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Abstract The purpose of this study is to analyze dose comparison and image quality evaluation according to
Volume and Helical mode using ATOM Phantom. It is to actively use the Volume mode in pediatric CT
examinations. There was no significant difference with Helical and Volume in the value of Noise, HU,
SNR(p>0.05). All dose values was no statistical difference(p>0.05). In the value of DLP and effective dose by
part, Volume mode was measured lower than Helical mode. For qualitative analysis, by scan parameter helical
mode showed respectively 2.6, 3.3, 4.36 and Volume mode indicated 2.8, 3.64, 4.44 point. Image evaluation
for the follow-up, Helical mode and Volume mode were respectively 3.8 and 3.83. In fact, There was no
significant difference. In CT scans in children under 5 years, because 640-MDCT Volume scan dose compared
with Helical mode is lower and there is no significant difference with two modes in the image quality,
640-MDCT Volume scan is thought to be useful for pediatric CT scans.
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2.1 At ZH| ¥ Phantom
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[Fig. 11 ATOM Phantom(CRIS non-folk, virginia)
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o 2712 120kVp, 250mAs, slice thickness 10mm,
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(Table 1) Results of acrylic phantom dose (mGy)

Center 12 3 6 9
1.394 2.557 2.810 2.607 2.583
1.3%4 3.097 3.243 2.606 2617
1.397 0.221 3173 2.926 2.621
1.380 2570 3.264 0.206 2.680
1.393 2547 2,773 2.596 1.647
Average 1.390 2.198 3.053 2.188 2.429
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2.2.2 Scan parameter
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(Table 2) Chest scan parameter

Parameter Helical Mode Volume mode
kVp 80
mA 40, 80, 160
CTDI 051, 2 05, 09, 1.9
Pitch 0.810 N/A
D-FOV Small(ss) 180mm
Rotation Time 0.35sec
Scan Time 2.3sec

(Table 3) Abdomen scan parameter

Parameter Helical Mode Volume mode
kVp 80
mA 70, 230, 470 80, 250, 480
CTDI 09, 29, 6 09, 29, 6
Pitch 0.810 N/A
D-FOV Small(ss) 180mm
Rotation Time 0.35sec
Scan Time 0.75sec
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[Fig. 2] Mild level of chest lung filed(H: Helical,
V: Volume)
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H 80kVp/70mA  H 80kVp/230mA

V 80kVp/70mA V 80kVp/250mA V 80kVp/480mA
[Fig. 3] Mild level of abdomen liver parenchyma

Volume scan

Helical scan
[Fig. 4] Pediatric images of modes
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(Table 4) Evaluation of HU, SD, SNR (Chest)

Abdomen®A] Noise#k< Helical modeol Al =9ko ™
Noise, HU, SNR # E% p>0.05°]==2 Helical®
Volumed|A19] FAA Aol7b glas & + At

<Table 5>.

(Table 5) Evaluation of HU, SD, SNR (Abdomen)

Mode kVp/ Noise HU SNR
mA (SD) (MEAN)

80/40 62.97 -536 851

Helical 80/80 36.15 -523 14.46
80/160 35.72 -523 14.64

80/40 52.77 -514 9.74

Volume 80/80 41.92 -525 1252
80/160 2167 -526 19.00

Mode kVp/ Noise HU SNR
mA (SD) (MEAN)
80/70 23.82 30 1.26
Helical 80/230 11.14 18 161
80/470 11.66 19 1.62
80/80 1559 24 1.53
Volume 80/250 9.88 27 273
80/480 9.15 28 3.06

A#E sty 98 CTDIFES 7o 2 Y- A%
Z712] DLP(CTDI#Length) 2 2+ Chest 4] Helical
mode”} 7H7} 11, 22, 49331 Volume mode 75, 151, 30.1
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Abdomen °4] Volume mode”} Helical mode®.th St-&
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(Table 6) Evaluation of DLP and Eff. dose (chest)

Mode kVp/mA  CTDI DLP Eff. dose
(mGy)  (mGy:cm) (mSv)
80/40 05 11 0.187
Helical 80/80 1 22 0.374
80/160 2 44 0.748
80/40 05 75 0.127
volume 80/80 0.9 151 0.256
80/160 19 30.1 0511

(Table 7) Evaluation of DLP and Eff. dose (Abdomen)

Mode kVp/mA CTDI DLP Eff. dose
(mGy)  (mGy-cm) (mSv)
80/70 09 19.2 0.288
Helical 80/230 29 632 0.948
80/470 6 132.2 1.983
80/80 09 15.1 0.226
volume 80/250 29 47.1 0.706
80/480 6 %B.5 1.432
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(Table 8) Analysis of qualitative images

