), and
24.77 mGy (in spiral mode) for routine protocol parameters.
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CTDI(mGy)
Effective Slice Slice

kV mAs Collimation | width Feed/Scan Air Center | Peripheral CTDlw
100 100 0.75 mm 4.5mm 9.5 mm 17.67 11.32 13.22 12.59
1.5 mm 9.0mm 19.0 mm 15.57 9.86 115 10.95

120 0.75 mm 4.5mm 9.5 mm 21.24 13.6 15.87 15.11

1.5 mm 9.0mm 19.0 mm 18.71 11.83 13.85 13.18

150 0.75 mm 4.5mm 9.5 mm 26.55 17 19.84 18.89

1.5 mm 9.0mm 19.0 mm 23.38 14.79 17.21 16.40

260 0.75 mm 4.5mm 9.5 mm 46.36 29.69 34.8 33.10

1.5 mm 9.0mm mm 40.87 25.86 30.19 28.75

320 0.75 mm 4.5mm 61.98 39.65 45.96 43.86

1.5 mm 9.0m 52.66 33.24 38.89 37.01

120 100 0.75 mm 9.5 mn 8 17.41 19.91 19.08
1.5mm 4=80mm-| 190m 1513 17.28 16.56

120 0.75 mm 915 5 20.9 23.69 22.76

1.5 mm 9,0 mm 18.14 20.78 19.90

150 0.75 mm ) | 26.21 29.87 | 2865

1.5m 19.0 mm 1 22.75 26.17 | 25.03

260 0.75 mm : 45.46 52.07 49.87

1.5m 39.56 45 43.19

320 0.75 mm 60.69 69.19 66.36

1.5 mm 49.89 55.53 53.65

5.2. Comparisow of Radiation Dose

T@Mﬂelﬂﬂamgﬂsgf?wa&CT scanners, the
CTDI,, was used. This CTDI,, ¢values prowide a radiat ose to each
scannin%ma’mﬁ,% Hl%a:q&}r% ﬂ;ﬂé{g‘he protocol
i.e. : s) of tv

paramete

0 scanners that used to calculate CTDI,,
must be similar.

Note that the result of radiation dose from two MDCT
scanners, only in the series of 120 kVp, were compared. Because,

Sensation 16 MDCT scanner could not used protocol parameter at 80 kV.
The lowest kV for Sensation 16 is 100 kV.

The comparison between the radiation doses of two MDCT
scanners are shown in Figure 10 and 11.
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Effective Slice Slice
kV mAs Collimation width Feed/Scan | CTDIvol
100 100 0.75 mm 4.0mm 5.1mm 12.28
1.5 mm 8.0mm 13.7mm 10.79
120 -0.75 mm 4.0mm 5.1mm 14.33
1.5 mm 8.0mm 13.7mm 12.5
150 0.75 mm 4.0mm 5.1mm 17.66
1.5 mm 8.0mm 13.7mm 16.01
260 0.75 mm 4.0mm 5.1mm 30.54
1.5 mm 8.0mm 13.7mm 27.14
320 0.75 mm 4 Dmm 5.1mm 37.74
1.5 mm, | | 810mg 13.7mm | 34.06
120 100 | o O‘*-\ML/FF.{? : 18.76
. - 16.42
120 21.82
" 19.52
150 ‘-J"Su‘??l‘!}u.;. o ttmm | 2477
‘.ﬂl J»Hl n:« n. : 24.63
264 5.1 47.18

FITEE -mmm ni 42.12
320" | £0.26 dim [ 40mim'\ |\ 54 57.86
| 454 Mﬁ mm | 13.7¢ 52.35

2% AN
Table 4 : CTDI,,, valueés of Siemis 15, a‘ 6 scanner in spiral mode

for head examifiatigitsithou trast agent and rotation fime is
0.75 sec

oY 9

:.l“‘

Figuremo :Comparison of Radiaﬂon Doses
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Figure 11 : Comparison of Radiation Dose in Air
between Siemens Sensation 4 and 16 in Sequential
mode at 120 kV
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5.3. Image Quality __‘___*;

