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HHTHKRE, CREFTERXR, REREARE
HEGRE AN KBRS F 4T 24 THE(size-specific
dose estimate,SSDE), 48R 80kVp£HCTDIvolHy
(10.18%1.31)mGy, SSDEI(16.11%2.20)mGys
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ABSTRACT

Objective To study the characteristics of liver CT enhanced examination at 80kVp with the technique of
iterative reconstruction based on original data. Methods The study retrospectively collected 50 patients
suspected of having abdominal lesions,two groups [80kVp group (n=25) and 120kVp group (n=25)]
were generated according to the tube voltage. The 80kVp liver CT images with filtered back projection
(FBP) and different Sinogram-Affirmed Iterative Reconstruction (SAFIRE) strength levels (S1~S5) were
obtained by post-process in comparison to 120kVp liver CT enhanced examination with FBP,and image
quality was evaluated by quantitatively and qualitatively. For quantitative assessment,the CT value
of liver parenchymal,muscle,air,SD of air,contrast-to-noise ratio (CNR) and signal-to-noise ratio (SNR)
were measured and calculated in this study. For the qualitative assessment,the whole image quality
was evaluated blind by two experienced radiologists,and the inter-observer agreement was also
tested. CTDIvol was recorded,and SSDE was also calculated for each patient. Resufts CTDIvol and SSDE
for 80kVp group were (10.18+1.31)mGy and SSDE(16.11+2.20)mGy,respectively; However,CTDIvol
and SSDE for 120kVp group were (14.98+2.62)mGy and SSDE(23.02+1.87)mGy,respectively. For
guantitative assessment,there was significant statistical difference in CT value of liver parenchymal
between two groups,as well as CNR and SNR for 80kVp-FBP vs. 80kVp-S3 or 80kVp-S3 vs. 120kVp-
FBP. For qualitative assessment,the whole image quality was satisfactory with clinical request for two
groups. Conclusion The image quality of liver CT enhanced examination at 80kVp was satisfactory
for clinical application by means of increasing the tube current,which has a potential to reduce the
radiation dose. Utilizing the technique of iterative reconstruction could improve the image quality of
liver CT enhanced imaging.

Keywords: Iterative Reconstruction Technique; 80kVp; Liver CT Enhanced Examination; Radiation Dose;
Image Quality.
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7200~250mAs, CTHIEHRSHFEL0KVpH, 80kVphH: B
[£80kVp, EEM500~600mAs, #E128x0.6mm, 0.5s/r, 12
B50.6, EFHTMG, FRANERETNES, #HFIEEFRXLE
FI(FIREZ, 370 mgl/mL)80mL, XFEEFENGLI30sHIATTHATAE
CTIg RN E,

1.3 BBEREBE DT BB RIGEIEE SyngoMMWP(Version
VEO4B) TEih; RGBT ELEHTRGERE, BE1Imm,E(E
BBlmm, ERIEZERIAERER(Sinogram affirmed iterative
reconstruction,SAFIRE) &%, TEEH EEREH80kVpASHE %,
FRABERIELERRE(SL. S2. S3. S4. S5), #80kvp
AREERERRENSARGR. S0KVpAHIEM RIZF & (Filtered
back projection,FBP)El%: 5 120kVpAFBPER A FEMITH o

1.4 B&RETH

1.4.1 S FMAANFEGELEIEL “Viewing” I
%, FANSOKVpZERIFBP. S1. S2. S3. S4X%S5/NAE K%M
120kVp4AFBPE %, EMENTTEZRNEE TR EMNCTE,
FENEEmAES: FE(FEeH. FEEHRFALN)TS
CTE. BEINNCTENTSWNCTE, HFIcTKCTEMNIMEE
(standard deviation,SD), BHE®RENTRCTENSDE, A
EitE HFE RN A (contrast-to-noise,CNR)Fl{5 1t
(signal-to-noise,SNR): CNR=|CTRFSE/E-CTHRALR | /SD;
SNR= | CTHFSER|/SDo