Mode Point Mode Point
Helical 1 26 Volume 1 2.8
Helical 2 3.3 Volume 2 364
Helical 3 4.36 Volume 3 444
follow up 38 followup 3.83
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[Fig. 5] Measuring Images of SD, Mean and SNR

(Table 9) H vs V SD, Mean and SNR

Helical Volume
Soft Left Soft Left
tissue Pulmonary tissue Pulmonary
SD 52.04 61.47 3759 4749
MEAN 74.00 320 112 317
SNR 1.42 5.20 297 6.67
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modeX® t} =% SNRS Volume mode”} B =9Jth
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(Table 10) Analysis of statistic

Z P-value

SD -0.218 0.827
Chest HU -0.221 0.825
SNR -0.218 0.827
SD -1.091 0.275
Abdomen HU -0.655 0513
SNR -1.091 0.275
CTDI -0.443 0.658
Chest DLP -0.655 0.513
Eff. dose -0.655 0.513

CTDI 0 1
Abdomen DLP -0.655 0513
Eff. dose -0.655 0.513

4, 0 F

QA7 e Aeke XA A9 54, uek Sean
Timeol ZA) 298t} weba AAA Wi Aee o
7 Ansl 71%2e) Aol wi= AL el wel B4}
W AL B)E e Aolzh UEa ik e

Journal of Digital Convergence | 429



=H0|A Volume Model| KM A7

)= AAIE] ofgleld el 131 41E] 9] Lane Donnelly
HARE CTEGAM ofdol5el
7 s del XAl 9FEd o
thar Z gk dn AeS el 2 A
of ulsh CTEo] WAk 3| Eepo] g o
glol ARl HARAE e
Zegsiof Shrhar ofopr] tar ww. %
HAe Moz oAdoz g
87 siste] ulgiate] A e Zeglel 24
<oll& DSCTZ7HA 548e = oLlﬁ 40} CT
P4 f840l A Frkse
w5 Aol W ole] WAk G
£ CT AARIS F7H(43F 200%37h

Ho

t

(A
> &

il
o I o b

=

o =2
Mo ox o2 2

b

flo i
lo
Q
—

Norn o Kot
>
%

£
ﬂ',

2
Rl o3

THA

F31[8], FrdlellA % 2008355 20129 744] 3904
A 605 o= 4d7E 2605 7o) Eodt A= &
ATHIL.

A4 7H27F =
Fol WS ¥ 9uAgR
Helical mode?] #HA}ol
271 A3l Al ek &
oH10]. 640-MSCT7}
Volume mode CTAANE 374
W A7) o] FolA A ArH11L

/g /] DLPgke] Helical mode”} 51.302.% 30.30
9] Volume modeRt EUT) olelst A= 20104
Lucia 5[12]2 A o] &8k Ao} Fi- o] vjgh <
T-oll A 320-MDCT$] DLP%ke] 64-MDCTXET; 25%
g Bauskdla, 2012 @ Cha et al[13]
Angiography $17-ol4 320-MDCT®] DLP#te] 64 -

N

rlo
of
>
2
o,

0
[}
-

2 ooe
ox

, o (N
=3
o

N
o
A

N
-

N
—-

SNRe|

it

N

)
o
2K

_0|L

)

=]

g,

E
m rir

o
e

i rlo

ﬁ
20

o A A o]

Helical mode2}
| A el ok

e
pres

[e
oy

=)

=

)|

IT.
> o ©
o

]

N

L
o]

08,

Brain

MDCTEU} 14% AE Wtia g1 20139 Lee et
al[1] & Volume mode 2] DLP7} Helical mode DLPX.

ok 1568 SHA UERE AL fEd s 02-1.13mSy AE
U Z24E9on 20| Z7FERE Aol jo|x
o] U}l Bl sle] 2 olte] M Avbe} o] ah=

