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Abstract

AIM: To explore the effect of iterative algorithm
(iDose algorithm) with low tube voltage on
image quality and noise in common bile duct
lesions, and improve the diagnosis of bile duct
lesions by combining with biliary reconstruction
technology.

METHODS: Twenty-seven patients with proven
common bile duct lesions by clinical symptoms
or ultrasonography underwent low dose
computed tomography (CT) scans in the third
phase after the portal phase. All images of the
third phase were reconstructed by conventional
FBP and iDose*, which were used to reconstruct
the biliary system to show lesions clearly.
Radiation dose, image quality and diagnostic
accuracy of images reconstructed by FBP and
iDose’ were analyzed by statistical method.

RESULTS: Diagnostic accuracy of images
reconstructed by iDose* with 100 kV was
significantly higher than that of images
reconstructed by FBP (P < 0.05). Compared
with routine-dose scan of portal phase,
radiation dose of the low-dose scan was
reduced by 37.6%. Image noise of the liver,
common bile duct and ampulla reconstructed
by iDose* was decreased by 31.23% (1 mm)
and 23.54% (5 mm), 32.12% (1 mm) and
20.36% (5 mm), 34.95% (1 mm) and 29.45%
(5 mm), respectively, compared with images
reconstructed by FBP. In contrast to the liver,
CNR of images reconstructed by iDose’ was
increased by 31.67% (1 mm) and 21.74% (5
mm). In contrast to the ampulla, CNR of
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images reconstructed by iDose’ was increased
by 45.10% (1 mm) and 43.10% (5 mm). Image
scores of images reconstructed by iDose’ with
low dose were significantly higher than those
of images reconstructed by FBP with low dose
(P <0.05). However, image scores of images
reconstructed by iDose* with low dose were
lower than those of images reconstructed by FBP
with routine dose, but there were no significant
differences (P > 0.05).

CONCLUSION: In premise of ensuring image
quality, low-dose CT with iDose* reconstruction
can decrease radiation dose significantly
compared with routine-dose CT with FBP
reconstruction. Compared with low-dose FBP
reconstruction, low-dose iDose* reconstruction
could improve image quality. In addition,
biliary reconstruction can improve the display
of lesions, which can improve the diagnosis of
common bile duct lesions.

© 2016 Baishideng Publishing Group Inc. All rights
reserved.
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S, DR, A EGE C TS i B R AT BE PR
RO, T I Z5 RS 4, CTIGR &4
B R EG RS, RS BIEE. iDose B,
AR T B SR e G o AT R R L RS, AT AR
BURFE AT R 3R 2 12k he i g
ARSI T P R I S RSB R (filtered
back projection, FBP). il & 4%+ NFBPH
JiDose" 5 g% UG i &Y R, A HIE E
AR, WitiDose! B AR EC THM LI L
B AL AR R A I RS ANME.

1 #RRT5E
1.1 A $84£2015-02/057E KM K225 — KR
& B &2 N IH S AL RwFI276], Hh 5
1661, L1141, Fi#431-76%, HAFER61S . B
BT EfE$((body mass index, BMI)7E
19-28 kg/m*2 [i], *F-HBMI423.50 kg/m’+1.03
kg/m’.
1.2 7k
1.2.1 #%: X HPhilips Brilliance iCT 256)ZCT
Bl, #E47 _ERGE I, B EM, FRTEE
PRI E2 em 2T 2k, AT~ PR = 301 s 6.
S DR A A 20 I 0 7 T S R B A X b 7 (R
HEIE, 350 mgl/mL)80 mL, Jiiik3 mL/s, VESSXT
EEFRJE30 s 60 sor AT sl ki 11K
i, TTEIREREE WG 8 sk AT 55 = I 4.
HSHWE: FH. SR T E K
KH120 kKVE RIS, HaimAs, 5 =R EH
JEF# 49100 kV, HBhmAsH) R E Tk
BERRFIME. —RSEC #EEH 128 mmX
0.625 mm; F &2 53 mm, [AfE1.5 mm, XZ&E
Jiee i £0.75 s/F8, 12EE0.9, HiFE512X512, )
350 mm.
1.2.2 B A 22 238 = A R B TR E &
BEATFBPAliDose’ (f B g, 4 )72 )5 A2 ) B
¥R, 5 mm, B 5 1) B4 4% 2 Philips Portal
TAFus AT IR IE = E A B AR

JHIE B . HIEM 2 i E#(curved
multi-plain reconstruction, CPR)F1iZ ¥, F & E
FEL AT 48 i 3Lk A 22 JH A RS R b
1.2.3 B4 03T TE I SE =IRCT
7 EFEE(CT dose index of volume, CTDI)F
CTHI & K E Fef (dose length product, DLP), JF
TR B S & (effective dose, ED), W4/
BF RS R, R A ED = DLPXkit
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SR A AR S R . kAl S B RS [
PiAT K, VLIRCHTRR B 2% A > C T s b4 ™
NARAE, BB RA SR IOGN E R ik = 0.015
mSv/(mGyscm).

