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The application value of deep learning imaging reconstruction algorithms for improving the
quality of abdominal portal venous phase CT images
ZHU Yong-qi', WANG Zhen—hua', CHEN Da—zhi’, SHI Xiao-meng’, WU Jin—hua', DAI Zhi—jun'
(1. Medical Imaging Center, People’s Hospital of Ningxia Hui Autonomous Region, Yinchuan 750000, China;
2. GE(China) CT Research Center, Shanghai 200100, China)

Abstract: Objective: To compare the differences in image quality and clinical benefits of deep leaming image reconstruc-
tion(DLIR), filtered back-projection(FBP), and adaptive statistical iterative reconstruction—veo(ASIR-V) in abdominal portal ve-
nous phase CT images. Methods: Forty—five patients who underwent abdominal contrast-enhanced CT scans were enrolled, and
18 cases with decompensated liver cirrhosis were contained. The portal venous phase images were reestablished by FBP, 30%
ASIR-V, 80% ASIR-V, and DLIR-H algorithms. The CT values and noise of the liver, spleen, splenic vein, portal vein, and
left and right branches in each reconstructed image, as well as the signal-to—noise ratio(SNR) and contrast—to—noise ratio(CNR)
were measured and compared. The subjective evaluations of each reconstructed image, including collateral vessels in 18 cases
with decompensated liver cirrhosis. Results: There was no statistically significant difference in CT values among the four re-
constructed image groups (P>0.05). However, there were statistically significant differences in noise, SNR, and CNR. Compar-
isons between FBP and 30% ASIR-V, as well as 80% ASIR-V and DLIR-H, showed no statistically significant differences in
CNR and SNR values(adjusted P<0.008). There were no statistically significant differences in SD values between 80% ASIR-V
and DLIR-H algorithms (adjusted P<0.008), but differences were observed in other comparisons. Subjective evaluation showed
statistically significant differences in overall quality, contrast, and distortion/artifacts of DLIR images compared to other groups
(adjusted P<0.008). Only image noise in DLIR did not show significant differences compared to 80% ASIR-V (adjusted P=
0.008).The delineation of vascular structures and clarity in DLIR images showed significant differences compared to other
groups(adjusted P<0.008), with no significant differences in noise compared to 80% ASIR-V. Conclusion: The DLIR algorithm
offers advantages in reducing noise and improving image quality of abdominal CT images, particularly in the visualization of

small vascular structures in patients with decompensated liver cirrhosis. This reconstruction algorithm may potentially provide
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more information for accurates patients diagnosis and risk assessment.
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CT 7EMR B AR )iz 3 P f 2 2y T Sk
B, BRI R2 Y TAE P E SR 7, CT
S A KA 23 BT 22 A A 2 AR R B e 4k
PG A G B Ty T kS A R AR O, AR
Bl 4 Bk B AR, BB SR PR AR 4 5 6 A 5
WA WHBICR , CH R = Fh R @ EE IR R
1 5% (Filtered back projection, FBP) | H i N 4t i 1%
fRE 4 V (Adaptive statistical iterative reconstruc-
tion-veo, ASIR-V) & TR J¥ “# >J (Deep learning image
reconstruction , DLIR )8 5 o ¥T4F 3 | Bl 471 i o 2 TR
PR RE T S B 19 CT HLELHT % FBP 7i [ % 4 14
WA K D O s i 4 3 kAU 8 & DLIR
SEETEA G AR S50 5 1 25 A T, AR e 1B 5
it © A T B P,

0 58 sk CT A Dy B A o ARG A B R 2k
S PG o X B e At R R IR T R
B, BRTEMTTE R T R IR 3T R T AR 52
TR B A8 1 I oy R R 2 o XU A R S I A
(BT Xof B e A 52 30 S T B o 00 o i 4
PEATSE AIRE . ARAITSE B 2 LR U 4 CT s 3k
TR B T 1 22 57, JF#E— 22434 DLIR 5312
B AE AR AL A B A AR I PR 3 A

1 HE5HS®

1.1 AR

AT HTBE TR 2023 4F 3—8 A TE ARE
BB FLAT I BB (EL 45 ISR CT 5 49 1 0 2B & 9l
A B - OF e R A 2 75 5K A AR R 3 QPR it it 4
¥ (BMI)18~32(23.90+3.31) ke/m?; @' Ty fiE iE 3 5k
CHEAT B IR ARIA YT 8 @I IR BT R85 HEBR AR
U (DEME T B AN RE T L I AL W 2K s @QBE 1T I
Foa . WD) bR ko 28 K B T B 1 FR bkl kA
JP ARG B AR RIS 4 R B (e BE 2% B &Il K
FIT L A 20 BB 3 G A RS I 2 28 1 R R 1

