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Influence on image quality and exposure by using low tube voltage imaging and
successive approximation application reconstruction method
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In this study, we investigated the effect of low tube voltage imaging and sequential approximation application recon-
struction on image quality and patient exposure dose. Image quality was evaluated by SD (standard deviation) and CNR
(contrast-noise ratio), and the radiation dose was measured using a human phantom and a TLD (thermoluminescent
dosimeter). In the image quality evaluation, both SD and CNR were improved by raising the level of successive approxi-
mation applied reconstruction, although SD increased and CNR decreased at low tube voltage imaging. Compared with
FBP (filtered back projection) of 120 kV, the exposure dose decreases at most parts by using low tube voltage imaging
and sequential approximation applied reconstruction, and the effective dose is also reduced by 59% at the maximum It
was. It was suggested that by combining low tube voltage imaging with successive approximation application reconstruc-
tion, it is possible to greatly reduce exposure dose while ensuring image quality.
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1. [FUSHIC

2004 4F- Gonzalez"” 5 %> Brenner? & D5 LIk, BEHEHE B BT o &L RGP AFERE 2 RS E 5 2 LT
X<, 412 computed tomography (CT) MZEDHIE < 1255 B BEREEOME S TH 5 3%E SD OB AES ﬁu ]i
LHHEOBLLAE T 2. £ OWEE RERIEFEHI» L TR, FKIEORE L BEITH L CTERRO LIRfEIC
COfBBALICIANT THfZE 2 EARQT Wb, F7-EHRER X — HIZE 52 SDEAE LNV E W) HAHTE Z)T ]i
H—DOFEMEROHERLLLODH Y. Br O fl Wb
ALHATAFATE, FHEEIN TS, P THREBLHZICLY 64%multi detector row computed tomography (MDCT)
k=T > M7 A baiginE+, standard deviation(SD) D7% TH5SCENARIA® (BNt HAZEERTE) 121X, IREE
A FIF 2 2 L THIZ CIREZ U S8 2 Hikid, #iEl JEHFE DB contrast-noise ratio(CNR) % #§ L CE &L
KAEE TN D DLW DL CEMIBEL T L TH LY, T2, %l 4% CT-automatic exposure control(AEC)E—F
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(LUF CNR-AEC) 0¥ S T2 7,

CNR-AEC Tl fERDEEE L FRREOHIEMEI RS &
HEBILCORESDEEY HEIE L. S HITHRRMEL
LA A TE B ZE L Twb, CNR-AEC%
WEE, REBIEROBRESDIZAH THRES NS0, JE
IR TH S,

F 7o, H SERT OB UGG H R RGE Td 5 Intelli
IP*2 Advance (L F Intelli IPA) &, 2z AECIZHLIAIAT
ZETHLD LOEBRIMMELIRIEL TH { InteliEC* plus
(LT InteliEC+) b, BEWIIHEL R TESL6 7%
V—=IVTH b,

% ZT4El, CNR-AEC % W72 B H0w & BRI
ISR E BT A2 & CHE L BEITCHERICED
L9 B h 5.2 B h R - G L7z,

2. Hik
2.1 fERkkss
XA CTHE (L H A7 B EFT ) SCENARIA 2 L 720
W -2 1Z Phantom Laboratory #1:52¢> Catphan500 %
Hv7zo SDIEIEICIZE—MEE Y 2 — )L (CTP486). CNRiHl
SEIIHMET Y M T A MEY 22—V (CTP515) 2 L 72,
BEPE REOUE IR S G =2 b3 A
77 = AR SHD) o B R A (thermoluminescent
dosimeter : TLD)MSO-S
OV, FTOFAI 121
TLD YV —%"—(Model-3000.
MRS ) 2 L 72,
S AL LTy AR L
72100k V & 120k V O - J=
IZBITATLDEF I & O
IEARE e e U TR & %
HHL7,
MNET 7>k A2l Alder-
son Rando phantom % fifi ]
L72(M1)e 77 ¥ P&
X TLD & 1% AT fgZe <
DERIZFANTEBY, Zh b
DRIZTLDH#EFZHHALT
AFxxrTHIEIZL R
ZREIERETH 5o B AT 7Y R
2.2 SD&CNR
Catphan7 7 > M A% &5 LRERAULICEE L TAF v &
U720 WA fHEZR TR RIS NE S0 AR HE B L
%7z, CNR-AECZ ] L 720k 2 SD11.8 1%, 100kV
D CNR-AECIZBVT120kV, 7&7E SD10 D5 & R DR
AR5 L) CTEBEFHB CREL/METH S, 5mm T
FRR SN2 T D 2 — ViliiGofl &, F.05 bem
OWBET ETAEAOFHIZHE O G #HE(region of
interest : ROD # i X, P HE{HSD & L7z % ROLIE
10mmo & L72(X2),
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Catphan 77 ¥ FADKI Y P T A NEY 22— VEIEN S
KX1EZHWCTCNRERE ML 72 KoY P A MEY 2—VAD
CTfEZ10HU, 15mm¢ O v F%Z ROIm, D3 SHEID
back ground fB53-12[F UK & 2D ROIB % i%7E L 729 (1X13),

