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X g, R4t LARY FIARY, AWV

L. AR BB K 2 [R5 = 2 BE B s D A Be s B, 10 430022

2. T miAb s A S =, 1IN 430022
FE: Hi: W SUZ BN 2863 CT (DLCT) ML (UNC) $ATE L M5 CT 39 5 kS A = N F 1) T
ATPE. J7vk: [RIE 4 7 TR B 70 XUE BRI 48561 CT 441 51 191 ) L 2 38 o 35 CT 545 3030 2 IR IR %
Hobo X AR SR 4 FG SR IR [F) 5 SEREAT AL 3. 4 53 ) D i B 0 D 0 50 (SBID AT #5225 (A 6 i B 4
33 VNC FMG,  FEFIE LR SE P4 CTNC) PG A P 45 o R 2 S5 590 e 5 TR AT LU 3 FH AT i A
MG WIEL S PR LR E KT Bk AL L. WEE TR R R BT
CT {H A1 SD B, TH& AR L2 E M Lk (SNR) RIS LLEE R A L (ONRD, 4R WA Fa W. Bhkiy . ik
W RS W PR BRI 5 ik AT P4y, R Kappa #5643 BT W3 407 B2 I s 793 e 1 45 232 WV
M —20E, R Mann-Whitney U A 56 L4 w9 R B 100 UG B = 10 2 VP 25 38 FH O R AR ¢ AR50 o)
A G T AR S R AT BT 2 0. S50 BRI E E WVT A % 458911 SNR. ONR & E W
YA AP 2 2 I) TG I L e v 2 2 5, INC 2H 1 VNG 201 6 0 %S 4 T Ar 5039 8 4 435 VNC 404 230 &=
K JE A (DLP) (298. 14 £ 119. 40) mGy-cm FIA U FE 5 = (ED) (4. 27 + 1. 34) mSv 4 B E LT INC 41119
DLP (437. 31 & 178. 28) mGy-cm 1 ED (6. 26 = 2. 00) mSv, VNC 4175 4448 Lt TNC 41 3 #4714 DLP & T
31.82%, ED PR T 31.79% . &5it: oGl CT BERIFH VNC BIE T LT 3B 458 5 41 6 DU AR
SFEW NG B, BRI EG IR T2, JERERS B B S R R .

RBEIE: Gk CT; MRV GHE; JLE; s

DOI:10. 15953/ ]. ctta. 2024. 123 FESHKS: R814.42; R815  EAFRIDAD: A

70 L W g5 CT A vl FRRARST FRR 2 AT A AU S TIARIX —H bR, WH R
AL . B AR BN ] A B . A IR HRIEOR, LRSI NEARE @S5k, g i
P B R G i A b TR AR R . BRI CT BOR M IEES, RUZRI &80 1%
CT (dual-layer spectral detector CT, DLCT) HJEE#I°F#7 (virtual non-contrast, VNC) iR
HET PR L RE, R 5 R ) 6 S 4L HE (spectral base images, SBI), RIS
i) VSR EL UNC %, TS T 64T % 49 (true non—contrast, TNC) ™, iXFhJyidAdif5
RS BAF R S A, PR T R AR R . AR, B DLCT A i bk O i
B SBT s w4k (1) VNC MR T sh kY1 VNC G m &

ARG L [ e 43 B, AR BE CFH iQon Spectral Yaitf CT - 3REH) J L i 340 18 5 4%
A [ A — 19 K ) SBT s HEAT Y6 VNC BRI . Rl KX e d gt i) VNC BB 5 IRl — B
(1) FINC G HEAT X LG, PEAR G 1R SR S 7 ) 22 o B I3 9 7 T AR LRSS, ) kAU
SPFE VNC BACHS R4 TNC A1 ) L3 B 50 3 i = 47 o B AR AR S 50 5 i el 472k

1 FRFFE
11 ImREER
[l i 23 A B B 2020 45 7 & 2024 4 5 H W1 51 BilAE KA iQon Spectral Jtilk CT $94i
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(19 ) L3 Ji S 38 s 4 UG s S IR ), JLrp s 30 ) S AN 21 B ek, ARIE LA 0~15 %,
SEHAERS (10.5+3.5) %, G4EFE % (body mass index, BMI) “F¥J2h (17.5+2.2) keg/m’.

