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[ Z] BH A% £ E 5%k CT(MSCT )RR AN LR BR AL 8 T AT M feAl % AR R B3R . T3k : 60 44Tk K 3
AFILEQARA~9 S, P2 5 ) ABE %, 42 256 & CT (Philips Brilliance iCT) 7% a% A3 -F 42 (80 kV ,10~15
mAs), 52 F g4+ 71 & % & Fe #2 (Dose Length Product, DLP) , it # A 2t 4544 71 & (Effective Dosage, ED), F7 A B4 35
SRR 6 4L B 69 98 R Fa AT R b A AL B R R 2% (Filtered Back Projection, FBP)+-F- 78 &4k ; B 48, FBP+47 /£ %
#;C 4, FBP+4tA) 4 ;D 28, 154X 4(iDose’ ) +-F /8 & E 28, iDose’+47 4 F %% ; F 248, iDose* +4tF) S %, & TAE35 L4
A Bk % -F 2% 2 22 (Multi-Planar Reformation, MPR) . 35 +)> % £ 4% 3% (Minimum Intensity Projection, MinIP)#= 542 &
2 (Volume Rendering, VR) , 5+ £& £ 15 & 5 K 49 AR T @il 2 A By LA T4 3 Bk Ao il 27 0 B A5 75 48, o #945 FoR a5t
B ER N AR AT, ER EREBIGERSIFNE TSR R RIS A, DAL £ Shhkkhi @ Lok fefieiib 5
AZaARL, 55 3] T 55% 42 % 69%, DLP 4 (6.4+2.6) mGy-cm,ED #(0.11+0.04) mSv, %5i8:80 kV £ & K ik 691k
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Feasibility of multi-slice spiral computed tomography based on 80 kV combined with iterative
algorithm for children's chest imaging

CAIl Jing, DING Ming, XUE Jian-ping, LIU Ming, PENG Hai-teng, LI Hui-min, ZHU Jing-yu
Xinhua Hospital Affiliated to Shanghai Jiaotong University School of Medicine, Shanghai 200093, China

Abstract: Objective To discuss on the feasibility and related image quality of multi-slice spiral computed tomography
(MSCT) with low-kilovolt for children's chest imaging. Methods Sixty children, aged between 2 months to 9 years, with a
median of 2 years, who received low-kilovolt chest scan, were selected. The chest plain scans of 80 kV and 10-15 mAs were
carried out by using the Philips Brilliance iCT scanner of 256 slices. The dose length product (DLP) was recorded, and the
effective dosage (ED) was calculated. All image data were retrospectively reconstructed by using six different filter
functions, filtered back projection (FBP)+smooth function for group A, FBP +standard function for group B, FBP +sharp
function for group C, iDose*+smooth function for group D, iDose*+standard function for group E, iDose'+sharp function for
group F. The multi-planar reformation, minimum intensity projection and volume rendering were respectively conducted on
workstation. The image noise of fat, muscle, descending aorta and lung field were measured at the largest cross-section of
left ventricle. The image quality was independently evaluated by 2 experienced radiologists. Resulis The quality
evaluations of iDose’ images were significantly better than those of traditional FBP images. Compared with group A, group
D reduced the noise at the cross-section of descending aorta by 55%, and increased signal-noise ratio by 69%. The DLP was
(6.4+2.6) mGy - cm, and ED was (0.11+0.04) mSv. Conclusion The low dose MSCT based on 80 kV combined with
iterative algorithm is feasible for children's chest imaging.
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W& CTHARMY Cid &k e il ik CT A6 A iy B i
o B AR &y, U HORTE AR s 1 i A A
S B DL EA, Rl 58 W4ty N i e 453 X ke
A T AP 3 0 i 0 240 T A8 EL R S R A 12
AR TT ZALR R, A5 5% 2 I 2 32 ok X 4R A A
MY, 2 HGRE A 75 2 ] i AR AR 4 0 0.6%
FER B AR e . JLEE I HOR I
JINJUXT TS 28 0 SRR A 2 1 T RO /DN LAz B R AT
RN BUR GRS R U R R (Filtered Back
Projection, FBP)/E &S 1) CT BUR B & ik A R E
2L 25 4F ) LA G R A SRR R RRARAE
H R R MR AR AT LU FH T CT 4513 R B AT
SRPSR R {E A A2 ) TR | JO R KR R R o
MEAE SR WU R ) a2k A QR AR T DA KR B P AT M
PoL R (AREZY St ) TR 5 =5 R G R (O
A S R QBT 76 /N LT T AT ) o B
GBI FEAS BT, BRI ZE /N Lk i 58 145 21 (0 25
SARELHAR . AR PI/NLIE R B bR, 512 A& CT
AL EEARTE /N LM o i AT A7 4387, LA AT DLE
FUN T R A o
1 it 5FH*E
1.1 —hgE

