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A0F FE CT FAF Al HIAFA TZEL 243} shdA Aoz 77 = S %4 7] 9154 Helical
mode, High-pitch mode, Volume Ax1al modeE Z-&otofA A, 7“}*]7]' 3HdE vlaste] 884

g7FstaA} Stk Revolution(GE Healthcare, Wisconsin USA)‘E‘ o]-g&-s}of PBU 70ME-S Helical
mode, High-pitch mode, Volume Axial mode® Z}Zt9] 150 & UirolA A} 80kVp, XALCE 30
3] AARE AAeIE JAS FE S To k9] Ao AR (Heart), #(Bone), H(Lung), Back-ground
air®] ROIE A4t CT number(HU)®t noise(SD)gh= &745te] H#gkZ ot SNRI CNRES &7
SHRL, Aulo| A A AlFst= DLPEL Hlwskleh BAARI F2o4< gRlsiEr| B4 492 SPSS 21.02
AE5lo] ONE-WAY-ANAOVAE Alggstdct. 2 A& B AL Al volume axial mode A& A] 7H4
e ﬁ%&i G4 3 Ast glo] WE A7 HAPE 7hsott. 16eme] detector coverage 7t RE
AoF FH CTHA] A-E517]0) AgHdo] ot 7Hsgh AolgbAto] Qo] H=2Ql &8-S 45t volume
axial mode«] o2 AARRLS HLo fist X&&Ql Ayt "gstElet AlRdc)

B =40 : | Volume Axial | A& Of &SH| | IXE Of 24| |

Abstract

To evaluate the usefulness of pediatric chest CT scans by comparing the dose, examination time, and
image quality by applying Helical mode, High—-pitch mode, and Volume Axial mode to minimize the
radiation exposure and obtain high diagnostic value. Revolution (GE Healthcare, Wisconsin USA) was
used to divide PBU-70 phantom into Helical mode, High—-pitch mode, and Volume Axial mode. After
acquiring images, ROl is set for each image, heart, bone, lung, and back-ground air, and the average
value is obtained by measuring CT number (HU) and noise (SD). SNR and CNR were measured and
compared with DLP values provided directly by the equipment. Determining statistical significance
Statistical analysis was performed using ONE-WAY-ANAOVA using SPSS 21.0. In this experiment, it
was possible to inspect at a short time without deterioration of image quality with the lowest dose
when using volume axial mode. Although the detector coverage of 16 cm is limited to all pediatric chest
CT scans, it is recommended to be actively used in pediatric patients, and further study is needed to
apply other test sites in volume axial mode.
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9l=27]&at Feko] L 97 QA9 AHES Hrt
w23 oA AT 4= Q1A oFich w2 o= ]
Zo| M= Computed Tomography(e]d} CT)= ¥
9] Xt B7hE oA Eol AMEI Y& FA
EoHA L Slt. g CT7t YollAl ALg Eofdl o]%
19909 tie]l Eo] B} WA spiral CT7F HHs} =7]
AIZFSEAAL detector7h T+ 719 B2 o] Jd FHx
9] t-d® CT(Multi-detector CT)E AJZCZ 8, 16,
32, 40, 64, 128, 256, 3209] H&7| ¥ 2= MDCT

9] 7dof| o]27174A] CT = w4l TS Assh
SITH1.
ESE 640-MSCT(Multi  Slice  Computed

Tomography, ©]8} MSCT)& $Hojl 0.28 %9] JHE
Z(gantry) 8JHAC2 4 cm, 8 cm, 10 cm, 12 cm, 16
cm®] FFH7t 7Fsste] HolE ofs glo] ol &
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of sl B2 AZHAITNL IShE] P AlFTH,
9 A7 HAA ot ] fEZ Y 4 Qo
[2]. o133t BES Volume Axial Scan©]2kal e}, 2]
9] CT AH&2 detector coverage”l WolAl scan
timeo] WA 1L Qo HL MFoRE HAP} 7s
siot.

