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Abstract The height of the table should be considered important during computed tomography (CT) examination, but ac-
cording to previous studies, not all radiology technologists set the table at the patient's center at the examination, which
affects the exposure dose and image quality received by the patient. Therefore, this study intends to study the image
quality exposure dose according to the height of the table to realize the optimal image quality and dose during the brain
CT scan, The head phantom images were acquired using Philips Brilliance iCT 256, When the image was acquired, the
table height was adjusted to 815, 865, 915, 965, 1015, and 1030 mm, respectively, and each scan was performed 3 times
for each height, For the exposure dose measurement, optically stimulated luminescence dosimeter (OSLD) was attached to
the front, side, eye, and thyroid gland of the head phantom, In the signal to noise ratio (SNR) measurement result, The
SNR values for each table height were all lower than 915mm. As a result of exposure dose, the exposure dose on each
area increased as the table height decreased. The height of the table has a close relationship with the patient's radiation
exposure dose in the CT scan,
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1. 871z

H oLof| AME-E AHH]= Brilliance iCT 256 (256 slice
MDCT, Philips Healthcare; Netherlands)©]™, head
phantom-2 CIRS radiosurgery head phantom, A&Al= FA}
=R A (optically stimulated luminescent dosimeter,
OSLD)E ©-833itHFig. 1], B/ #41& $18f SPM12 (SPM
software; UK), MITK Workbench v2022.04 (German

Cancer Research Center; Germany)ES ©]&3}3ch

Head phantom-- CT H|o|&o] $IX]A]7]2L CT H|o]&9]
+=9%]& head phantom®] AZF%Y =02l 915 mmE 7|2
2 50 mmo] 7138 Fo] AAsle] Zbzk 815, 865, 915,
965, 1015, 1030 mm= Z&sto] o=z 7} 3 3|¥ scan
skQlTh. CT 7] 547 2 ElolE #&°]7} 1030 mmoiA]
1030 mmE |t HolE #ol2 At Fig. 2], 75
CT HAF ZREZLE th&i} Zth(Table 1),

|
\

Fig. 2, The table height of brain CT scan for measurement

Table 1, Brain CT scan parameter

Parameter
Scan type Helical
Part Head
Collimation 64*0.625
Pitch 0.203
Rotation time 0.4
Thickness 0.8
Increment 0.4
Matrix 512*512
Filter Brain standard
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Z*(cost function):= normalized cross correlation, =7t
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H(interpolation)< trilinear interpolation© & Z} A}
2 A% A3Hregistration)dFHTH21].

3) I 24

Al & 7-2-H|(signal to noise ratio, SNR) =42 {3l
3545 GAFES "MITK Workbench v2022,04" 5 ©]-85
o] phantom <] 4] 93K region of interest, ROI)
background A 49 9] hounsfield unit (HU)S =3}
ATH22]. Background ¥4 Jo-2 7 FAe] % o=
% 9] Eoll bt AAsl o™ phantom We] T4 G
2 head phantom< Bottom, Middle 1, Middle 2, Top>
2 U531 Bottomoll= A 99 271 Middle 1, 2= 37§
Top2 2702 A4S}l 7t dole] Bzt HawAE A
Aketal ofglf 4] ()= SNRS 453 tHFig. 3][23-25].

{

ROI 81,
Background SD,,,

SNR = (EI0)

Middle 2

Middle 1

Bottom

Fig, 3, Measurement of ROl and background intensity for SNR
measurement
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A 24

ATF 242 ¢l head phantom CT H|o|Eo] $X]A]
7]31 phantom®] ¢FH, I, &=, A Fo] OSLDE
25131 CT Hol&9] &o|& 72} 815, 865, 915, 965,
1015, 1030 mm= ZFA3}o] =oj¥aE 7} 3 3K scan Y

tHFig. 4].

lﬂJ'

Fig. 4. The exposure dose measurements for head phantom

. 2 =t

1. CT HIO|E =0|0f & SNR

SNR &% Zao|A+= Ho]& =°]7} head phantom]
center?l 915 mmoflA] 6.197+1 212 7} =2 SNR &
Uebdom, 1030 mmollA] 3,933 10,9318 71} e
SNR %12 L}E}u}q 7t go]E =o]¥ SNRO| HH#Z-S =

= 915 mmXErth 2 7FS UElWitH(Table 2)[Fig. 5].
2. CT H|0|& =0[|0of E mZ=EME

g0l 2] %0l7} Hol245 head phantom®] 3574 1)
4030] 7151510 7 i ol 5019 1080 mm

oAl Wt FEATS 7194 +0.288, 7P S =o]9]
815 mmof| 3= 15,712 + 0,976 2. & F 2 ulj 0|4} Mfo] Z
7}8}ItHTable 3).