Wi 12 B IE S, 19 IR, T IR Y, 5 B MR, 3 ISR A8, 2 IR S ek
AR, 2 B AR kL, 190 RS AL .

1.2 HBEFE

K AN iQon Spectral XUZERMIEE I CT, MEPUELHE AWEMY, AT 2 25N fe 1
B, ARV B REA O R REAKY . HESEGE: 120kVp, FH B30 E Bm kR,
DRI #5%( (dose right index, DRI) ¥h 21; 25 40mm (64 x 0. 625mm), HRHH 1. 383, #5i
0.27s/r, FFFE 512 x 512, Pra 8 KA 3 WS (LI P4 INC WL ghibkid, FiikdvD 2E1 44 .

P LGSR 7 A Ulrich & M id S 48vd SO0 4E % 300 mgT/mL [0S EEFe JeAT W M4, BE
o BT P IA R SR . XL 1L OmL/kg, AEFEER K 20mL, VI 1.0~1.5mL/s, SR PBIEREE,
WS ROT BT S8 3 XOKSF I L k21, flk BIE 150 HU, fil % 5 B3R 5 s FIHgh ik, ZEiR
30 s KIS . BT R IR RE S PR R AR, T AN AR S T e A 1 i R
WIS 414 PR IS AR B RSP E FE OR R — 20 4 5 A sh A BRI R AR A IR T Il R

AL CHYRT4T NG 20D 5 e B 3 IR, BISEREAT H R4 4] CINC) $34, Bl
AT P IAAR [R)YE ) 3G ai s, Pr A R DGR e, 2R RJEMEE 5 mm.

S A RSP VNC 41D 58 S IR, BUBR 25530 3 44 b F 8P4 INC BIAMRIPR
SO 1) T %) 20 Pk 39 R e Rk 000 ) 388 e 9 S o R OGS R A R IR e T B D't ik 6 SBT i b AT $e g
G F A (Spectral, level 4) $RAFHERIT-H1 NC IRAE < Il v B FH LI AR HSF-41 TNC 3%

1.3 EBEgELE

Va3 7 B i 2 A1 SBT 242 SN Philips Spectral Diagnost Suite 10.0 EZ AT T 4EuL i3
ATACIRFN AT, AT B HE 4R N A0 AR B v

RS INC 4. PRI S K IR EE ik T3 R R G ik R E @A (iDose’, level 4) #EAT
MNEEr . MigFEd, WHEZEE 1.5 mn, FAERS 1.0 mme. FEHLFHT VNC 41: ShibkIW. i k4% 1
RAIERELEM (iDose’s level 4) HATHBRE EE, “FHIIIRI A bk 01615 58 SBT His kAT 4%
A IEEE (Spectral, level 4) SR REHL 4T VNC b % « Mili i FUGACHEE 5 B4 TNC 3]
B D . PAS KRG EREE 1. 5mm, FEHENFE 1. Omm, 2A6E % & % 400HU, % AL 50 HU, Jiti &
% e 1600HU, % f7—600HU.

1.4 BEgR=IFEN

(D ZWIPHr . — 4 BAT 10 4F2 W7 5% 5 1K) B2 7 3 bk S50 39 5 ] b 20 1 2O B8R X (region of
interest, ROD), EFEMGBNNKT+ EBhlkT. L2, WA WL M EE 57 7 NG 5 4L 238025 11 Ab 1 A [
REA M BT ARAE 3 AN 2T B, ROT R E I 4 23 X U f KB, R i B . 45
. FEAZFNIRBEI X 3k, 7E TNC A1 VNC 4LAH A Z i B Gh, RFEREAS ROT R/ E—3, AR
P 77 ST B R AR LE 3G 9 A TNC P G 2 Rz 3l 22 5 . W& AR ROT B[P CT {8
FikstEZ: (standard deviation, SD), BFAHAE 3 ANJZ A & 5 BLIBCT-IME A A B> ROT 1) i 2430
AR, TGS ROT (1) SNR AT CNRe oA SNR 5 SCA CT AR sy BREASD B sy » ONR 2 A CT {H gy —
CT AEL cyegoan, HIABXTAE IR LA SD AEL s s o