Imagg f;_“"‘:_”?mﬁ\ ysis of image noise.
Noise is expressed™8s £

&-fricasured density values
(in Hounsfield units, | )W ROLip an image taken from a

PMMA phantom. Nohse always hlghit;‘, in the center than in the surface

oo Th‘sﬂﬁ’ﬂ“ﬂ 1t EI‘WW H‘Tﬂ“&’e‘“s i e bt
cron LA mf;ﬂmﬂm o

phantom For Siemens Sensatlon 4 (Table 5 and 6), in sequential mode
with thin slice protocol R* = 0.9668 centrally, p < 0.05, and R* = 0.9922
perlpherally, p < 0.05, with thick slice protocol R* = 0.9208 centrally, p <
0.05, and R* = 0.9392 perlpherally, p <0.05 (Figure 12 and 13).
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Noise(HU)
Effective Slice
kV mAs Collimation | Slice width | Feed/Scan Center Peripheral
80 100 4x1mm 4 mm 4mm 10.7 8.7
2x8mm 8mn 16mm 5.6 5.40
120 4x1mm 4.5mm 4mm 10.2 8.5
2x8mm 9.0mm 16mm 5.6 5
150 4x1mm 4.5mm 4mm 10.4 7.6
2x8mm 9.0mm 16mm 5 4.6
260 4x1mm 4.5mm 4mm 7.4 W
2x8mm 9.0mm 16mm 3.9 3.6
320 4x1mm 4.5 6.9 5.0
2x8mm 3.9 35
120 100 4x1mm 6.9 o1
2x8mm m M 3.5 3
120 4x1 o B 6.3 5.1
2x8 . 3 2.9
150 4x1m ! 5.7 5.1
2x b7 2.5 2.3
260 4x1 m 4.4 3.8
2x8fMm m{;= 1.9 17
320 4x1m .5m - 4 3.9 3.5
2x8Mm i , 2 1.6
Table S : Image noises iemens S n 4 scanner in sequential
mode for head exan O] t contrast agent and rotation
time is 1.0 see™
Figure 12 : Siemens Sensation 4 Image Noise in
W N TS
= ¢ o Q/
e :
S RIS T B0
§ 10 | q R2 = 0.9668 s Peripheral
'u-) — Center
5 — Peripheral
0 § : R?= 09922
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CTDIw(mGy)
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Figure 13 : Siemens Sensation 4 Image Noise in
Sequential Mode with Thick Slice Parameters
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In spiral mo
<0.05, and R? = 0.93'

ith thick

ol R>=0.9073 centrally, p

slice protocol R

= 0.7906 centrally, erally, p <0.05 (Figure
14 and 15).

a Noise(HU)
kV | Effective mAs e ation’. - | 4Slice ed/Scan | Center | Peripheral
80 100 x g o4 2.6mm 7 6.1

xZommi s~ mm 6.5mm 4.1 3.3

120 R . |- 2.6mm 5.2 4.9
4x2.5 = m 6.5mm 3.7 3.2

150 hC 2.6mm 5.1 46
fell m 3.7 3.0

260 _ m 4.9 3.7
— 4x2.5m 76.5mm 3 2.8

320 ' 4x1mm 4.0mm _ﬁ.emm 36 3.2
£4x2.5mm _@B80mm 6.5mm 2.8 24

120 100 1 Ohin@ 117 & 3.3 2.8
1@%%“ '6. 25 2.1

120 4x1mu 4.0m& 2.6mm 3.3 2.4
i 2.6 2.0

1 x4 .Omm m (3> 2.1
q 4x2.5mm 8.0mm 6.5mm 2.5 2.0
260 4x1mm 4.0mm 2.6mm 2.5 1.8
4x2.5mm 8.0mm 6.5mm 2.4 1.9

320 4x1mm 4.0mm 2.6mm 2.2 1.5
4x2.5mm 8.0mm 6.5mm 2.5 1.4

Table 6 : Image noises of Siemens Sensation 4 scanner in spiral mode for

head examination without contrast agent and rotation time is
0.75 sec
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Figure 14 : Siemens Sensation 4 Image Noise in
Spiral Mode with Thin Slice Protocol
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For Siemens Sensation 16 (table 7 and 8), in sequential
mode with thin slice protocol R* = 0.9357 centrally, p < 0.05, and R* =
0.9853 peripherally, p < 0.05, with thick slice protocol R* = 0.9034

centrally, p < 0.05, and R* = 0.9961 peripherally, p < 0.05 (Figure 16 and
17).