CNR = (ROIn — ROIB).” SDp - (1)
ROIn : E 5K (0 FPER) @ CTfE

ROIs : back ground ® CTfl

SDp  : back ground ® SD

# 1 : SD & CNRAIERDIRFEM

@® ® ©) @ ®
Tube voltage (kV) 120 | 120 | 100 | 100 | 100
Scan mode SD SD | CNR | CNR | CNR
SD setting 10 10 118|118 | 11.8
IntelliEC+ level - 2 1 1 2
Intelli IPA level - 2 1 2 2
Scan length (mm) 660
Field of view (mm) 360
Scan rotate time (sec/rot) 0.5
Pitch factor 0.8281

¥ 2 : Position of the ROI setting for SD

[¥ 3 : Position of the ROI setting for CNR




2.3 [ELRWIGIRE & ERIRE

W2 22108 ME7 72 A2 ~a il £ T
A¥x L. 77 ¥ bAWNFEERIHEA, A L72TLD®%
F%#TLD) =% —ZTHAM | 100kV & 120k V DO FER) T+
VF—I2B1F 5 TLDHE T OIEARE" % e U T 225U
wma B L7z IRERRIGRE LS S50 Lo TLD R FOM#E
T LKA - AR o TB &, %4 2 TLDHEFI2BITF
% 22 G O I DR L 720 Sl e | 3 s e
IR R AR Ch L 12 U CHM L, KD
Sl 2 | AL AR SR T AR B e e LT T 2 & THEIME
& L7z WU AR S & AL AR EUI ICR P (interna-
tional commission on radiological protection) Publ.103 ¥
PHFIHL7b D&M L7z SRR B\ TR
e L ERRR R IOV, MET L7

K2 WFRERERDOIRRFM

25, InteliEC+ X D & Intelli IPAD LNV & EIF72@TlE
CNRIZEF L, SlllGE L2z 7o hav ik e ol

%4 CNROLE

ROIm ROIB SDwm SDB CNR
(HU) (HU) (HU) (HU)

57.09 47.47 12.12 11.54 0.83

57.40 49.56 11.10 12.75 0.62

50.57 40.65 13.88 14.02 0.71

51.82 41.16 10.81 10.46 1.02

CHCHENONC)

47.90 39.77 12.99 14.38 0.57

3.2 [EHRWIVGEE & EDIFE
FEIZMMET7 7 v P A ETLDHE T % WV CHEH L7 -
N PR & SRR A TR T IEHER OIS S 7Rk -

0) ® ® @ BTl 3NTIZBWT120kV FBPOMEDIRA L 20 .
Tube voltage (kV) 120 120 100 100 120k V IntelliEC+ level 2, 100kV IntelliEC+ level 1,
Scan mode sD sD CNR | CNR 100kV IntelliEC+ level 2 DNETHEE (XA L 720 HARIREZ
SD setting 10 10 118 | 11.8 F< &, 120kV FBP & IHZ L C100kV IntelliEC+ 2 Tid,
IntelliEC+ level - 2 1 2 44 ~TT%FEE DR S 720 FERFEISOWT RO
Scan length (mm) 660 MARL. IR THI%EI S 7z,
Field of view (mm) 360
Scan rotate time (sec/rot) 05 K5 | [EERIURE EKWIRE
Pitch factor 0.8281 Organ doses (MGy)
©) ® ® @
Parameters 120kV SD | 120kV SD | 100kV CNR | 100kV CNR
FBP IntelliEC+ 2 | IntelliEC+ 1 | IntelliEC+ 2
3. &R Thyroid 95 8.2 9.2 42
corsas | o1 [ 25 o0 [ oo
F3IISDOHEZ/RT . HixrDOSD &I 5 &, Fulod : : : :

A . Breast 21.0 11.6 8.4 4.9
SDIREDWIETH FVIEBNTOETH (A o7 T72 Stomach 21.8 14.6 11.1 8.2
SEIHSD T T 4 &L 120k VIZB W TIZFBP (filtered back L ver 513 1ad - ”
pzojection) THAHDL, InteliEC+ 2 i L7227 SD X[ Colon 537 180 147 =
ETH o7z, 100kV TD IntelliEC+ & Intelli IPA\%’:EJ CLv Bladder 30.7 540 50.7 170
NVTEHH L7256 (L ®)13[FA%ED S_D & 77275 Intelli Gonads 339 54 541 190
IPA%‘IntelliEC+0)I/f\“)l/J: DRECEELZZ@OTIESDD Skin 169 148 113 oo
KTFARSN, 120kVTHEORD LN KL o7z, Rermainder 534 143 7 o4
%3 SDOHSE Effective dose (mSv) 19.0 13.1 10.5 7.8