Aoz o 5 9

1045} ERH Phantom«] QA Kit=

T
=
B
r‘O
O
-
ox
o,
2
ot
N
—-—‘
r
&

ol RIZeHA FEFe W
Ao A oiﬁﬁ‘ﬂ AT PE?& 2014 A Lee et a1[14]
H

B A5 Fal 54 olske] Aof CTHAR SlolA
640-MSCT Volume mode”} Helical mode$} H]L3]
Noise gto] Wil SNR gt dAH 0= #tom 55
SO A= AHukAel A A HHelical: 264, 3.34,
4.36 Volume: 2.8%, 3644, 4.447%) 2.2 v|5zglw] vk o
DLP#2 Chestoll A 45, 69, 10.1 X Abdomenol| A =
41,161, 367 Zo] = wgkor FaFE o vas &
F7} QISAT 2o} AAlel gloiA 1AL gk A9
w2 HAF A7HS QR Sl Aol -l Volume scan
< sHdAS glo] o] w2 Ao w HAAR = S AL
2 HolW A7 A¥E EfE FF Volume
Al &go] HoF Flog Aluyth

scan®] A=

REFERENCES

[1] H W. Lee, D. R. Lee, H K. Kang, S. H. Lee, C. N.
Kim, K W. Kim, Image quality and DLP of
640-MSCT, Journal of Korean Society Compute
Tomography Technology, Vol. 15, No. 1, pp.
159-170, 2013.

[2] S. Diekmann,
Undergoing Comprehenive Stroke Imaging by
Multidetector Row CT, AJNR, Vol. 31, pp. 100309,
2010.

[3] D. K Na, MDCT Application in Neuroradiology.
The 3 Seoul National University Hospital MDCT
Symposium, pp. 51-62, 2006.

[4] ICRP, 2008. 2009 Managing Patient Dose in
Multi-Detector Computed Tomography, ICRP
Publication 102, Ann, pp 79-84.

[5] S. K Lee, MDCT application in neuroimaging, J

Dose Exposure of Patients

430 [l Journal of Digital Convergence 2014 Oct; 12(10): 425-431



The Study of Effectiveness of Volume Mode in Pediatric CT

Korean Med Assoc, Vol. 50, No. 1, pp. b1-56, 2007.

[6] S. O. Kwon, D. Y. Ha, H. H. Jeong, S. K. Kim, D.
S. Suh, D. S. Chang, Determination of optimal scan
exposure factors for pediatric patients in computed
tomography, KSCCT, Vol. 7, No. 1, pp. 173183,
2006.

[7] Dr. Lane Donnelly, CT over Exposure for Three
Dimension Obtain. science-health-ct-dc, 01. 22, 2001.

[8]1 Y. N. Lee, H. H. Kang, S. S. Son, C. H. Park, An
Analysis of the Usefulness of Cardiography for
Children using High Pitch Mode in Dual-Source
CT, Journal of
Tomography Technology Vol
127-133, 2012.

[9] Health Insurance Review & Assessment Service,
Medical expense of health insurance, 01, 2013.
[10] G. T. Yang, M. S. Kim, S. H. Son, H. D. Park, J.
S. Jeong, M. G. Kim, A Studey of optimal radiation
dose of CT using ASIS, KSCCT;, Vol. 13, No. 2, pp.

67-73, 2011.

[11] J Geleijin. M Salvado Artells, P W de Bruin, R
Matter, Y muranatsu, M F McNitt-Gray, Computed
tomography dose assessment for a 160mm wide,
320 detector row. cone beam CT scanner, Phys
Med Biol. Vol. 54, No. 10, pp. 3141-3159, 2009

[12] Lucia J. M. Kroft-Joost J. H, Roelofs-Jacob

Geleijns scan time and patient dose for thorcic

Korean Society Compute
14, No. 1, pp.

Imaging in neonates and small children using axial

volumetric 320-detector row CT compared to

helicla 64-, 32-, and 16-detector row CT
acquisitions, Pediatric radiology, Vol. 40, pp.
294-300, 2010.

[13]1 Y. K Cha, M. S. Lee, S. J. Lee, Mage quality and
radiation doses of 320-MDCT for whole brain CT
angiography(CTA): comparison with 64-MDCT,
Journal of Korean Society Compute Tomography
Technology, Vol. 14, No. 2, pp. 8-9%, 2012.

[14] J. K. Lee, S. J. Jang, Y. L Jang, Medical radiation
exposur in children CT and Dose Reduction,
International Journal of Contents, Vol. 14, No. 1, pp.
344-363, 2014.

gl ¥ (Park, Yun)

™

o
an
_—
1

- 2007 24
BLERE S
-20079 69 ~ A AeEel o
RELE

-} WAEL, RAA

+ E-Mail : amadeus29@hanmail.net

FFRAY L YA

3

7 A d(Kim, Sang Hyun)

- 2000 2€ : A7oiEa gjA) <) gt
ekl AFEA T AT (HA A
)

- 20139 29 ~ @A) - Aty
St AR S (ALA)

-2001d 49 ~ A A2

il gl

- PAlEok ¢ AR, B

+ E-Mail : snuhkiml @naver.com

Journal of Digital Convergence | 431