CT Ho|& =olo] w2 u]FAleke] ks M2 modelling)
3}7] Y5ke], A8 AHlinear fitting)2 E3l A 3)HAl1}
ZAAA4=(coefficient of determination, R%)E 215}ttt
A1 Qﬂﬁﬁ ﬂJJr 39 BEL y=—0.0391z +47.557 0|,
AARA G R*=0.96870]|Th

3. M2kt SNRO| ZHA|

O]-‘:ii, 7—!’ sample— *V4E(scatter plot)i J‘jﬂﬂﬁg

= WeFo] A2 Hol59 wolot vhH|gle A=
wIHEC &2, HolE 0] 1030 mm(E7HY) = 7}x% =
off QlaL, 815 mm(IFeHAl) = 7 5o Utk Y5 SNR

WA 71E3E 20239 Al46d A28 101



119 259

.n];(é

30|44l o]

3

_\(;)l_.

0]
=

gt o]

Ho

~

= AAsto] A= SNRE| BAE & W, HolE 0] 915

ol & 3t o] o]x}4] A HFHquadratic curve

T 965 mmof| A 7H 2 SNRE 7RIt &, Abge] = fitting)= dFo] AT SNRO| ¥A| BP= 22 o= ot
oFo] SR £ o UA Fejo] vt ofgEiglon],  [Fig 6.
Table 2, The SNR results according to height of CT table
Height(mm) Bottom Middle 1 Middle 2 Top Average p
815 3.733+£0.117 5,065 £0.210 5.318 £0.142 6.929+0.228 5.247 £1.049 (0,01
865 3,726 0,069 4,858 £0.243 5.665 0,141 7.688 0,268 5.440 £ 1,345 (0.01
915 4,484+ 0,060 5.814+0.220 6.448£0.151 8,107 £0.323 6.197 £1.210 Na
965 4.076 £0.144 5.170 £0.149 5.630+0.115 8.235+0.144 5.702 + 1,407 (0.01
1015 4.205£0.199 4,700 £0.186 5.560 0,206 8,419+ 0,099 5.403£1.152 (0.01
1030 2.972£0.047 3,292+0.100 4,154£0,111 5.525+0.114 3.933£0.931 (0.01
*the probability of Wilcoxon's signed-rank test
g
L]
& L]
]
L ]
L ]
7 -
3
&
X
5
“ ;
3
2
M 215smm M 265mm M 915 mm [ 965mm M 1015 mm M 1030 mm
Fig. 5. The SNR box plot according to height of CT table
Table 3, Exposure dose according to height of CT table
Height (mm) Frontal Eye Temporal Thyroid Average
815 22,177 £2.235 24,153+ 1.254 14,717 £ 0,720 1.800 £ 0.159 15.712£0.976
865 21.390 £2.472 18.470 £ 0.440 15,720 £1.136 1.910%0.061 14.373£0.913
915 15,787 £1.354 16,480 % 1.300 15,543 £1.125 1.867 £0.163 12,419 +0.927
965 11,417 £0,951 12,603 1,012 14,770 £ 1.037 1.813+0.115 10,151 £0.351
1015 8.313£0.348 9.043 £ 0,641 12,210 £0.822 1,427 £0.038 7.748 £0.313
1030 7.287 £0.494 8.740 £ 0.684 11,583 0,930 1,167 £0.081 7.194 £0.288
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Fig. 6, The relation between exposure dose and SNR
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A7 o597 o]l - o] J5- e ol &
= head phantom®] center %°]2! 915 mm7} top F-&-& ol ZHAHA T Fo] 7 AHS =439 32 =4
AlLlet Y A] Fol A 7Fd =2 SNR = HERIT Al QIA|19} -2 phantom= ARE-S7] WiZoll poly methyl
A 54 Ao Ae HolEe wol7t Wolkdas A% methacrylate (PMMA) 2242} phantom® U} W I =

o] Z7Fstlom o3t AT Ay oo A Ao}
GRS AkE BTt T, Toth et al 1} J, Li et al, &) &
Tol|A] CT o] %017} centerof|A] ZH2F 3 cm ¥ 6 cm
ol 2 HoWS w] 32 cm CTDI WY 9] Alo] 18 % ~ 41
%7} =715 TH13,14]. T. Kaasalainen et al, & 970
A= 1 E AT 7hS ARESE 4oF T4 phantom@] CT
scanoﬂ/\ﬂ Ho]& =017} center®T} 6 cm OFF oA scan
S Ao A 6% i Agel Zrlsken 49l
phantoms- ©]-§3F chest CTol|A %= H|0]E2] o]7} Wol
s ARo] S718k= 7ﬂill~E— HrH16,17].
CT ZH]of WA bow—tie
o 7]°lgtct Bow-—tie
e waret Aol 4
o 1
2 e e 3
AL, GRS TR R
% Aefo] ZA} ElEE AT o] X449
S 27]. T. Toth et al, I T2 o8 A
3l bow—tie filter?] EAJ O Z Q13) H|o]E9]
o7} 7|&H T =AY YA = bow—tie filtere]] olxt=
X-/A9] S4 Aol gaA|e] SAETE ek 2919 9%
FH 52 offj& ;o R A Ho W Aol F7t
SHA = T ARA| 9] FAlFoll= bow—tie filtero]] ol 2
e AwFo] 2Ap=o] G| ol F7Rtthar Haske]
th14,15][Fig 7].
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