@ ® ® @ ®
Center(HU) 12.6 12.3 15.4 12.0 15.1
4. EZ

Upper(HU) 11.9 11.6 14.5 11.2 13.8
Lower(HU) 11.9 11.6 13.7 11.1 13.3

Left(HU) 11.6 12.0 14.0 11.0 13.7
Right(HU) 12.0 114 14.3 11.0 14.2
Mean (HU) 12.0 11.8 14.4 11.3 14.0

F4IZCNR O 7R T 120kV T, InteliEC + % fdi H
TAHZETCNROK TR SN(DE®D), 100kV Tl
IntelliEC+ DL NV % FIF5 2 TONROKTA RSN

AHFZEClE, RS E R & BRI e A R % 6 )
L7 L EEWHILCGRENE ) 2T 200 & iiET
LTEERHMNE LT,

ARSI BWTESN S, 120kV £ 100kV &5 5 I2B W
Th. Intelli IPAZfiH$ 2 2 & TSDIFEAE S LTV,
IntelliEC + OB CTHEBERIZET L TV AL 7255 SDD
EIZFAETHLZ DS, JAAPEEIZBREINTVED
Wohhe F7z. 100kVHFEFO SD 151, Intelli IPA D
LNV EFHZ 8T, 1206kVOSD LD KT S5 A8
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WHETH 5o

24705 InteliEC+ & Intelli IPA Z /i §5 2 & TCNR
TR L 720 BUGEAE FHFFREBGE OB HIZ XD /A XIZRD R
BB TE TV B 2S, R T ICME ) XEE T o
I2& D, a2 b A MNEY 22— )L & back ground ® CTHE
WNEL o722 e R EE Z 5 b, ROImE ROIBDCT
713120k V FBP & 120kV IntelliEC+ 2, 100kV Intel-
HEC+ 1£100kV IntelliEC+ 2TEBITHA LTV 5, $72
back ground @ SD(SDg) & IntelliEC+ & Intelli IPA % i
FTHLZETETHMLTBY, SNHCNRIETFOER 2> T
Wb, BEETETIRIET AL, InteliEC+ & Intelli IPAfH®
HHEZ D70 59, 100kV TCNRIZNE o7z, BREEE
AT AZETHR T Y P AL TV 555 120kV
DFESDH10125 L. 100kV DR ESDIZ11.8 THHZ 12
I D back ground® SDAEEHI L TV %, KFEERTidback
ground ® SDIEIAKRR D > M T A+ OEN% Ll 72720,
CNRMEFL72:E 25615, LL. IntelliIPADL NV
BB 5 2 LT, CTHZEIZFSED £ F back ground
SDAETFSELIENTE, FRLLTCNR OIML 7,

FEH3.2% 5, 120kV FBP I2B W T _T oM - T
WG IR K TH o720 Ty FIRIREE RV 23_TORL
REIZBWT, 120kV InteliEC+ 2, 100kV InteliEC+ 1.
100k V InteliEC+ 2DNECTHEIZHRAD L Tz 2T &
Mo, REBEIRE L InteliEC+ ASHKE. TG &0
BIICIRIITH L E T2 Do FI-HURIRZZ T 235 7 2 E[A)
R L72ERE LT, 12 EHIRIR DAL E DS A ¥ v > Filfah

IIFE—IHFETHZ & THDH, SCENARIA ITHLE[
WIAF Y U RATH) ZENTERWZD, AF XY VRO X
BB L > TUIMEIZE T 2RSS H 5, ) 1DOD
ZRIZ. AME7 7~ P ABTAOMRE S TLD R FORSIEDD
LZETHD, 77 FAIMADIRIZ25mm 2% L. TLD
FTOEIEH12mm TH 5720, [H—WHNTH R T2k
W2 XD ZHE ST WD S 6

FRhREISOWT D HRE - BRI = & FRk o am =
RLTW 2 W~ A % v~ Tld. ICRP Publ.103
DOERBRREFEHICERIN TV LML - BEsDSIE & A SR
WICHIET 5728, @HEBIE LV, 2070, KRFEERT
(LA - BRI e & RN T IR OB B 2 R L
TWiz,

BEBITGREZT 2L RIIZEH T3 100kV CNR11.8
InteliEC+ 2D5M4M b fiE 2 T& 5, LA L, HE
i ZEE T 5L, SDOHME CNROK T 2IE&I NS
O, Mo CTHRE 70 b a)LTld, Bl T120kV SD10
IntelliEC+ 2 Intelli IPA 2. #&3#fAClZ100kV CNR11.8
IntelliEC+ 1 Intelli IPA 2 20 L T\ 5,

5. ¥&H

R 4 & B U BLE H A i 2 B A L 72 BR oD T
HEBEBICHREOLN LIRS 5L TE 2hb
DFFEEFMT LI LT, MEZHERLOOHITHEEL KR
& SRR T & BT REMEAVRIR STz,
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