1.4.2 M H2ZAESRERTHEACIE S EGRERH
TEMTFN, RB “59% (RE=1, {i=5), EJM25I3380kVp
HAER(FBPAFS3IA) M 120kVp A TR F FH X E R R E#H
Ty, EPEGRETS 2398, IAAHRIGRIZEIEX,
GBRETNHEAEGREITHN. BGATENHIHRDHER. B
FEGRETGRENT: 19, RE: BERHRERE, mEXW
BE&NME, TEATIRKIZH,; 22, 2. BRREE, BES
FHEFFY, HEFEENE, TMEGINE, THEIRKIZE
B3R, 39, 7% BGRERY, BETIRKTEY, HEE
IR5E, BRILATIGKIZE, 49, RiF: B&RREY, BRES
RFFH, BHEHT, 59, 15 BGRERY, BEEEL
), TR, IBREMSCTIRE LRI AFICTHIZ15% (volume
CT dose index, CTDho), BEANKEEHIHEAMNKE R
213t (size-specific dose estimate,SSDE}E, AFE &
MEMEFIBERES, CTDIKERNERTACTHIEIER,

1.5 itF A% FRASPSS 19.08 I ITHRITE D, B

BHFWRRBMIFIEITKEAIBMEIREE (x £5) FEXERT. FFH
BN CTEEARARGBENEAERNAITFE R EXRE
BRRFEDM. 80kVpHMH4TARERZRE KT BIRATEEH
CTEESRENSITFHENEENENHED,; 80kVpHft
TBIFBPZH(80kVp-FBP). S34H(80kVp-S3) i 4H i8] El 5 FY = S IF
(BARAESSHICTE). CNR. SNREBEXIHAKL; 80kVp-
FBPAERI120kVp 5t FHIFBPLE(120kVp-FBP). 80KVp-S34AF
120kVp-FBP=AH B EMITME4R. CNR. SNR. EEIFIE1E
#R(CTDIVOlR SSDE)LE R R BT FE A A NI At K, 7
BEEN—HE DT FRBKappatel, FHBEHISUEEKXIE
(Confidence interval,Cl)o P<0.05HEFBLHIHTEE o

24 B
2.1 BEIFIR 80kVpAF120kVpAHMICTDIVOlS379(10.184+1.31)

mGy#1(16.11+2.20)mGy(t=8.139,P<0.001), SSDE#S 3K
(14.98+2.62)mGy#(23.02%1.87)mGy(t=11.976,P<0.001),

2.2 BB REEWITH

2.2.1 80kVpEHTARAEREZRENE G KRFBPEIGHZEM
T SFHLRRNANCTE, HHTRANEGRERE., £
FBPRARBIERERKF(S1~S5)EBETHEES (PED TN
0.681#10.063), TS M= SHISDETEFBP R FEMIE R ERK
F(S1~S5) a1k ERYE B ELAITFE N (PEY<0.001) (K1),

2.2.2 80kVp-FBP. 80kVp-S34AE%5120kVp-FBPAREIKE
WIEMELER: 1)FFSERMICTENY = E80kVp-S35120kVp-
FBPEIEREBEZRITFE N (t=2.035, P=0.047), 7E80kVp-
FBP5120kVp-FBPEIERAB EEARITFE N (t=2.034, P=
0.048), M7E80kVp-FBP580kVp-S3AIERTEELITFENX
(t=-0.050, P=0.960). 2)AAMCTEMNYF = E80kVp-S35
120kVp-FBPEIZRAB EEHAITFE X (t=2.035, P=0.038), 7
80kVp-FBP5120kVp-FBPiE]ZE R AH EZ 4T ¥ E X (t=2.140,
P=0.038), Mi7E80kVp-FBP580kVp-S3BERLEEELITERENX
(t=0.637, P=0.960), 3)EGREENTHIFS: TKMCTESDE
80kVp-FBP580kVp-S3EERAE EEAITFE X (t=21.560,

P<0.001), 7£80kVp-FBP5120kVp-FBPEIESEEEESRITY
B X (t=2.556, P=0.014), #£80kVp-S35120kVp-FBPEIER
BEEEERITFEENX(t=-2.313, P=0.026), 4)FFRECNRIE: 7£
80kVp-FBP580kVp-S3ia ZRAE EEAITFE X (t=-6.282,
P<0.001), 7£80kVp-FBP5120kVp-FBPRIZSLEELITFE
X (t=0.364, P=0.718), 7£80kVp-S35120kVp-FBPIEIEREHR
SERTFEN(t=2.109, P=0.040), 5)FFAESNR{E: 7E80kVp-
FBP580kVp-S3AlZEREFEERITFERE N (t=-12.229, P<
0.001), 7£80kVp-FBP5120kVp-FBPEIZETLEEZRITFEN
(t=-0.240, P=0.811), 7£80kVp-S35120kVp-FBPEIZREEE
ERTFENX(t=3.962, P<0.001)(&2).