I LR TS A 45 B8, 55 28 fi], P35 4F
W% (54.43+11.98) % ; 4 17 il , F ¥ 4F % (54.24 +
16.42)% , Hor 18 5k Ze i R 2 by TR Ak 2 A 42
WHRA,

12 =%

K H GE 256 fE CT #3944 1% Apex(GE Medical-
healthcare , Milwaukee , WI, USA), & HJE 120kV, H
SPREIE R, WA VB 150~900 mA, M 45 5L
10, )2 0.625 mm, H#HEE ARG RITZE FE

OB T R R RS SR H AR e s 4 A
it EE 3R Ry LB B 320 mel/mlL, VE 4T % 2.2 mL/s, 28
A OIS TE AR R T SR LS 430 7E 305 .60 s
120 s A7 S BRI 110K AT e I 4 4
1.3 BEfgae

4 5 UG 7E EPLE & FBP 30% ASIR-V,
80% ASIR-V K DLIR-H 4 41E{%, &% AW4.7
TAEu HEATAL B
1.3.1 HEFEAFH

VEHET] i WK R 7 W) — J2 18 2) | ROT, Tl £R
29 50~150 mm?, I SR RELADE | B Dk 1Dk
TV bR 7 SR S Q% (R T EULAY CT i M
O(SD), Jfit {5 Mtk (Signal —to—noise ratio,
SNR) . %t b 15 M [t (Contrast—to—noise ratio, CNR),
N SNR=CTy/SD ; CNR=(CTyo=CT w3 )/SD
132 HE&EAFH

2 for Bl F AT BE O AT bR e AR SRS, X 4
21 A BRSBTS B G 5 KR S EUE
B 5 J3 28 v e i R SR R BT B X F R
VO VRO ARIE .5 4 0TS 54 08 IR By 3 4
— ;2 3 ART PRI 125, BIRME R Ry
HR MBI .5 7l 4. 22 CRZ W2 ) ;
3R 22 (W] RERZ W2 W ) 2. v B2 22 (T EE I 12
Wi) ;1. B E 22 GEMRZ B ) o X 18 191 R AU ) A
A 191 3 3 S PR (INLAET 56 0 TR I 8 M P ) R A 7 9
I3 AEE BN (A2 5150 ) #E47 I A AT 98 1 |
Ja WA 5%
1.4 %it5 7k

il H] SPSS 26.0 #EATHE 2270 M, CT (HAT 4 1E
oA 7 2RSS SR SRR 3 5 22507, DA as
7R ;CNR SD SNR (A FF & IE &SP Sr i J5 2255 1k
Ki %) >k H Kruskal-Wallis H ¥ %5 , LA median (IQR)
KR, P<0.05 2R A G E2R, WHERR S
PO L3R H Bonferroni £ 55, 84 P 2R 0.008, 3
SLBFE 3K F Kruskal-Wallis H K56, W2 35 (0] 0
PF4r— 30 R H Cohen’s kappa K % F 1 :0.4~<0.6
H145,0.60~<0.8 R 4f,0.80~<1.0 AL H &FJEH 4, P<
0.05 NN 2ZE A GEI2A R 5, T2 8 S L P g L
% JH Bonferroni £ 4, %% P /7 0.008,

2 &R

2.1 BAEEIFN
JE W H 24 CT {H 78 FBP .30% ASIR -V .80%



+500-

eI DR B 27 5 15 44 7R 2024 45 35 %55 7 #1 ] Chin Clin Med Imaging, 2024, Vol.35, No.7

ASIR-V } DLIR-H & @B kst 2 %
(P=0.05)(# 1), CNR .SNR .SD B £ U 41  # 5 7%
TEMEF A HA A gt 22 5% (P<0.05) (3% 2),%F
DUZH A P LA, b CNR.SNR 7E FBP 5
30% ASIR-V %1% ,80% ASIR-V 5 DLIR-H % %
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Figure 1~4. A 46-year—old cirrhotic male patient is presented in this study. Images of
FBP, 30% ASIR-V, 80% ASIR-V, and DLIR-H reconstruction algorithm are depicted as

o) A" ©

quality of all four groups. The DLIR-H image quality scores are superior with no significant difference observed between image noise and

80% ASIR-V. Nonetheless, a significant difference can be observed in the overall image quality, contrast, and distortion artefacts. In addition,

the assessment of the traffic branch view reveals a significant difference in vessel contour and clarity compared to 80% ASIR-V.
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