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A study on improving image quality in CT portal venography by combining virtual monoenergetic images with deep learning
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[Abstract] Objective: This study aimed to investigate the application value of virtual monoenergetic images (VMI) in
dual energy spectral CT (50keV) combined with deep learning image reconstruction (DLIR) in improving image quality in
computed tomography portal venography (CTPV).Methods: Sixty-three patients underwent three-phase dual energy CT
urography (unenhanced, portal venous and excretory phase) were retrospectively included.Images in the portal venous phase
were reconstructed using 60%-ASiR-V or different level (high, medium and low) DLIR method, and five groups of mo-
noenergetic images were obtained,including 74keV with 60%-ASiR-V (equivalent to conventional 120kVp image),50keV
with 60%-ASiR-V,DLIR-L,DLIR-M and DLIR-H images.Quantitative indexes including CT value,noise, contrast-to-noise
ratio (CNR) and edge rise slope (ERS),and qualitative indexes including image noise,artifact,vascular contrast and display
of small branches of portal vein and its branches were evaluated and compared.Results: Compared with 74keV 60 %-ASiR-V
images, DLIR-M and DLIR-H 50keV monoenergetic images had significantly higher CNR and ERS,as well as higher scores
in the vascular contrast and display of small branches of intrahepatic portal vein,the difference was significant (P<C0.05).
Moreover, DLIR-H images had significantly lower image noise and higher scores in the image noise in comparison with the
50keV 60%-ASiR-V images.No significant difference was found among the five groups in image artifacts.Conclusion; DLIR-
M and DLIR-H 50keV monoenergetic images have better image quality in terms of vascular contrast, sharpness,display of
small branches and image noise in CTPV in comparison with 74keV 60%-ASiR-V images.
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P 50keV 74keV P FiE ik

. DLIR-L DLIR-M DLIR-H 60%-ASIR-V  60%-ASIR-V P14 P2144 P36 P44 P55 P64

CT 4iL/HU

i3 188.06+36.45 188.3236.28 188.58+36.41 188.73+36.07 106.194+15.93 <<0.001 0.125  1.000  1.000 <20.001 <<0.001 <<0.001
1Bk £ F 337.97452.43 337.97452.45 337.95+52.24 336.82455.86 159.42422.41 <C0.001 0.098  0.054  0.024 <C0.001 <<0.001 <<0.001
1T Bk A 316.554+53.31 317.08453.37 317.52453.45 318.034+53.89 155.56+21.77 <C0.001 0.003  0.571 1.000  <20.001 <<0.001 <<0.001
1 # k£ % 325.314£56.51 325.31£56.36 325.28£56.50 326.43+56.96 159.15422.26 <C0.001 0.858 1.000 1.000  <20.001 <20.001 <<0.001
T3 Bk 352.42+61.20 352.50+61.24 352.61+61.26 352.65+61.01 164.89+25.04 <<0.001 1.000  1.000  1.000 <<0.001 <<0.001 <<0.001
J ABE EHAk 321.34+52.51 321.40+52.39 321.48+52.29 322.44452.78 153.45421.23 <C0.001 0.059  0.106  0.501 <<0.001 <<0.001 <20.001
& i —150.04411.55 —149.86+11.11 —149.79410.67 —148.63+11.15 —102.32+7.76 <<0.001 0.002  0.050  0.050 <<0.001 <C0.001 <<0.001
LR 76.47+12.85  76.53412.47  76.534+12.16  76.48+12.77  54.5548.21 <C0.001 1.000  1.000  1.000 <C0.001 <<0.001 <<0.001

= % /HU

SDs 3 22.68+3.79 18.19+3.24 13.4442.72 17.67+3.46 9.98+1.99  <C0.001 <C0.001 1.000 <20.001 <<0.001 <0.001 0.011
SDs 31.45+5.01 25.74+4.23 19.6143.43 22.9544.85 13.00£2.68  <C0.001 <C0.001 0.146  0.007 <<0.001 <0.001 0.001

CNR

i3 3.62+1.18 1.43+1.44 5.85+1.91 5.05+1.78 1.07+1.43  <£0.001 <C0.001 0.001  0.007  0.026  0.184 <C0.001
17 #% bk £ F 8.48+1.91 10.39+2.38 13.68+3.21 11.7443.14 8.314£2.20  <C0.001 <<0.001 0.083  0.007  1.000 <20.001 <0.001
1T # Bk A % 7.77+1.81 9.53+2.24 12.5843.04 10.88+2.85 8.01+2.11  <C0.001 <<0.001 0.070  0.004  1.000 <20.001 <<0.001
1T #hk £ % 8.06+1.95 9.86+2.39 12.98+3.22 11.254+3.10 8.27+2.17  <C0.001 <<0.001 0.024  0.008 1.000  <20.001 <<0.001
B Bk 8.95+2.17 10.95+2.68 14.42+3.59 12.48+3.45 8.77+2.49  <C0.001 <<0.001 0.041  0.016  1.000 <<0.001 <0.001
B & Bk 7.94+1.86 9.724+2.28 12.80+3.05 11.09+2.87 7.854+2.09  <C0.001 <C0.001 <C0.001 0.015  1.000  0.031 <<0.001

ERS/HU » mm*  92.3427.06 89.33+27.51 88.12425.73 86.55425.13 46.25413.78 <C0.001 <C0.001 <<0.001 1,000 <C0.001 <C0.001 <<0.001

EL AR EF AN EM, DLIR-L vs. 50 keV 60 %-ASiR-V . DLIR-M vs. 50 keV 60 %-ASiR-V ,DLIR-H vs. 50 keV 60 %-ASiR-V ,DLIR-
L vs. 74 keV 60%-ASiR-V.DLIR-M vs. 74 keV 60%-ASiR-V #= DLIR-H vs. 74 keV 60%-ASiR-V # % it % Rk kT % P1~P6,

%2 TRERAHNTRGREZN L HUEK

P 50keV 74keV Pk F 5 i

o DLIR-L DLIR-M DLIR-H 60%-ASIR-V  60%-ASIR-V P14i P248 P348 P44 P55 P61k
B 15k 3.63+£0.80 117%0.71 1.60£0.58 1.1940.69 4.65+0.54  <0.001 0.001 1.000 0.023 <0.001 0.019 1.0

Y 4.334-0.64 4.24+0.66 4.2240.60 4.25+0.64 4.354£0.62  0.050 — — — — — —

oo 3 BE 4.46+0.66 4.4940.61 4.35+0.62 4.3840.61 3.7040.83 <20.001 1.000 1.000 1.0 <20.001 <€0.001 <<0.001
Ny EEF 1.5240.66 4.54+0.61 4.62+0.63 1.4640.62 3.03+1.11  <<0.001 1.000  1.000 1.0 <00.001 <<0.001 <<0.001
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Wk BB P B B 050 keVHDLIR-H B4, 17 # Bk s

5 A—&AXREAA AR RE
k., 5 74 keV/60%-ASIR-V B %
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FOE | R AR TR A5 MR S R R X B R R . Ma ZEU
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L TR K CNR B &, (H GO 7 i — 2P 3
JEEed s Al 7 BRIE G i 5 R LT B AR
Mg i AR T A P R ), I AEORIG R g B A
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