2 CT e YRR FRIYISH ol o=
&S W57] 9 B2 =83 skl Atk 409 B¢
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71} A A olA B WAL DEE F7fekal
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Aol 3t o= Fo] F7} HUZ ACE AAEHE
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Aol AlaEo] EsHA Estal 7] el 8
o Hlsf WpARAC] RIZdetar 7ol A, o]Eo R
RstHA ofg] A HARE & 7Fsdo] Eob WA

o 93t & FABEC| H ErH7I. IR} ojHSE WAL
Aof o5t Y130l A ofzloto|Eo] HAlotolE H} 2
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Kt} offlol= A Aol Fo} T2 27 0F FAE Al
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A Aol o] S= FEg 29 AP Za5itt8].

wEhi 2 =Rl Fgido] B 4ote] §5 CT
AAME sl WAok= PAR HES X435} stHEA 2
gHog M7t B2 S @71 9S4 Helical
mode, High-pitch mode(Helical mode®t}t pitch
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1. ZAH Y

1.1 AF2 EH| 2 mHE

2 A7l AR CT GEAL9]
Revolution(GE Healthcare, Wisconsin USA)Ed-&
o]835t%¥ o, Phantome Kyoto KagakuAkS]
Pediatric Whole Body Phantom PBU-70(Japan)=
AH&FoATHFig. 11.

Rl

Fig. 1. Whole body phantom PBU-70
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1.2 AL B
A S A Y YoiehEdY] Aot
Protocol ©J]&3dl] Helical mode, High-pitch
mode, Volume Axial modeZ ZtZ} ZAfslo] H|wsk
Fom A 80 kVp, TAF E RAIZI] mAsE
smartmA-ODM(Organ Dose Modulation)2& Z#A
2 A}, High-pitch modex Helical mode t¥]
40% B%& pitch.& S7HIH . HAL ranges 2 4
FYFE FHH(ol5} AlF)ellA RARRE Ao FH H
AlellAl 2-5419] At 23HE91S] Bt AZHTable 11
A-gsto] ZF 16 cm? rangeE A75toIA] scan oFF

t}. Scan Parameter= TR33 ZTHTable 2.

Table 1. The scan range of child chest CT

Pediatric

Region division M£SD Min Max
New born 8.75+1.34 7.00 10.25

1 Age 13.58+3.31 8.40 20.20

Chest 2~5 Age 17.64%2.55 10.80 21.90
6~10 Age 24.35+5.09 16.10 32.10

11 Age 29.31+50.4 19.20 35.70

*Guidelines for dose recommendations for child CT(2012.10)

Table 2. The protocol used to scan

Parameter Helical ~ High—pitch \_/olume
mode mode Axial mode
kVp 80 80 80
smartmA-ODM 40-500 40-500 40-500
noise index 24 24 24
rotation time (sec) 0.28 0.28 0.28
pitch 0.984:1 1.375:1
Slice Thickness (mm) 25 25 25
Detector Coverage(mm) 40 40 40
DFOV(cm) 25.0 25.0 25.0

1.3 M2 Hot
7} mode E& FAF & AH|A A AlFSh= Dose
Reportol] FAE]= DLP(Dose-Length Product)@t=

ol-gsto] Bl EASHAHFig. 2].

1.4 B4 WKL Wb
AARE 949 5Lt SlicedlA A& (Heart), ®
(Bone), H|(Lung), Back-ground air®l 149.mr Z7]°]

Dose Report

CTDIvol DLP Phantom
(mGy*cm) om

Series  Type Scan Range

(mm) (mGy)

HELICAL
6 Helical

6 Helical

162.054-1222.054 0.54
162.054-1222.054 (ST
162.054-1222.054 0.66
162.054-1222.054 0.66
162.054-1222.054 0.68
162.054-1222.054 0.69
162.054-1222.054 0.69

10.30
10.32
12,60
12,58
12.85
13.18
1313

Body 32
Body 32
Body 32
Body 32
Body 32
Body 32
Body 32

Helical
Helical
Helical
Helical

Helical

(a) Helical mode

Dose Report

Scan Range CTDIvol DLP Phantom
(mm) (mGy) (mGy*cm) ocm

Series Type
HYPER C3

162.054-1222.054 [USE]
162.054-1222.054 0.55
162.054-1222.054 0.54
162.054-1222.054 0.65
162.054-1222.054 0.65
162.054-1222.054 0.65
162.054-1222.054 0.67

1109
1114
1112
13.19
13.23
13.24
13.68

Helical Body 32
Body 32
Body 32
Body 32
Body 32
Body 32
Body 32

:‘,

4 Helical
4 Helical
4 Helical
4 Helical
4 Helical
4

Helical

(b) High—pitch mode

Dose Report

Series T Scan Range CTDlvol DLP Phantom
ene Ype (mim) (mGy) (mGy*cm) om
AXIAL C10