(2) FMVFYr . M2 HA 10 G2 W 256 16 b= A R XS V2000 5 1451 TNC 20 A0 jE 400145 VNC
LBMGIEATVPS, 3% 5 FTARIE 4T 4 o AR R BT PP A7 A o, TR S IA e — 5L
PEObRUE: 14y BMBRBTENIE, MR, NSRRI SoRANE, TTikek: 2 7 BUGERE,
Wa PR %, MR SRR AL B, AN SR 3 4y UG TIE ML, MR AR, MR 4
FIRGEAE X 5, MEEIZWT: 4 50 BRI RAF, WA, MR AR L0 R 5 g
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PG AR, TEMe s, MR AR R s if o PP a3 3 20 S AR RN il i 2 WK

e Cad ~ (o) VR4 5 A A 0 g s fen 8 ) L2 B8 341 B 0 TNC NG NG BT 5845 (d) ~ () &4 504 1F 5 JL e 45
A TNC. UNC. VNC i 5645 o

Kl 1 TNC. VNC. VNC it B4
Fig.1 TNC, VNC, and VNC lung window images

1.5 mEHFIEHE

JI6 8 3 i R R . FHE 58 S F Bl AR B 1) CT A AR R R $R 4L (volume CT dose index,
CTDIvol) MLEF K AN (dose length product, DLP), KEFUIF4 VNC 240 DLP . =DLP,~DLPy, .
AT R (effective dose, ED), & HF-41 INC 41 EDy =DLP, x K, HESL V-4 VNC 4145 %0
ED = fE4U-F-4AVNC 41 DLP, x K, K AP, ZHIEFRCT X 42 Wb 2k 48 5 7 & A 5
Jridi, AEJLEMIE CT 14 K=0.026 (1 %), K=0.018 (5 %), K=0.013 (10 ) ",

1.6 SitFERE

K SPSS 24. 0 B AT BEAT B dhs AL FLRI 23 My o vF 5 B4 AR B £ ARV 22 ) Ko, ) SW
R vh B AR M IERS A, Tl — 2Pk kappa 615670 # P9 AL S A0S -4 TNC 0N RS-
9 VNC 4 BB PP 45 R — 80k TH BRI AR (%) Ko, R 2 Kis 8] Mann—Whitney
U A5G LA PR LR K 0 23, I O AR A ¢ AGr 500l 21 T1) 1 {50 S i 25 00 DA/ 4 53 771 B 0 A T 4
thire P<0.05 Koz A ik X

2 R
2.1 EgREFMN
2.1.1 ZIEMN

TNC J& VNC 5245 18 DG X (1) CT fELLER: WAL 4R 14k ROT 41, VNC 5248 Lt k+. 1
FBhlk. Mgl gl B UL R BRE K2 R RS T CT A4 v T TNC 5245, Wi ¢ R R WG CT {4, H
4R ROT PH# R 22 e 3 I e vk 257 75 s INC J VNC 5848 b8 DX BRIX 1) 15 e i SD LR WA BRI
F14k ROT 4b, VNC 4% ERishikt. MEshkT. . B HLR T 50 SD {34 T TNC 1%,
BRI Bh KT LAAE, AR % DR X PR 2 G 1) 22 S R4 127 5 s TNC J2 VNC 5245 E 45 D4BRIX SNR Al
CNR (I EL A : PR SEAG Iish kT B30k, IHER . BFL. s s N K SNR. CNR {1 22
FRBTLLRIFRENL (KD .
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1 TINC A1 VNC AL G I 2 LI LR AR LR (n =51, F+5)
Table 1 Comparison of Objective Measurement Metrics between TNC and
VNC Image Groups (=51, X+s)
28 NI RE
Wb X3,

