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ABSTRACT

Objective To evaluate the feasibility of deep learning image reconstruction (DLIR) on improving image
quality and lesion diagnosis using virtual monochromatic spectral images in abdominal dual-energy
CT(DECT), compared with adaptive statistical iterative reconstruction-V (ASIR-V). Methods Sixty-five
patients who completed abdominal dual-energy CT scan were randomly included and reconstructed
by ASIR-V40%, DLIR-M (moderate), and DLIR-H (height). The portal images of conventional 5mm
ASIR-V40% at 70 keV and ASIR-V40%, DLIR-M and DLIR-H of thinner layer(1.25mm) at 70 keV.Measure
CT attenuation, standard deviation (SD) value, signal-to-noise ratio (SNR), and noise to contrast (CNR)
of liver, spleen, vertical spine, and intramuscular fat. The number of liver lesions in the portal stage
images of thinner layer groups was counted. Image quality and diagnosis confidence were subjectively
evaluated by two radiologists with extensive experience. Resufts For the 1.25mm images with 70keV,
DLIR-M and DLIR-H had lower SD, higher SNR and CNR, and better subjective image quality than
ASIR-V40% with consistent lesion detection rates and DLIR-H performed the best (all P<0.001).There
was no significant statistical difference in the SD value,CNR between 5mm ASIR-V40% group at 70
keV and 1.25mm DLIR-H group at 70 keV(P=0.211,0.358,0.208,0.052). Conclusion Compared with the
conventional ASIR-V,deep learning reconstruction algorithm(DLIR) with DECT can further reduce the
image noise of abdominal CT, obtain better image quality and higher confidence in lesion diagnosis.
Moreover,DLIR-H at 70 keV can achieve thinner thickness image reconstruction with similar image
noise compared with ASIR-V40% at 70 keV.

Keywords: Deep Learning Image Reconstruction; Spectral Imaging; Portal Phase; Image Quality; Lesions
Diagnosis
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RIENSERE: 65HIBERHELIS6M T RIS (BIERFE
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B213 M RIIREBERZ S >1em, 0.5~1cm, <0.5cm(E1).
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1.5 itFA5E RASPSS 26. 0% DiritE, SHZEIiEARE
BREMFIEEMTESES. 70keV 5mmASIR-V40%H, T0keV
1.25mmASIR-V40%%8. 70keV 1.25mmDLIR-M4. 70keV
1.25mmDLIR-HARAKIBAICT. SDEKRSNR. CNR{EHREVE
SR, EXBIERTERESD . TERRXEA (x £5) TR,
P _EOAEIRE RS EAAIGTHER 2, FLtXEBFriedman
I H LR NAKIENEGREENITS. SD. SNR. CNR
BUKRERE=ZHEIENFELNZHE L ZEEEKRERY, KB
Wilcoxont@ a3 5 LLARAF. B, REHCNRE. HEBASAFSDE
EEARMZBINESMYE, P<0.05E2REB%TEE X, WAUEIT
FEMMIF B —BU4E R A N Kappat i,

24 R
2.1 BRRE AHRERETR, T0OkeVEREELESETER
(1.25mm) #9340 (ASIR-V40%%H. DLIR-M4H. DLIR-H4H)EE|]
BXEAE G Pt EHAAT. 2. BEA. BB TEMBSDE
YR, SNRIRCNR{EEIE, Hib, DLIR-HASE R
B THSDERIE, SNRECNRERS (X2), BEEMN3AK
70keV 5mmASIR-V40%4H B9 CNR{&E K SDIE# 1T F 6 =2 j8l b 3%
Z£RER: 70keV 1.25mmDLIR-HZERICNR{E N SD{EI 7T0keV
5mmASIR-V40%E TRA R 4t F £ (P19>0.05, &K3).
MAUBSERARNBEMT4AEGHNEGRSE MWK HIT
DANE2FR, WALEHIT4AEEGITEN BEERIRA—BE (N
W KappafE19>0.6,P<0.05), ffgs. MEXLEHE, EIM1A
E 2%t 70keV 5mm ASIR-V40%AERIITE S 9 31592.35+0.54,
2.401+0.49%; X$70keV 1.25mm ASIR-V40%4BAITES 73 H
2.68+0.50. 2.92+0.27; Xf70keV 1.25mm DLIR-MHITS
551593.62£0.49, 3.9510.42%; %t70keV 1.25mm DLIR-H
EHITE S 93 H4.6310.49. 4.69+0.479, aFEHM=4A,
E#®BELFE, EMINEIM2370keV 5mm ASIR-V40%4H
BIIED AR H4.4310.61. 4.40+0.55%; XF70keV 1.25mm
ASIR-VA0%AMITEH A5 52.23+0.61. 2.38+0.49; 5t
70keV 1.25mm DLIR-MEF4 43 5)53.91+0.52. 3.98+0.33
4; Xf70keV 1.25mm DLIR-HZAMIITEN 55 54.83+0.38,
4.88+0.33%9, BFHM=A, BEEGITIN AT, EMLIHM
EIH2%t70keV 5mm ASIR-V40%AEKITE S 5 31592.60+0.55.
2.461+0.50%; Xf70keV 1.25mm ASIR-V40%4BAITES 7 5 H
3.31%+0.56. 3.32+0.47; 3$70keV 1.25mm DLIR-MATIEH A3
794.08+0.59. 4.06+0.30%; ¥70keV 1.25mm DLIR-H4EHIE
AN H4.46+£0.59, 4.69+0.47%, SFHM=E, ZMislh
FE, EMIFEIH25E70keV 5mm ASIR-V40%B IS 9 3 H
3.07+0.48. 2.721+0.48%; ¥70keV 1.25mm ASIR-V40%ZAHY
A9 843.55+0.50. 3.28+0.45; ¥F70keV 1.25mm DLIR-M
BIIERD A A3.57+£0.56. 3.78+£0.45%; Xf70keV 1.25mm
DLIR-HAKITES /5 74.23+0.58. 4.35+0.51%, hEFHM
=, B—iFoENNARGHNEMENTELFARZEILLRER
BEFITEEN(P1Y<0.001),