2.3 B REEWITH

2.3.1 FR{LE B & 3$80kVp-FBP. 80kVp-S34HE 1% 5120kVp-FBP
AFMEN EFEMFN, FUEGREMN=AEGETE X
T4y, BN120kVp-FBPZE. 80kVp-FBPE%:580kVp-S3AE 4.
BGRERRITS: FAEEENEGNEGRENHRIRKIZEH
ER(EMTEDI=39). HFEAXT120kVp-FBPAE G REEMK
W& 39261, 4931141, 59312f; 80kVp-FBPAR GRS
L 39966, 4931861, 55141; 80kVp-SIAEGRRERFIT
fir: 39161, 4532061, 55346, &5 EBXT120kVp-FBPAEE
REREITME: 399361, 4991261, 551001; 80kVp-FBPAEE %
REEEITME: 39761, 491861, 80kVp-SIAEEREEKIT
fti: 392161, 4531961, 55356, 80kVp-FBP580kVp-S3FHE
GNEBERGHRERNE, HERAEBEEMITERN(Z=-2.754,
P =0.006), #£120kVp-FBP580kVp-FBPE)ER BB EEHRITH
B X (Z=-3.194, P =0.001), 7£120kVp-FBP580kVp-S3ia]E%
TEEEZESITFENX(Z=-1.245, P=0.213),

2.3.2 AAEETFNH—HESHT BRUELRNEAET=
HAEBGHITE AR FITN, BNTH80kVp-FBP. 80kVp-S34A K
120kVpAAMERRE, RRXHEALREAE EMITNERH#IT—H
M. LR ERESOKVp-FBPA, AL A EBMKappa
{890.812(95%Cl: 0.575~1.000); PRI E X TF80kVp-S34
[EAYKappaf&#70.893(95%Cl: 0.685~1.000); 120kVp-FBP4R|d]
BIKappaf&EH0.704(95%Cl: 0.450~0.959),

R180KVpRATHE. K. TSESDEFBPEARASABECTETLIERE

CTERESE 80kVp P value
FBP S1 S2 S3 S4 S5

FFAE 71.51£14.32 71.53£14.33 71.53£14.31 71.51£14.31 71.52£14.27 71.53%£14.28 0.681

A 60.81+8.5 60.76£8.39 60.74%8.32 60.72£8.24 60.72£8.17 60.71£8.11 0.063

=5 -1000.82£3.32 -1000.76%£3.21 -1000.46£3.04 -1000.08£2.92 -999.66+£2.77 -999.34£2.76 <0.001

SD 9.85£3.0 9.00£2.84 7.93£2.71 6.821£2.57 5.83£2.50 4.69%2.40 <0.001
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Bl ik, 38%, EMIAETMATSONVpALE T MM AL, CTHE R R B R AT 5L F 5 B R TR 1 2
., AR K k. xE W FBPE # Ay E (% (B11A) 5 SAFIREA 7] 3 (K 58 & (S1-S5) F M E % (F1B~ E1F),
SAFIREEZ My EWFBPE R MW A G AN, (B E SRR ERERTWEAE I, Bhe B H¥
FATAE, TR E AR N S R A B R E L

%2 80kVp-FBP, 80kVp-S3R1120kVp-FBPIEIEMS TN ML

ESUESVES 80kVp 120kvp PE PE PE
FBP S3 FBP 80kVp-FBP vs. 80kVp-S3  80kVp-FBP vs. 120kVp-FBP  80kVp-S3 vs. 120kVp-FBP
FRAE 71.51%£14.32 71.51%£14.31 63.49£13.53 0.960 0.048 0.047
I 60.81£8.5 60.72+8.24 55.88%7.77 0.530 0.038 0.038
=5 -1000.82+3.32  -1000.08+2.92  -1000.92%2 <0.001 0.906 0.243
SD 9.85%3 6.82%£2.57 8.16£1.38 <0.001 0.014 0.026
CNR 1.56+1.09 2.31%+1.67 1.44+1.19 <0.001 0.718 0.040
SNR 7.83£2.58 11.58+4.06 7.99£2.02 <0.001 0.811 <0.001
BEEKRRE 3.7610.46 4.14%0.45 4.34%0.61 0.006 0.001 0.213
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HA. IEBRBKEARIEREA. FFEMZHACTIOE, GREESET
TS, NTISBESTENEM. AT, BHETENS LS
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R¥mHE, HERRETR, ERRERRALSRERE, T
REFHRIERZHERNSREES, AFERRERE, B
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3w RE™>Y,