F PR Fi b 43 ) DN = PR R
A — E W A B A R e B
CTE AN oo R B R X (region of
interest, RON)ENL T FFIE IR, AR 50.00
mm’+0.5 mm®; JiEAELL . JHE N K T A
ROIMIR/INARSE, IHEROTEN T4 5Kk 1 &
Ak, A7 EEBROLE A7 T HH S B 4353 LA
JH 55 A B8 AT LE v 5545 e LU (contrast noise
ratio, CNR), CNRIFICNR2%) 5% T (5 ZECT
{B-HFIEC TR /A S DAE FA (3 22 C THA - 47 B0
CT{H)/HHE SDY.

TRV P AR AL BT 450 U R
2 i SR FH 20t 79 P o 1) RS 2R AT 20 M,
L FE B 2 AR AR BRIP4y, YRR H
453, BRIl

it # AT R SPSS17.048 24k, H
M SERE AR R 56 43 AT 11 Ik R0 585 = 0 11 4 24 55
By PO A6 23 b 3 el 2 8 U v 1) PR o
(SD. CNR), P<0.05NZE7A Gt 55 L.

2 R

2.1 RELER G HAE 27HLHE R TR
I3 BEAIE S5 A 1961 A IH S B, 8B N H B
R AR BB M E A CTDIR
38.5%, DLPR#K37.6%, 1 XU 5t 7 = B
37.6%(32).

2.2 B EIEN 100 kKVHEATEEMLE T, &
FBPH (1) B4 i & I AKX TiDose &k, A
&S AEBALFAE 28 A s A8 I
SDIE ¥ E TiDose' Ei G EE, HERHEA
Giit o = (P<0.05); 7373 LA IR A 5 5 A4
s, FBPE 257 ICNRII(K FiDose®
HEMICNRP<0.05), HZEREAG G252 L.
AN EFBALAI T mm)Z B EE SDE RS
mmi3 5, CNRAX AR (K3, E1, 2).

2.3 B E 69 £IF45 100 kV K FFBPHE
AT 2 N85.2%(23/27), iDose’
I A8 K R ON92.6%(25/27), 4K IJT Kk e
fHHiiDose' E &G EG LW G H &, 57
HA G5 (y” = 19.406, P<0.05). 100 kV
%At NiDose H & J5 (MU Lh R . 9
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xR 1 BERSNEVINOODERE

TEHMERR BRIED

N ED#EE 1: ROEE; 2: %, 3: 5T EIE; 4 h5E

RKDDEGRFE 1: 1280, RO, 2: OB, 3: (LT I9E; 4: FEREF

BB 1: BRE, ANOES,; 2. BKE, THMNE25000ER;
3 BRE, AN EREMRIER; 4: TEREDTR/N

ZHEI 1. REEREZHTEIL; 2: 2HTEINME; 3: 2HEST;
4: FEFEREN

x 2 27PIBBEAAERERY THEASHRIBNTE

EHE BMI(kg/m’) EB5#(mAs) CTDImGy) DLP(MGy x cm) ED(mSv)
120 kV([JEBRXER)  23.50 236.68 9.72 313.50 4.70
100 kV(EE=ER) 15.80 502.36 7.53
tHa = = -16.12 -17.74 -19.15
PE = = 0.000 0.000 0.000

BMI: /K254, CTDI: CTHIEI84; DLP: CTHIEKERIR; ED: BIEgTHIE.

& 3 27BIBZREEEFBPDose ' BRABERINZINTN

BE ZgHhil FiHRE EEXIRSE BERE RTIEFE CNR1 CNR2
1 mm FBP 28.75 28.04 29.08 2821 060  0.51
iDose* 19.77 18.24 19.74  20.76 079 074
HE 7.45 8.03 7.95 783 -234 -2.18
PE 0.000 0.000 0.000  0.000 0.001 0.002
5mm FBP 16.23 15.72 16.11 15.91 069 058
iDose* 12.41 11.09 12.83  12.16 084 083
HE 4.78 5.03 4.93 401 -562 -6.17
PIE 0.001 0.000 0.000  0.001  0.000 0.000

We % & 5
AR FHiDose’
HREZEAT
e BB & AR
T, RH9EAT
iDose'# X & &
R TR
Ja T AR

FBP: IBR &2/ 5K, CNR: WELISIREL.

b B B R B B S 2 TS 0 38 s TFBPEL &L )
KR, B2 BA S L(P<0.05); 1H/24
120 kVZ&A44 T FFBPE 2 (1) A8 Lk 5 5 &=
%, HERAEA G #E XL @P>0.05). {£H
BRIy 2 R AN R (R4, B, 2).