NG VNC t p
AL 50.31 + 6.82 51.47 + 6.84 -1. 052 0.298
Tiizh ik 38.98 + 21.89 40.24 + 11.58 -0. 364 0.717
. ENiGR 40.07 + 20.86 44.63 + 13.09 -1.453 0.152
Cr e 8 Kz 1 He s -103.81 + 20.88 -95.26 + 24.15 -3. 846 0. 000
El=r -995.24 + 14.21 -995.38 + 15.37 0. 152 0. 880
filiZH 28 -803.13 + 80.74 —-796.22 + 80.22 -0.676 0. 502
B 13.58 + 4.78 13.66 = 7.11 -0. 082 0.935
Tl ik 1+ 9.91 + 3.13 11.31 + 3.63 -4. 091 0. 000
kT 11.67 + 3.88 12. 17 + 4.082 -1. 153 0. 254
S 8 K2 He s 14.38 + 8.04 17.62 + 24.54 -0.949 0. 347
= Ak 15.91 + 21.27 15.83 + 15.69 0. 050 0. 960
fili 412 47.03 + 41.05 50.09 + 40.91 -0. 389 0. 699
B 4.16+1.50 4.44+1.84 -1. 088 0. 282
iz ik T 4.28+2.29 3.92+1.74 1. 034 0. 306
BT 3.68+1.71 3.99+1.68 -1.043 0. 302
SWK 8 52 1 Hg iy -9.22+4.69 -8.41+£5.45 -1. 448 0. 154
= —106. 43 £ 54. 42 —89. 25+ 35. 07 -2.922 0. 005
fili 412 -31.03+21.68 -28.74+21.29 -0. 682 0.499

B - - - -
izl K+ 0.98 + 1. 34 1.03 +1.62 0.234 0. 816
Tk 0.92+1.43 0.72+1.65 -0.712 0.479
AR W3 5 ST 13.43+6. 15 12.82+8.03 -0. 725 0. 472

ISP - - - -
Jili 221 72. 48 + 29. 82 72.10+39. 17 0. 088 0.930

T INC AIISFHAEIR; WNC RIS SD AT R, SNR AfEMELL; ONR Xt LA LE.

2.1.2 EWEMN

51 14l 5 BB A XU 1 5 4 VBN ES 2R e v B, FIF kappa K56 19 44 15 i o) 5 21 161 4%
PRI — S0, EE INC 4R RIS VNG 4 Mg e o T B ok 4, G RB R 4 E
Ui %o 1 4 P45 020 HL AT v 5 — B (kappa = 0. 859 i1 0. 829) (£ 2) .

R 2 WM Bbk kappa /)T

Table 2 Kappa analysis for subjective evaluation consistency

P Gtk
A5 WA
B A BT B k P
3 1 1
TNC 44 4 37 36 0. 859 0.00
5 13 14
3 1 1
VNC 41 4 35 33 0. 829 0. 00
5 15 17
28 SW ARG LA K BT RIS SR o, VR Blin AR TE &S 3, RIORE P PF 20 Hiedi R Mann—

Whitney UG, & 3[40, il Z=-0.460, P=0.645>0.05, 077 B I EHE 0 45
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BRI FE N, BIZEX o= 0. 05 MRS K HE R, TNC ZH A1 VNC 2H 9 40 18115 o B vF 2 — 350k
B, WP TNC 4R T4 VNC 415 41 G & v E 9 22 S T e it 27 X

*®3 WAEGIED =S

Table 3 Differences in image scores between the two groups

INC 4l (n=51) VNC 4l (n=5D) Z P

BG T VT 5 4(4, 5 4(4, 5 -0. 460 0. 645

2.2 EMFHA VNC A5EMFE TNC HAFAERFIZEEEE

P2 7 = B I M IE S o0 AT, A EC AT REA ¢ 056, MEHL°F-49 VNC 41 DLP (298. 14 + 119. 40)
mGy-cm A1 ED (4. 27 + 1. 34) mSv 3 & Z % T % 3 TNC =49 4 1 DLP (437.31 £ 178. 28) mGy-cm A
ED (6. 26 +2.00) mSv, FEFLT-47 VNC 255 FEF-47 TNC 4 DLP [#A{I 31.82% .« ED B#{% 31.79%; W
HANESHRFEFESG IR (K 4) .

£ 4 ERCERAREICERARRNES (1=51, It+s)

Table 4 Differences in dose between the two groups (n=51, Xxs)

24 BN Rie o
i H
TNC 41 VNC 41 t p
DLP/ (nGy-cm) 437.31+ 178, 28 298. 14 + 119. 40 15.95 0.00
ED/mSv 6. 26 = 2. 00 4.27+1.34 19.85 0.00