4k 60 19 F A FEABEA T CTAR TARK A I UL,
B384, L2241, W24 H~5% AR 2
2 AR E e R R
1.2 CTHRERE

% JH PHILIPS Brilliance 256 J2 ICT, 5 Il 2§
128 mmx0.625; F& LRI EM, T ##IF R 1 7
Hitio X FAGVERBIL, o H b ol k2 i ik
10%7K 75 54 0.5 mL/kg 74 i = L e B AT 4 4, A
50 BB I AR B IR IC o AR SR F B9 448 4% 4k 80
kV.10~15 mAs B2 0.92  #f B # 128 mmx0.625, £k
BTG LS iR 0.4 s, J2)E5 mm, [H]f# 5 mm. 43
S 5% B AL R L) o K B2 3fe #H (Dose Length Prod-
uct, DLP) , J-11 545 %457 i (Effective Dosage, ED),
ED=kxDLP, /N JLAY i 7 e 46 = % k >k ] 0.026 mSv -
mGy*-cm*(/)JL<2 %) f10.018 mSv-mGy™*-cm™ (/)
L>2%),
1.3 EREAESEMN

4 60 11 58 L4 1Y BT A S B E 2R T 6 AN [
B I8 pRESGHEA 7m0 o S AL, FBP+F-1 PR %I B

41, FBP+iRifE BRI ; C 41, FBP+ELA s gk ; D41, %1% 4
(iDose’)+F- 1 PR ; E 4H , iDose* + b 11 PRE ; F 4.,
iDose’+ i 1| R . A KR £ 4R 5 A PHILIPS Ex-
tended Workspace T_1E i , T 2 )25 1.0 mm, 2 [6] &
0.5 mm, EZ&JZJE 0.5 mm, T # FOV 350 mm, 7£T
Y3 143 591 58 1 T $25% 4 (Multi-Planar Refor-
mation, MPR) . iz /]» % £ % 5% (Minimum  Intensity
Projection, MinIP) Fl1 25 £ & #E (Volume Rendering,
VR) , A AC U 3 s R R W Tl s g 1D UL e 3=
B KRN () S8R X (RO Y CT {E S HL RS i s
(SD)MH., F i34 42U {5 14 Lt (Signal-to-Noise Ra-
tio,SNR) ., SNRizFA A : SNR=ROI:/SD:, THE
ANFIHZ R P GG A e A o) AR o 3
[N, FH 453V s 447 BUR To e, W AR 5 3
g3, EGBEA WS RO 52  (HASSE A I R 2 W75 2 53,
EUGA —E i F1 O TR R IR IR IZ W 147,
UGS DR, Toidkif R IZ WK
1.4 GItESHh

K HI SPSS19.0 e it 24 it A7 43 A A HE BORER:
FYEEbmEZEIoR . X6 41EML Y SD A . SNR {H A E
HES (MPR, MinlP, VR) T4 R e 2 BALIEE H 7 24
53 #ri%: (One-Way ANOVA ) , 4H[H] L HER FH LSD ¥ Jf:
XA BRI AP — 2k iE4 T Kappa k5. Ll P<0.05
VM2 5 2 B SR S

2.1 EHTENEE ML

6 2H &1 548 W 1T Al 0 45 1> 2L 4L K15 SD RN
SNRHWLF 1., £4HI] () SD Al SNR {44 & 122
5 (P<0.01), LA A4 D 2 i) % = 5 ik SD {1 SNR
{8 L4 2], D 2H iDose+ - 15 R A5 1 [ 15 T A =X
It A ZH FBP+F- % R % SD {1 F F# 24 55% , SNR {E 12
=2 69%.
2.2 MPR.MinIP#1 VR E{&iEM

6 41 F 2 S AL IR P4 L B3 B 3 25 S (P<
0.05). LA D.EPIZHATIT o ey , BT mALT5 5 C
H 5 FHIF A, B C 415 F ARG f MR Fifhse
R AN —E BB R IR RIS Wik . 4% B2 I AR
W — SR i (Kappa=0.827, P<0.05) . .32,

JL T iDose’ 1% 1% Bk 1 MG i IR I i TR 4
FBP H AWK, — 4 dt UG T DI & IaEAR
AL FAR R 81 s, 5 FBP SR LL , 5 g
W RS, R G R L R IR B S e . TLIET 1~3,
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Tab.1 CT values of tissues in 6 groups of chest images (Mean+SD)

SD value SNR value

Group Fat Muscle Descending aorta Lung field Fat Muscle Descending aorta Lung field
A 31.30+£12.58 54.23+27.01 48.75+£29.85 39.09+14.27 439+1.74  1.47+0.81 1.08+0.74 20.33+7.06
B 42.57+4.37 85.47£25.52 78.43£22.78 39.17£10.95 3.08+0.54  0.77%0.05 1.06+0.44 17.79+3.35
Cc 168.41+7.41  366.33+28.03 365.03+114.56  194.33+66.71 0.35+0.03  0.21+0.13 0.31+0.17 3.84+1.73
D 16.29+7.13 24.89£10.29 21.87%11.02 19.16+7.83 8.83+4.13  3.91+1.33 3.44£1.59 37.98+20.87
E 21.01+8.48 32.58+12.94 29.23+£14.34 25.334£8.79 6.71+2.57  3.23%£1.07 2.76x1.13 31.21+£11.21
F 215.02 191.50+9.84 205.06+60.06 147.10+21.51 6.71+2.57  0.44+0.21 0.49+0.24 4.76+1.34