11 Axial

11 Axial

161.222-1218.722 0.52 8.25 Body
161.222-1218.722 0.62 9.92 Body
11 Axial
11 Axial
11 Axial
11 Axial
11 Axial

161.222-1218.722 0.62 9.92 Body 3
161.222-1218.722 0.62 9.92 Body

161.222-1218.722 0.65
161.222-1218.722 0.65
161.222-1218.722 0.65

10.41 Body 3
10.41 Body
10.41 Body

(c) Volume Axial mode
Fig. 2. Dose report on the console

FA Y9 (Region of Interest ,RODS At Gof CT
number(Hounsfield Unit,HU)®} EZFHKStandard
Deviation,SD)#t=2 242} 3034 &7goto] Bt +
3t A5 2-2H](Signal-to-Noise Ratio,SNR)2} o
Z T ZLH](Contrast-to-Noise ratio,CNR)E H| W5}

AtHFig. 31.
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Fig. 3. 80kVp ROI

1.4.1 SNR

Helical mode, High-Pitch Mode, Volume Axial
Mode, HAIR @& didol 4X¥H ROIEZHE ozl
CT number®} noiseE thZ 4o tiiste] SNRE A
AFs}9iTt. o]F Z+z: Scan mode B& 5% S NR%E
of BFL Astod WLaich

SNR= CT number/Back-ground SD (4]-1)[11]

1.4.2 CNR

Helical mode, High-Pitch Mode, Volume Axial
Mode HAIR €2 ddol 474E ROI=RE ozl
CT number®} noiseE tha 4o tiYstol CNRZ A
Absltt. o]% ZZF Scan mode B& 311 CNRE:
o g AEslol w|melsich

CNR="{Heart)CT number- Z|(Lung)CT number
/Back-ground SD A-2)[11]

1.5 84 24

7o BA EAL PASW(PASW statistics, ver.
21.0, SPSS, Chicago, USA)S AR&sto] 7+ =¥ HU
ZH} NoiseZbe 7|&EAZ Agsiglon. zF med

SNR#} CNR& LU X A4 (ONE-WAY
ANAOVAE A5 AFEF7HConfidence

interval, CD 95% o™ §-2452 p4t 0.05 H|Tre

= SIAH.(p<0.05)

1.1 The Results of 80 kVp HU Analysis

Z} Scan mode® 80kVpol wE HUZ2 Helicaloll
4] Back ground+ -1000.54, Heart= -42.3, Lung=
-971.449] Z}rol}al Hi-pitcholA] Back ground+
-1000.38, Hearti= -41.91, Lung2 -972.139] kol
O Volume AxialolA Back ground: -1000.13,
Heart® -39.19, Lung2 -973.739] Zo|At}Table
3l

Table 3. The Results of 80 kVp HU Analysis

Region Helical High-pitch Volume Axial
Back-ground -1000.54 -1000.38 -1000.13
Heart -42.13 -41.91 -39.19
Lung -971.44 -972.13 -973.73

1.2 The Results of 80 kVp Noise Analysis

ZF Scan mode® 80 kVpol wWE Noisedf
Helicaloll4] Back ground® 12.28, Heart= 17.50,
Lunge 86.089] #ol%lil  Hi-pitchollAl  Back
ground+ 12.70, Heart+= 19.66, Lung= 88.149] 3t
ojle™ Volume Axialol4] Back ground® 12.02,
Heart:= 18.47, Lung2 85.409] Zfo|itHTable 4].

Table 4. The Results of 80 kVp Noise Analysis

Region Helical High—pitch Volume Axial
Back—ground 12.28 12.70 12.02
Heart 17.50 19.66 18.47
Lung 86.08 88.14 85.40
1.3 SNR

Z} mode?] 80 kVp heart®] SNR Hat x}o] EA40]
A= HelicalolA -76.7043.70201%X Hi-pitch=
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-81.19+3.59201310.1] Axial
-79.40+4.689°]13 Hi-pitch”} Helical Et} F -5
A= SNRo] &3toH BAZH R |oJ5t3itt.(p<0.05)
Scheffe testolAl&= Helicale]l Hi-pitch®t Volume
Axial®} Zpo]7} AL Hi-pitch®} Volume Axial2
2ro]7h gisiTt.