3 THeMLEe

BT LE T2 AR BRI 18, 70 ) LEE 05 0 Pl R S S 7R AN W R = 7 1y R0 g 72 LS B
TR IR KR FE B AR o ASHIESE I T A3 25 T U2 B 28 6 1% CT 4741 VNC 5K, b AR 5 A A
W CT ANFZARTET: e —A X R R 2R AR T AR . by I EERINER 2 R A
S PR BE R, (R IR R TR S TR R sE e 3R, TR G AS R R A R 2 R A BT,
TRAF T B RS FE Y BOER ST CR . YR R B g YNC RBP4 2 DLCT
(1) J5 e B2 —, BT ISR MR A, JE B b A AR ZH R R O LU AT B A,
Bl P55 . 6 DLCT 7, VNC FARXHHLGT B RAF A4 fE T, IFRE S INC s ik
FE—8, M A] BLERAC TNC S48k 4T e stk

JLEHEAT CT AS iy, F2im Bt o X TR R/ NI L, 0 1 FH 7K A U BRI 45 7 AT
AR A . X TR sl L, W E P HIRIE st S 8CRE RN, T LURERE WNC ERIF3E:
AR EF N SBT %df B th VNC R RPHEVEH T2, X Rkl % T T ) LE RS S B
PRI E S 4, 9> T PR CHE IR (P BRI S 40 DA A ik /> T T 52 CT 14 e (R0 e 790 R o 5 751 FH i

Sl K S A K b s P RN 3 B Rk P A A () R R TR I U R B 5, E VNC G T RE A
AR IAS A& AN TIAT BB R 2 BELR 5, NI e MEAR 2 BT . X R Rgma iR KRR RS kB g
AR, AR EIEEY R e b, I AR e AT e 2 B AL I T R
TLa I S IX PP RE R, AHIFST ISR PR K SBT s b AT VNC g DAFS 21 VNC [ UG AE A 52 56 21 44
o R, IR EENTIRT BB IEAT T EMIE5r, 4 kappa K56 45 5 57 R 44 B T 45
Vo HA mE 8, 4 Mann-Whitney U Ziil A5 AL, VNC 4LF0 INC 41 GVED Toit2: 2 5%, it
B UNC 21 UG R B AT A IR AR TS W sk, A SSmi S22 Wi o

h T W A PR G AR AR AT 2 e, i AR P A B [ ) ROT DX 3 £ CT i A A vf 22
(SDAE) FFHEAT MM 20 M o WS AR IR, VNC 411 TNC 4 B4 18 CT (RLRR: B K2 1 B 15 ROT 4M K
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HAB X I3 TE W 3% 75 o VNC 4R TNC 41 MG 175 Se M 75 SD AR il 30 Jik 328 DX 47 118 JFE A X 3t G 12
F2E5, PG CT BT SD AEAES v 40 B h R I By i — Bk . gl ik 1 SD {1 22 5% 7 g
ST B E IEA R 22 5, 5 B0 B i I 30 kT P 3 S AR B AN TR . E VNC B o fill
F R, A I B KT BT O, X SACLT Bl R A A s i O e R 3 R
BTN

SNR AT CNR & MAVFAN s G B 22 8, SLHUE MR B G R L« AR
BL,  VNC #4155 TNC ZH {5 b 44 231K SNR AT ONR {1 G b 3% 25 5, X SERAERF ST i 46 A A — 5L,
AERERRIL, fEXIEAERE CT h, VNC MG 3 A 2 054 5 M T INC %, AT R
RAEFANIH] CT #4% S NC BRI 2 5. Bk, AR E#AE L. WA R A X E R
S 54y B AN R R AN A, DL R BRI, S B AT A7 AR T VNG G HL
TeiE S A B B o

i F S 1 S O RS T ShOE AR 3 S, S A IR R B
o U B B R . AT WTS RN, KRR CT 48 vy A 38 0 AU IR« KIN A% UL Y 3R 496 9 A% 1) X
B BRI L ], RSB R A Yl A A, AR T BRI REE
R T ARSI . AEARWEIEE, SRR R4 VNC ACER 8 KL INC 141, AT 3 A 3 S0 60 8 49 5 1 il
WD A PIRETA, FE EBAR T 31.82% . IXFRZEF HAGU AR, A arid g EM VP K&
BNV IR BCHs 3 A7 U B AE BRI AR 3 4w S U= (W TR0, VNG 4L G i &= A7 fie o 2 I R 12 T /g =K
AL R,