P value <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

F value 189.76 215.02 194.94 104.17 12.31 9.67 5.48 8.44

filtered back projection (FBP)+smooth function for group A, FBP+standard function for group B, FBP+sharp function for group C, iDose*+smooth
function for group D, iDose*+standard function for group E, iDose*+sharp function for group F.
One-way analysis of variance, also named F test, is used for testing the significance of mean difference of more than 2 samples, the comprehensive
comparison among groups. The larger the F value is, the more obvious the significant difference is.

SD: Standard deviation; SNR: Signal-noise ratio

2 62EMPR MinIP 1 VR EI{IFN ( & =)
Tab.2 Image evaluation of MPR, MinIP and VR in six
groups (Mean+SD)

Group MPR MinIP VR

A 2.46+0.51 2.75%0.52 2.68+0.55

B 2.33+0.58 2.67+0.58 2.14+0.38

C 1.33+0.47 1.68+0.72 1.29+0.49

D 3.71+0.46 3.93+0.26 3.86+0.36

E 3.07+£0.47 3.43+0.51 3.39+0.49

F 1.67+0.63 2.54+0.38 2.04+0.68

P value <0.05 <0.01 <001 =
.

F value 31.59 6.37 49.68

MPR: Multi-planar reformation; MinlP: Minimum intensity B2 FHE IR MinIP

projection; VR: Volume rendering Fig.2 Coronary MinIP with lung window

&1 fE MPR HEHTE E B3 FHE IR VR E
Fig.1 Cross—section of MPR with lung window Fig.3 Coronary VR with lung window
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Bl 1~3 45 11 A~F 53 540 3R A~F 41 8 # KR .
P 1 AR E 0 D 2H A E 20 MPR [R5 5 Figg s
B WAL T FBP # # A0 A 41 A1 B 41, 3€ 3 PR %A Sharp
(1) C 2HL 1 F 40 s B 8 398 (0 RSO0 H 8 (B 15 30
SRR AR FAL MR S I B /N C L.
2 6 41 EE (1) MinIP EUR A RER AT B /R S A LA
By 37, TR S A4 7 2 A R AR e b T A2 I PR
2, D~F U EUR AW L WAL F A~C4l, K316
21 VR B 2 RS ARRE R4 1 R 30U 5 T B 4 4
25 A B OE 2R, D AL E 4L ISR, 15 6 41 IR Y
B 2 I RIZ 8T
2.3 {EEtFIENE

AP FE T IC 5% 1Y S AR 5 5 DLP o (6.4+2.6)
Gy-cm, A ED 24 (0.11+0.04) mSv, A4 T JLiK 1%
g 9300 £ 0.02 mSv, HAA AR A AR R FHAR B

AN LR B CT 45 A (4481 FH 1 32 385 10 fe £
AR I U], BV JR I R I2 W22 R i 6l L, J AT R M
TR SR . B AIRAS Fi e ] DR 3 A A1 A
S R A RT ARSI GO FE B (R SRR
EIG S AR S A 2 n FBP A AT,
SRR N EMGIETS |, CT EIREE EE Y S5 B4 R
TG B | SR Al BUS R R R | B S B A v ]
Bt R, FBP A RE U Se e SR AT A B, i
BHAL IR R . FBP 2 TR 2
KM G, ZORBOE AR 2R 0 58 1, S2Bs T
ToiES 4, iDose* A A AT LITE FBP H 4 1Y 5
fith 1 B A UG A M, 32 i il MR B, T LA 2
17 FH iDose* B s HE A AT DL il 5 g R R S 1 TR
PEIG T 1 F B 38 3034 i FEGOR DRI R It 1Y)
H o

80 KV 25 A kAR 1 5 B UGS X A R e
FEAGNE 5 (1) [, 5 FBP B a R AH L, SNR A TR K
R i, 4 SR SRR RAIG , F A MR I R 2 I IR
BWIELR o AT R UG 2 B0 W i [ R g S
B, B RS U R H = 2 R AR A R
R WA ), A T 2R OB 7 = 20 o A A MR S T
T LA B MinIP FlI VR BT st B,

ANJLEE BN AR JZ 3, B IE AT 1 A A S
7%, B /N LGSR i CT G2 v] LAEA s PR Fn
P AR BRI TR R AN LR
CT MRS VI ST 47, BE T - b A I RIS Wi FNA Y7
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