3 e

WA EMEGREZIEMAR N THLE2
U 1 75 SRR B A A% 6 5, 7 PR 4R 5 R =
149 [ B 2 v PG R R A I #4i. 5 AFBP
St Mg 7 0O B EL R AR, AR ) B 4% R T 3R
73 1) B G HR T g e R HE DA A2 12 W 7 oK
FHXTFBP, iDosei A @ HUR 2 i EHH
AFIWER BN E R AR, ZEEHEA
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A8, BN R FiDose . LA
58 P8R I it iDose g, 4 77 B P AT
137.6%, SRR FLEs R —57. AwFsebin
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B 1 BEIEESETRNAERLIN THAIRCPRER(S,
5855, IRFREIEH = 20.57 kg/m?). A: 100 kVZ&{ | FFBP&E
FEFEHIAL(1 mm), JALLAUSDIE = 37.6; B: 100 kVEIE T
iDose' B JFHHAL(1 mm), JHALLAISDE = 26.3; C: FBPE
PR CPRE BRI, D: iDose (G2 CPR I EEAH
& A CIE L S S, FBP: JEIR LA, CPR:
EZlinE e

HI TR A7 A 22 SRR T, 5 ) B ]
PEA PR ER, HELEEY AW
B G, ERRTE RS H PR
IR ECHIETIR. A 5 AR HIE RS RR
T A AR WL S, AR T DN AT
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2 BEBEZZARARERH NHIRCPREERS,
5425, IRREHSH = 25.56 kg/m?). A: 100 kVE& FFBP&E
HEEHIAL( mm), FFFARMAISDIE = 30.8; B: 100 kVELIE T
iDose BB FHHIOL(1 mm), FFFALMHISDE = 19.8; C: FBPE
G CPREREE, H0E RS RRIRMIEE; D:
iDose AR AL CPREBINE, A CEIN HLREE 5,
Th S EETEM. FBP: BRI SA% SR, CPR: 2RI E .

SRR A A R R, AT AL
RIS WA R, B RBEAS: (1) 5
i PRABLBR Z 15 57 (2)TEHCE 57 1 Sk 30 &= A
AR Q) Z SR AR HAEE
REPERAZRIZ W EE RSB A A, HLPCT
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4R EXNEESYE  FOLSHEANE BB&RERE ZEEN
FBP(100 kV) 2.1 1.9 4.1 2.2
iDose*(100 kV) 3.9 3.6 4.4 4.1
FBP(120 kV) 4.1 3.9 4.5 4.5

FBP: IR SRR,

T B T Jop 968 5 A Y B KA T 4% 55 U7 TS 2
Tz R

W TR E T2 i, H S A A 5 R
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~F-TH # & (multiplanar reconstruction, MPR)""
BOR S 50 FLH) B BOR, (HRIF U 3R B 22 i T
7 (curved multi-plain reconstruction, CPR)X7
JIEEE AR S W75 & 2 i TMPR!YY, B 5T
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i TR OK 0 IR BE A s 1 L, A AR R
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JHTTX RS EBOR A B2, T~ BoRAehr
T SR, 5 e Bt AR R S A DA
SN, S A R AT AT 4 Sl HUE U 2E 2R
W EE A GUWENZ BT R CNRI IR AL 24
TN, T SRS T E LS ER,
AHIFFE AR 43 A& T 1 mmAlS mm)Z B B,
{ELRE 2 P R M 7 5 2 B S T v

AR IR, MAiDose B E &KL,
MG AE E VAT B R B — Bk, 7E1R
FHEZMET, KFEiDose 1% 5 2 {5 1
FEAE A FFF B P E i ER R P ] 5 ARG, 3R
W 35 A B g SRV AT DAASCIF Ml PR AIC e 75 K. B
2 Ak, I EiDose AR E 2 G i =T 4
BH FBPHEEAIK, 1M 5 % MR EFBPE &I
R R G R . A RS DT R
o2 U5, I B AR A T DR PR
Mk P 7K, AT H2 ICNR.