ZF mode?] 80 kVp Lung® SNR B Ajo] £40f
A= HelicalolAl -3.31£0.163°|%3 Hi-pitch&
-3.27+0.178°1302.H Volume Axial -3.33+0.160

o]l Volume Axial®] Hi-pitch Bt} 9F -0.06 F=
SNRo|  &3tem  EAHZ  FOlSkTH(p<0.05)
Scheffe test94l&= Volume Axialo] Helical®} X}o]
7} A3 Helical?} Volume Axial X}o]7} ATt

Volume

1.4 CNR
ZF mode®] 80 kVp CNR B o] EAoA=
HelicalolA] 73.40+3.55601 1 Hi-pitch:

Table 5. The Results of 80 kVp SNR Analysis

77.92+3.4200]%0H Volume Axiale
75.96+4.252°] 11 Hi-pitch?} Helical Bt} oF 4
= CNRo| &3eH A%z RISkt (p<0.05)
Scheffe testo]Al&= Helicale] Hi-pitch®t Volume
Axial®} AFo]7} QAL Hi-pitch®t Volume Axial2

Aol7k Qisict.

7} mode®| 80 kVp DLP Ba Ao] EAor
Helicalof 4] 13.13£0.138°]14 1L Hi-pitch=
12.5240.177°1%2H Volume Axial> 9.81+0.178

o] Helicale] Volume Axial Bt} ¢F 4 & DLP
7t =%on FAHCE {95tk (p<0.05) Scheffe
testo] A= Helicale] Hi-pitch€} Volume Axial®} X}
o]7} A} 3L Hi-pitch®} Volume Axial® Z}e]7}F A
=2

2. HEEL

Variable Region Scan mode +SD F-Value p-value Post-hoc
Helical(a) ~76.70+3.702
Heart High—pitch(b) -81.19+3.592 9.446 0.000 b,c)a
Volume Axial(c) -79.40+4.689
SNR
Helical(a) -3.31£0.163
Lung High-pitch(b) -3.27+0.178 8.667 0.000 ca,b
Volume Axial(c) -3.33£0.160
Table 6. The Results of 80 kVp CNR Analysis
Variable Scan mode M+SD F-Value p-value Post-hoc
Helical(a) 73.403.556
CNR High-pitch(b) 77.92£3.420 10.314 0.000 b,c)a
Volume Axial(c) 75.9614.252
Table 7. The Results of 80 kvp DLP Analysis
Variable Scan mode M£SD F-Value p-value Post-hoc
Helical(a) 13.13£0.138
DLP . .
(mGy-cm) High-pitch(b) 12.52+0.177 3444.419 0.000 ab)e
Volume Axial(c) 9.81+0.178
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3. AAAZE

AARATRE ZF mode® & Volume Axial mode:
0.3%, High-pitch mode+ 1%, Helical mode= 1.3
%7} &8 =itk

v. 1 &

200097} 200790l B RAmo|A wl=tollA AlF
H 6,9008 A CT A7 F < 11%7} AotoflA] Al
HArH12], =A GAR WIS LS|(ICRP)O] T2,
o AP Ao oA BA AT FEE A
wat 24 T2 304 BTke] A} 3] 104] Yk
Aot ZR}ol A F7FITH13). Aofe] AlZx2-2 Ad]19]
ANz z2A Ho} AR §17stal Aok= 7|ti=rgo] 4
7] WEe] A &2 Q1% ool 4E FEE =k
WY A QJoial Aol iR of 59 el
AR AS 2dHET WAL F4/do] Erkal &
o AR e R fE k2 FEVI7H 2 W7k UE
WA ko Qro] {33 A9 volof whet geiritt
2ot oA g=1go] AojAH FEZ|7F I £ =
FEE AlZto] FojR|A| Eo] =& MFo] WHEE L o]
2 Qlsh oF Aol T/ EEo] otk wEhA o]
A71el WA wZ2A7F TEj7 BolET Fashe, &
o} CT AAtollA HAgte] deFo = AHesta gy 7t
A7F 22 189 JAE 5ot B3RS £017]
AiA B2 =83 sk QUeH12-15]