W2 EEFEEN T ENITA; AV4A0, LA EH40% DLIR-U, B
BREFE%; DLIR-M, #EREREFIEL. REETHITL—
A BLAF, 204 A B T R R A SR, AL T — 3
A9 70keV1. 25mm DLIR-HZL B2 i 28 fn 4 4 5 i o B 48, A R eh B
BHE, ERHEREGTE.
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&2 MAEKASD. SNRECNRBILLE (B, n=65)

5mm 1.25mm x 2 P

70keV AV40 70keV AV40 70keV DLIR-M 70keV DLIR-H

SDf& ling 9.7414.04 18.32%2.24 13.38%£2.34 9.66%1.23 169.262 <0.001
i 9.55£1.25 18.58+4.07 13.34%£2.34 10.25%+4.09 166.67 <0.001
B¥AN 9.48+1.44 18.81£2.90 13.98+2.89 10.34%2.19 174.157 <0.001
BgRF  11.97£.54 19.33%3.67 15.53%3.71 12.97%£3.76 147.246 <0.001
SNREE BT 8.88+2.45 544+143 6.81%+2.03 8.39+2.91 145.068 <0.001
fE 10.01£3.11 6.26%£1.56 7.90£2.39 9.69+3.36 139.468 <0.001
R#AL 520+1.44 3.15£0.78 4.01£1.13 4.87£1.56 139.090 <0.001
CNREE  AF 16.57+4.57 10.05%£2.33 12.78%+3.47 15.70£5.05 137.991 <0.001
e 17.70£5.25 10.88+2.43 13.86%+3.88 17.00£5.51 139.375<0.001
BHA 12.90+3.76 7.77£1.76 9.97£2.75 12.18%£3.85 140.242 <0.001

EORIER X £, HIHEEXBENP<0.05, SD, EFE; SNR, XTLLIEASLL; CNR, {SKELE;

AV40, ZIEZLERER40%; DLIR-H, BREREFSEE; DLIR-M, FEREREFSEE,

&3 MARKFMRECNRAIE BB R TREEISDRAAE LR (I, n=65)
A5 Z/P
FFCNR BCNR  IBHEACNR  HEAEAASD
70keV1.25mm DLIR-M--70keV1.25mm AV40  -6.577/<0.001 -6.43/<0.001 -6.56/<0.001 -6.39/<0.001

70keV1.25mm DLIR-M--70keV5mm AV40 -5.617/<0.001 -6.77/<0.001 -6.80/<0.001 -6.82/<0.001
70keV1.25mm DLIR-H--70keV1.25mm DLIR-M -6.695/<0.001 -6.45/<0.001 -6.38/<0.001 -6.40/<0.001
70keV1.25mm DLIR-H--70keV1.25mm AV40  -6.911/<0.001 -5.33/<0.001 -5.38/<0.001 -5.89/<0.001
70keV1.25mm DLIR-H--70keV5mm AV4Q -1.251/0.211  -0.92/0.358  -1.26/0.208  -1.95/0.052

D OIER X £, SIHREXEENP<0.05, SD, BFE; SNR, XLLIRALL; CNR, {3MRtt;

AV40, ZRERLERER40%; DLIR-H, BBEREFSEL; DLIR-M, FEREREFIEE,

2.2 YhRE FitEERSE, FEM3HER(T0keV1.25mm Xt FRFAER AL RDIZBTE O, PIEM—BUAZDLIRERAIHA
ASIR-V40%#H. 70keV 1.25mm DLIR-M#H. 70keV 1.25mm ASFTFE—FHTHASIR-VA0%EE, HA, DLIR-HEEARH
DLIR-HA) B th Y —2, #MNANER(ERE<0.5cm)BfFlE BEEO&ES(KRS), AMERZLARBZITDERBENTIERT
RUBLERFREEREENARLENE, HEES518  K(P=0.141. 0.083. 0.096. 0.157),

97.14%(34/35). 89.47%(17/19)(K4).