SAFIRER AR Z BIREFMIIZE, AFHATENLER S
BE, FEERIFHHBIGREAER, MBI ZIEHE
R, WEIREAREEFABANEREE, BIREXREE,
EREREIIL, BXMAE, RO REEGEHE,
TR TEGEE"Y, SAFIRERARSEANFBPRE AL,
SAFIRER AT LIPS EEGRIZE, Mie) LB EIH T IRRIZIE
KREGFEE™ Y, ARFBZEATURERESHRENE R,
THIMRERIEE, SARBIEH(BMI)18~24kg/m’, HHIFIE
7E80KVp FHY_LREERCTIL SR E R ALIA T IRFRISHTIT A Et,
ARRRBERRGEREERRARESBERKVPEHET, B
BMINF28kg/m 8%, HEEEIRSEET, AT EmAT
BB E R S GRS MR &, 1EBMINF28kg/m B9 AR
B L ERSERNRERER, EREEGIEE, 2SS
ARNEGRE, EASKERERUREBESKVpIAHE Y
T, BEESHESTIERME, 80kVpAS5120kVpAEEHITH
B, MEEEEWNEGRE. KBS, SBELHEERIL
Ziha, ARHIEREENISHEREDEL,

RAAZIIEN. EWEMHTENEGRE, EERE
BEREA3MS0KVp A A TEL, 5120kVpiaast TE K
EENITMEL R, B rROIE A B i AR 500 12 0 M 28R
N, IRE SRR, B, REEFTREMNCTERN
“UERE” B MEERSRILETNE, REXTHRER, &
52 FARMEMDY, B4, 5120kVplEBEEL, HER1E
BEEESOKVPRAE T, YRBRARWCTERETKN, &
S NEGBILE, BEEGNEE A/ (R]),
MEAREEGIEE S IEFREEMANINE, Fit, ERIOHR
i, EA80KVPRHT, FIBERIISRMCTERE T W,
CTEPSIES, EGNTLELM; B8, ATRERS, &)
BANASRERER, BREEGES, REEERBMCNRE
SNREYER(%2), MTTATLUESEGRFRE, %A EEML0KVpE
HRBTRNFRTHRE SRR, TERRAFREA
AEERAR BN LERET.

SRR S, RUFAFMIIMESTRIESEM, mE
SEHHEANBEBNNRIES"Y. WFEELMACTHRNES,
MAEREREHBIRFICHERTIRT, REREEHFE, K
HAEMNRATAENEFEEN, B, iMEEHTENSE, =
EfI$ECTDIvol. DLP. EDA&SSDE, HEACTDIvol. DLP. ED5S
SSDERE, = SHTEBREENREEHMEX, TMSSDE
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#, FISNEGREREMZEN, BGNLELZEM, mE
HHEMERRMAI RS EGRE. 80kVpFRHAETHESEM
120kVp# 4 AL, BHFIERE, BEHXNLLEEM, f5
SERIVEILRIZ.

AMREE—ENBRY: 1)EMRERETRERERMY
THAECAEAERRAMBEGEE —ENER, BREEMR
EXERLD, FEY nrAEH—SMRFRCTERFFRAEE
BHR R, 2)FRANBMIEE, FISEGRETRR, RARIT
XBMINF28kg/miBE, EURKARH, RIHEHNTE
BMIFYEE, FIRIEBMIA/NEIE MEUAFAECTIZBARAER
ERSHAERE, REIRTRENRTIEREN.

RERTR, SYFBMINF28kg/mBE, EEZATAECTIZS
KNERN, FASKVPEREHELRBERR, EREIAFR
NERERRARREGES, WoRGHENEGRE, FR
BENRITE.
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