2o} CT HAF Al ZAIRL 9ataBol =HA) g 4
S8 93t blurring®|Y motion artifact 52
3 A4S Astrd gEo] o= Aolth A2 CT
89 o s WE scan°] 7oAl AL XA ¢l
ol HAW} 753l EQUt). 0.28%9] -2 rotation
timeC & HRE scano| 7HFs3AA Aot XL i
3} Al &= Sl AofEY] A2 FAQo|E Hrh £
S & 5 Utk

£ AFolxe Lo CT AN Al H2 gEAFeR
H21 £2 G4 IS5l AsiA 449 scan
mode B& 84L& H7Iol A} ol helical scan
7} Volume Axial scan, 12|31l high-pitch scan

modeE °]-&3] THY 80kVpe] 2L ZE AFE I
=2

A WA image quality H7FY] 23z ZF FAE
noisex= ARHH O R BIFA|TE Y7 FAoA= <F
=2 noise ol UeRtoH, SNRY} CNRE #4HZ]
2 H]53E ghol Yebdth dAdF o2 Hest Ads
7] YoM o 2 Y Q& A 22 B
< g5ofof skt A9 7127 21 d 2 A
noise”t 21l SNR o] $sofof 3t} ZF mode EE H
2 A7 UL & Aol7t glis AR Kol AHA
9] AR+ Zol7} it

T WA AdgEzielA DLPERE 80kVpolAe
Volume Axial ©] helicalo] ®Js] 22% YA,
high-pitchel ]3] 26% A &4 =AUt

Ao CT AA oE  A-HI16][18-20]014 %
Volume Axial scan®] ©& scan mode®2t} A% 7
A 837} Qltkes Z2o] ULl helical scan mode,
high-pitch scan mode®} H|WSHEH 7Z-52] 2HH
7 eHyl o] FAAE QISHA] DLP gho]l #A S44
Zog HQlth, TIP3 A2 AFoRE £2 IS Y
B = Q= ZES 48 & AAH17L

At A AFE AAF o2 vt TAEo] YER
omn o= Mz TSt HFsl BHHFO AlF
w2} Walely] giEe] TAYS EL o A% dol 2
23} At} Sodickson. AS2 I ITHALE 120
kVpellAl 100 kVp=E W34E B¢ °F 33%, 80 kVpE
EUZ BT 65 % o clE= A% A4t Hx
BHgh vk} o] Z-2 HARRE A2 Ao g FA]
= Al B 22 QmaEs W=t AS 9 5 Ao
[20].

AN AR AAAZES ZF mode ¥ & Volume Axial

0.3%, high-pitch mode® 1%, helical

modetx 1.3%7F 285Ut} 7129 helical scan
3-5%9] A7to] AGAT 2 AoA= 0.28%9] F2
rotation time2 2 QI[A] scan times &L 4 AN
tHi6l.

2 A79 dioa & 4= Sx°] Volume Axial
mode”} T+ Scan mode} H| T HL o] JA] AL
FAHHAE YA S E0iA4] 4ote] T/ CT HA

o & o &Y 19

—

)

—

]

mode=
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£ T 5 s AS ¢ F AYY E3F Volume
Axial mode BAF Al 0.3%9] &2 scan timelS 2 7
AR 4= QlojAl o] AL Z1Ao] B AT Aol TR
Al 78T Z0E AgHch

o] A79] AlEE H2 A WA WES ol&oiA AP
SiA] AA| 4ot A HE 16| = Zolth &
wqog CT FAks B9 I7|(HF)l wet CNR,
noise’t @A, IAY E3t FAto] Aol oA
oesty] wEolty. F WA 16m9 detector
coverage?| AR QIsiA] 2-54] o]4}e] Ao} FApof
Ae AR FHEsp| IErh HUE FAY AR
Volume Axial mode”} -85t AMEsl7] oA 3
7t Aog thE AT © TR ZA0E AlgHT

axial modeol|A] 7} 22 Aoz JAe] A Ast ¢l
o] AAR & & AL 7HF BRE AlZtel| scan®] 7St
0.3sec] WF2 AIZES2 scan©] 7 olthe A2 %)
Qlo] W& Aof AAlA wle- F-851A AHEE Zol=t
I Ak = 16eme] detector coverage 7 & 4of
F5 CTRHA] A&s7]o] Aol oy 7hsd &
ofgto] Sloj AFHA &S FH5HH volume
axial mode®] ThE HARES] A-&of gt A|&2Ql A
77t 2 o5tz AleHch
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