B3 [E e = 4 B 2 H g
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4 RARKRKNFEREE(D, n=213)
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RS MALEMR BERKLIS B (45, n=51)

1.25mm
T0keV AV40 70keV DLIR-M 70keV DLIR-H
KNERFEL(D) FRMEREILE >1em 60 60 60
0.5-1cm 61 61 61
<0.5cm 34 34 34
FF&MmMLE >1em 21 21 21
0.5-1cm 17 17 17
<0.5cm 17 17 17
1 H 2 (%) BT R MRkt >1cm 100 100 100
0.5-1cm 100 100 100
<0.5cm 97.14 97.14 97.14
FRE MR >1cm 100 100 100
0.5-1cm 100 100 100
<0.5cm 89.47 89.47 89.47

A AVA0, ZRELEREREA0%; DLIR-H, BREREFIEE,;
DLIR-M, FEREREFZIE %,

33t g

AFRERR OIS T S CTRIGRBZIMEE, UERRIICTES
RE, 2BETLMXEFEBRILIEEFRE. TR, FERAES
BIEESR ST, SATHE N3 B 57 & 5] 482 10 58 25 3 B2 732 A 9 b 71
2RI, HIXEF 8NN BENIEHGEE, NEER
EIISKEIERT, RISEGREMNESN NN TE —E2CTH
RNER S, BEEERATEGEREENANER, B5H
RERDLIRNAFREECTAIES Mk nERGE GRS, R
RIET ", EmmmR" " EBRDLIRE AT LEEZCTH
i H RS EGRENREEST S EBERANMLES,
BDLIRSAEECTAL NN AL EHRR. FItEREE5RE
P EREFESHDLIR-GSI(REZ IREERA) AT L]
BKEACT, ARIAFRHEERHE,

S5E4CTARLL, TOkeVR B EEEBEGARIFNNILLE, &
FIF — Lkt N FFRE /N 92 B, BRI R
ASIR-VA0%ERSEFTED, LLIREEECTHITOkeVEE BERBE RS
SBFSDLIRS Z BB KR EREEASIR-VA0 N EM AR ERE %
EI SRR GREIRA R S BN E. BN E M
2w, EUIERKEDRE, FHRITERT I ISKANE GIE
HARE S, RINARERER,70keVEES1.25mmAIDLIRE
BEERE—EM4T1.25mmiASIR-V4A0%E %, BETEEGN
SDfE, IBETEGMSNR. CNRE, HENEGEES. TUEE
T U RFERISEE 0N TFEE, BFIET S5ASIRV40%H
—EMRF IR HER, Hh, DLIR-HARSDERIE, SNR.
CNREE, 570keVEHEHT5mmHAYASIR-V40%HIZINCNRASDE
b B REBEE ST ¥E R (P=0.211,0.358,0.208,0.052), X[
BRI 7 DLIRBEEIRSI FIBHE S, BRMERI 2R TER
BFEIEA. SIRIEESHE G LLE FERNEES. HE TR
DLIRF&RAEIECTIZ S I R MFARIZME T B8, tEoh, RITWFAR
£ R IR, DLIR-HEFRIESASIR-VA0%FEIARICNRE SDERI %
HT(R)EUNEERNER, NTIRBESHTEERES, X
AKIRD T S GE MRS IS0 (R4, 5)o

FAMRHUEEREZL: ()EAWHELML, HER
b, BH—STARAE, GARREERRS. (2)EHRNE
FRBEIECTHOTOkeVEEAE R, RS EMARMBAERMAIEL, (3)4
MRERT EMESHE, FESRESNFERMEH THE
BT R,

b PR, MEMNTOkevE G TLERASRERE S
40%(ASIR-V40%)H8LL, ARESSIERE(DLIR)EEMEH
BRI CTTOkevE BEBE KGRI TR HE—HMFIIRT, #H—
SRR SMAIECTHEGIZE, KEEFNESGRENESH
FISHEL, EH, DLIR-HAKRRIZSEGFENKER
HEZ, [, T0keVEH FHIDLIR-HEEMBIE S T0keVE T

1.25mm x? P
70keV AV40 70keV DLIR-M 70keV DLIR-H
EJfl  4.00£0.29 4.56%+0.50 4.66%0.48 95.820 <0.001
EJf2 3.941031 4.46+0.50 4.58%0.50 87.704  <0.001

D OMIEA X +s, HHHEBEXWENP<0.05, AVA0, ZEREAER40%;
DLIR-H, BREREFIE%; DLIR-M, hEREREFIE,
ZRER, WAUEMHRLAIZETEOFT0keV 1.25mmDLIR-HAB N &S

ASIR-VA0%RAEME GRS, BGRENERT, KNEFREE
GERURSEGTROMNE, NTTRBESZLEIER,
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