M, IR AR A CTS W B —
ST [ PR 1, EARAE R 261 F & iDose g
J& I EHR AT RS S ) T A 2 T B,
M /212 W SR . AEE ASHIE L P AR AE — 8
FUBR S, EEART TR AR D, HARK
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1. HEERAARIE 2009; 17: 431-435

3 Nakaura T, Kidoh M, Sakaino N, Utsunomiya
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Low contrast- and low radiation dose protocol
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usefulness of low tube voltage scans and the
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] Cardiovasc Imaging 2013; 29: 913-923 [PMID:
23160977 DOI: 10.1007 / s10554-012-0153-y]
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Br ] Radiol 2006; 79: 968-980 [PMID: 17213302]

5 K PG SRR S E ECTHIIN .
HAERE B SO 2014; 34: 390-393

6 BUE, IVINEN, B, IR, BE, BUkR), iE.
RN IR ARAEFIEC TR RN .
EEE AR HAR 2013; 29: 809-812

7 Niu YT, Mehta D, Zhang ZR, Zhang YX, Liu
YF, Kang TL, Xian JF, Wang ZC. Radiation dose
reduction in temporal bone CT with iterative
reconstruction technique. AJNR Am ] Neuroradiol
2012; 33: 1020-1026 [PMID: 22322608 DOI:
10.3174/ajnr.A2941]

8  FHX, FERE. ERMIZEINE NN Mo
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computed tomographic cholangiography as
a novel diagnostic tool for evaluation of bile

duct invasion of perihilar cholangiocarcinoma.
Hepatogastroenterology 2013; 60: 1833-1838 [PMID:
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10 HR, J7UREE, MR, . 2 RBHECTR/NVEE
R T B AHIE AR SO T TR E A R
Ir{E. HEER RIS 2013; 21: 648-651

11 HESIRE. CTHESRIN S AL B R R EE e AR
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2061

mzaw#E

iDosei% /X, & #:
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WA 15 13 KB, M55, k35 iDosemREMRFIBCTIMNE 15 (0, TUE, 2R, TEAL &% SAERGHIE

A X% RS, JLEBFRRG IR . BT 2014; 19: I SRR AN C TIIG T R R AR RL A .

35w, A 420-421 W24 2013; 47: 305-309

SEGIER, 14 R, R BIRE, SRR, SRE. ACER 16 HWHE, BOC, MR M UEEHOA (Dose~4)

" B (iDosed) o R A EF GRS B . Moty AR R R . ThEER G A 2012;
SR 2013; 28: 1262-1266 28: 2248-2251

Yot FEMs WG AR

ISSN 1009-3079 (print) ISSN 2219-2859 (online) DOI: 10.11569 20164 FRLIA F 18 Hi il
THARA A A

L4 ‘iﬁ tE\ o

(ERFATFWRE L) AAXTHBL

BHIR AFIESCH IS NERE RS . EAMES B Mbs. bkt Siv, MU S im, B8R
Wtip, B T iESsc, EE oy, ShkiEdtia, M kpo, # BHig. sEHARES HLS, kg MBS HiKg, mLABES &
ML, lepm(/3 5 91/min) <+ E%(1X #$3%) <60 = Bq, pHANGE HPHELP", H pylori NREE FGHP, T1/24 685 %
/28T , Vmax A BEVmax, p N5 9. FHRMAR I, FAMERR. WAEEhh T 240 E4 S
A, AR WA, AR, Wikl BN B (Helicobacter pylori, H.pylori), llex pubescens Hook, et Am.var:
glaber Chang(fiv %34 71 RIRELR); W HIK;, — G247 5 (FEAR B, % mean, FrilEZESD, FIGK:, 465
FINEZP, FHK B Hr); (S 2 R FR BRI G 3R . TR B4 5 (N, O, P, S, d, I)Win-(normal, 1F),
N-(nitrogen, %), 0-(ortho, 48), O-(oxygen, %8, > A B), d-(dextro, 47 JE), p-(para, %), il {fn-butyl acetate(Hi
R IE T Bg), N-methylacetanilide(N-FF 3 Z. it 4 %), o-cresol(4F F ), 3-O-methyl-adrenaline(3-O-F 3L 5 -
R Z), d-amphetamine(47 ie %K A %), /-dopa(7c ie % (), p-aminosalicylic acid(3f & IEKMIR). 1 T F K4
Hin vitro, in vivo, in situ; 1bid, et al, po, vs; FANCFRHR N &, Wm(F &), VIER), FO), pUEN),
W), v(EFZ), QGVE), E(FaIAF L), S(HIAR), (I 18]), z(BEiS 1L, kat), (3R KiRE, C), DORYGIE, Gy),
AR FE, Bq), p(# BE, AR &, g/L), c(GKEE, mol/L), o(AA 44, mL/L), w43, mg/g), b(F =
JEE SRR FE, mol/g), (K JEE), b(BEFE), A(FRiFE), dUEFE), RCEAR), D(EAR), Thues Coaws VA, Ty CIZ. SR 5538
W H/NSRUE, Wras, c-myc; BRI KE B4, WP163EH.
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