23

Table 7 : CTDI,, values ’«-;. 1)
mode for head exats

STD(HU)

time is 1.0 sec _,_,,;_ T I

Figure 16 : Slerpe s Sensation
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Noise(HU)
kV Effective mAs Slice Collimation Slice width | Feed/Scan | Center | Peripheral
100 100 0.75 mm 4.5mm 9.5 mm 6.5 5.6

1.5 mm 9.0mm 19.0 mm 52 3.9

120 0.75 mm - 4.5mm 9.5 mm 6.6 5.1

1.5 mm 9.0mm 19.0 mm 5.1 3.6

150 0.75 mm 4.5mm 9.5 mm 6.3 4.7

1.5 mm 9.0mm 19.0 mm 4 3.2

260 0.75 mm 4.5mm 9.5 mm 4.7 37

1.5 mm 9.0mm 19.0 mm 3.2 25

320 0.75 mm 4.5mm 9.5 mm 3.9 34

1.5 on “\\llf omm 19.0 mm 23 2.2

120 100 |  o75mn /A 5 9.5 mm 56 46

3.0 19.0 mm 4 31

120 ko | 9.5mm 5.3 4.4

. 90mm._ | 19.0mm 37 2.9

150 ._mﬁ 4495 mm 4.5 36

gl / =3 9.00m. %.19.0 mm 36 26

260 ,ﬂ'}, 7 MFUL mm W 9.5mm 34 2.9

I.Jfl- b 90mm), | 419.0 mm 3 2.1

320 O Bam N M5mm | 9.5mm 3.5 2.7

F £58n b8l m?\\ 19.0 mm 2.9 1.9
2GZIZA \\) |

o116 scanner in sequential
without contrast agent and rotation
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Figure 17 : Siemens Sensation 16, Image Noise in
Sequential Mode with Thick Slice Parameters
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In spiral- R*=0.9857 centrally,
p<0.05, and R* = 0.9 thick slice protocol R*
= 0.9962 centrally, p ’ erally, p <0.05 (figure
18 and 19).
el Noise(HU)
kV | Effective mAs | “Sli 2] Feed/Scan | Center | Peripheral
100 100 05 mmyra i 4.0 5.1mm 6.0 2.1
5 — 13.7mm 4.4 3.7
120 0.75%m m 5.1mm 5.6 4.7
1 ey 13.7mm 4.1 3.3
150 | B * _5,1mm 4.9 42
.7mm 3.5 3
260 = 0 Amm 3.6 3.1
L I mm 13.7mm 2.8 2.2
320 0.75 mm 4.0mm 5.1mm 3.4 3
e dor S150m on o 80mn m | 24 | 21
120 1ooﬁ d78m iﬁ% I j.1ﬂm 5 4.1
4 1.5 mm 8.0mm 13.7mm 35 3
12 0. . 0 _ 5. 46 3.8
Nk 8.0m 1. 3.2 2.8
q 15 0.75 mm 4.0mm 5.1mm 4.1 34
1.5 mm 8.0mm 13.7mm 2.8 2.4
260 0.75 mm 4.0mm 5.1mm 3.2 2.6
1.5 mm 8.0mm 13.7mm 22 1.9
320 0.75 mm 4.0mm 5.1mm 2.8 i
1.5 mm 8.0mm 13.7mm 2 17

Table 8 : Image noises of Siemens Sensation 16 scanner in spiral mode
for head examination without contrast agent and rotation time is

0.75 sec
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Figure 18 : Siemens Sensation 16 Image Noise in
Spiral Mode with Thin Slice Protocol
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