A RAAFAE — LN L 2 ke 158, AWFE T o s s, MAMFEARRER D, JGak
SARFRFEAR . 2P 08ER%IE. LR, BRI YNC G AE ISR 4 15 J7 T A T L TNC &
%, HHLINC BUE R R T R SCE . G S NSRRI AR Bon, 1 EFLF4 VNG 450
T E e R A LB R P A, I ik R A R [ IR R A R T AR AR R . R
JEAE L AN K AR 04T UNC MG ), T R s ko SR G ), SRS i VNG
G DL 58 1 s PG 28 FE TRUIR O 3 o S BE SRS T I e, ASHIFF IR 36 1 i Sk U3 184 5 SBT 40 13t
AT R4 NC BHER EE. BARIX — VA — @R AR T i, (0 i T IR LA ]
I S kT N R R B A TR A, DR AL DR R BB R . B Jn, AR SR AZ
BT KA iQon Spectral XUZFRMAS CT £ ARFabRIIEZM, BEALY 1) fe A H L 2AE 120KV 1)
R N AREHHTRENE 203, XA AL B T SO SE LAY Hh R AR R A8 /IS B AN BEAN AL PRAIR A
H R DLiE— 20 PR AR S A . A A OGPk, ORIV 3¢ Spectral 256 HE 6% CT HLAY ] BAYE
100KV FRIREIEBEAFTH, AP uk D R R AR S A PR T e, 45 B AR bR &k, R4k
W FURHE KR 5C Spectral 256 il CT HLAL P EAT

g LT, XUZHRM L6 CT VNC A8% TNC ) L3 I 3 s H 2 vI AT 16 o X 7 VA REAS i
FPRARL 32% ARSI, ) VNC g TNC EIHGT S I VPl A 835 2= 5% . K VNG EHZAR S TNC
EURABE CRAUEIZ WM, SR BENE BRI 3 31 1 38 st R o2 g W 3, DT KIS 9 2> e 53 )
Ho DRI, IXATE A ) LB & R s R LI T &

B3R
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Application of Dual-layer Detector Spectral Computed
Tomography Virtual Non-contrast Scanning in Enhanced
Chest Computed Tomography for Children

LIU Xiaojing'’, WU Hongying'*™, MA Jinqiang'’, LEI Zigiao'’, YU Jianming"”’

1. Department of Radiology, Union Hospital, Tongji Medical College, Huazhong University
of Science and Technology, Wuhan 430022, China
2. Hubei Province Key Laboratory of Molecular Imaging, Wuhan 430022, China

Abstract: Objective: This study aimed to explore the feasibility of applying dual-layer detector spectral computed tomography
(DLCT) virtual non-contrast (VNC) technology in pediatric enhanced chest CT examinations. Methods: Retrospective analysis
was conducted on the enhanced chest CT imaging data and clinical information of 51 children who underwent DLCT scanning
at Wuhan Union Hospital. The same processing protocol was applied to each original image. VNC images were obtained using
projection space spectral reconstruction from the venous phase spectral base images (SBI) and compared with true non-contrast
(TNC) images regarding image quality and radiation dose. Two radiologists measured the CT and SD values of the pulmonary
artery trunk, aorta trunk, erector spinae, lung tissue, and subcutaneous fat of the chest wall on image sets, calculating the signal-
to-noise ratio (SNR) and contrast-to-noise ratio (CNR). Non-contrast, arterial, and venous phase radiation doses were recorded.
Subjective image quality scores were assigned using a 5-point Likert scale, and inter-observer consistency was assessed with
the Kappa test. The Mann—Whitney U test compared subjective scores, while the paired t-test was used for objective image
quality and radiation dose analyses. Results: Objective evaluation of image quality showed no significant statistical differences
between the SNR, CNR, and subjective scores of both groups. The median subjective image scores for TNC and VNC were 4
points. The DLP and ED values of the VNC group (298.14 + 119.40) mGy-cm, (4.27 £ 1.34) mSv were significantly lower
than those of the TNC group (437.31 + 178.28) mGy-cm, (6.26 + 2.00) mSv. The DLP and ED of the VNC group reduced by
31.82% and 31.79%, respectively, compared to the TNC group. Conclusion: Spectral CT virtual non-contrast (VNC) images
as a substitute for conventional non-contrast (TNC) images in pediatric enhanced chest scans offers satisfactory diagnostic
image quality and can significantly reduce radiation dose.

Keywords: spectral CT; VNC; low dose; children; enhanced CT
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