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1.1 fREIEM ARSI 2R R R 2= 5 —
J& £ B¢ 2022 4F 10 H—2023 4F 4 A {3 I R 1297 7
FATIERS CT 430 85 i3, o BBk 43 441, 2ok
42 5], A #4 25~83 (56. 09+12. 71) %, 1K i 2 48 %%
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kg/m?, 85l {3 AL A& g s F 5 481 S Akt 7 451
JHF 4 i 27 5] R85 47 13 4] 0 i 38 8] W & 4 31
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@ W R IZ TP B CT SR A . HERR AR i
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TrueFidelity™ (32 [E GE 22 7)) #E47 AN R 251 (K H
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DLIR-H), E&#)Z)EH4 0. 625 mm,
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1.3.1 ZEW#Mh A EEEEGRY S AGE
AW4. 7 TAESG AT G 0B . 2 4% B 10 4158
SR W 2 56 10 0SB 2 O 6o 59 R A 0 . i
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10) mm?, F8e 20 S A IGE B L =S
Jok S RIUAN B T B, [0 i R okt o
£ ROI N ¥4 CT {8 & b 1 22 {i (standard devia-
tion , SD){H , £ A7 ROT 3 3 3 Y BUH -1
(B, THAE I L BRIE U | 5= sl Jok R A UL ) 17 e
Ft (signal-to-noise ratio, SNR) I Xf b Mg m b
(contrast-to-noise ratio, CNR) , SNR=/ 2% #lk [X 1af, CT
{EL/HA ) X 355 SD {B, CNR= | JEO% MR X dsk CT {5 — S
NHEWE CTE | /5 T REN SDE™,

1.3.2  EWFM RAZ R T X E 4
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DLIR-H) i & it it | G M 75 S a2 i O idE A7 32
WSy o FIr A EWMPE4r 2 4 HA S 104E L IR
TS50 W 2 50 WS BB IR SE B . 5 R4 b
WE 140, UG T i 25, MR 5 B I, 40/ ) 245
¥4 B i G AN RER, AN BE I L2 752 4%, R i
B ge WP B S R I nT a2 Y L AN 25 4
Kl % R AR W RME ;3 43, UG R i b 45 g
P AR T 237 AN B R B os — L 2
WHfF DA AR 5453, MR TR 34T, W A/, A/ M
T2 4 B i 2 R RS i, T L2 s 5 4, RS 5T
T, JOW MR AN A B S R T T, S8 4
5 JE 2T

1.4 EHEFE iCHCTHIBMAECT H 8154
(volume CT dose index, CTDI ) 1 7 & < J& 3 1
(dose length product, DLP) , Jf 1184 %68 41 5

(effective dose, ED) , ED=DLPXW, W 3/~ ¥
5 AR RO CTT 5 o o 48 P AL SE IR TR A e A6 )
F40.015 mSv/(mGy+cm)'™,

1.5 it i® R SPSS 27. 0 5kt 1748 it
200 . R Kolmogorov-Smirnov J7EE R R R
HEAT IE S VER S, A5 & B 20 A1 1Y 1 i 5ORHH ws
Fon A () H A R A] LR AL PA 2R i A
ZER Y, 2H P T LR T LSD A 46 , >R I BC X
A KB P 2 AR A RS R B AT S RS
AT TR TR LM (Q,, Q) [, 241 RS
H Friedman M 5% , 28 PN W PR LE 4R HH Wilcoxon i
55 o 2 v B2 3T 4 — BOM: R H Kappa K2 55
Kappa {H>0. 75 4 — AR 4, 0. 40<Kappa fH <0. 75
R — BB, Kappa {H<0.40 5 — B 2. P<
0. 05 N ZFAGITFE L.

2 HR

2.1 BREHFEMSHER EILD CTHCT-
DI, 7 (14.25%2.76) mGy, DLP Jy (463. 82+105. 30)
mGy/cm, ED 24 (6. 95+1. 57) mSv; ULD CT #J CTDI,,
4 (1.7540. 11) mGy, DLP 4 (56. 83+6. 68) mGy/cm,
ED (0. 84+0. 10) mSv., ULD CT £ &5 45 5 7 f 45
LD CT I3 F#AK T 88%(1=37. 142,P<0.001) ., LD 4]
S5 ULDAAMLL Wi R EEA—2, Wk 1.

2.2 BEBREFEN

2.2.1 &Y #F#H LD-FBP, ULD-DLIR-L. ULD-
DLIR-M ,ULD-DLIR-H PU 25 &% i i i 0 90 |
JIE =Bk JERAL R BB i i CT{EARALL, 22 557
Giitegam . VU EMS ) SD 22 7oA G it X
(P<0.001) ;3 fl DLIR 5 b, it 1 25 % T 75 SD
{H 72 Wi k%A%, ULD-DLIR-L 20 % 4 SD {E 5 = ; VU2
{4 6] SNR F1 CNR 22 5+ A et 22 8 X, 3 Fh
DLIR %532 ] i 55 4 45 90 F+ 755, SNR Al CNR 3 i 7+
#1 , ULD-DLIR-L 41 E1{4 ) SNR T CNR {H £ /1% 5 41 [\
W 4 H %2 @ 78 ULD-DLIR-M 4H 5 LD-FBP 4H SNR Al
CNR {22 5 oG8 127 5 X, HAR 20 8] P 5 bh s 22 S
YA R k2,

#*1 LDEFULD A7 ARGEFRISHT4E R

Tab.1 Diagnostic results of abdominal diseases in the low-dose and ultra-low-dose groups

Hepatic cyst Gallbladder
Group Fatty liver Hepatic cyst Renal cyst Renal calculus Other abnormalities
calcification stone
Low-dose (n=179) 5 7 27 13 38 31 58
Ultra-low-dose (n=177) 5 7 27 11 38 31 58
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Tab.2 Objective image quality among different dose levels and reconstruction methods (x+s)

Parameter LD-FBP group ULD-DLIR-L group ULD-DLIR-M group ~ ULD-DLIR-H group F value P value
CT value (HU)
Liver 61.21+7.55 60. 64+8. 03 60. 66+7. 98 60. 68+7.91 0.277 0. 842
Spleen 51. 14+4. 50 51.09+4. 66 51.09+4. 52 51. 12+4. 40 0.879 0. 456
Kidney 34.62+4. 33 34.38+4. 69 34.55+4. 58 34.58+4. 40 0.745 0.528
Aorta 40. 32+8. 09 39.45+9. 06 40.20+7. 76 40.26+7.91 0. 458 0.713
Psoas muscle 51.34+6. 59 50. 48+6. 00 50.45+5. 87 50.42+5.79 0.708 0. 550
Subcutaneous fat -112.81+111. 12 -100. 53+13. 96 -100. 49+13. 92 -100. 42+13. 90 1.357 0.262
SD value
Liver 25.81+2. 10 33.59+2. 67 25.77+1. 96 17.57+1.43 2 886. 464 <0. 001
Spleen 24.40+2. 28 31.65+3. 11 24.27+2.37 16.39+1. 58 2 404. 065 <0. 001
Kidney 24.56+2.59 31.68+3. 14 24.29+2.38 16.34+1. 62 2 004. 104 <0. 001
Aorta 27.59+3.75 34.84+3. 11 27.12+2.73 18.44+1.92 2 450. 480 <0. 001
Psoas muscle 24.46+2.72 31.66+3. 37 24.24+2. 65 16.29+2. 00 2 267.948 <0. 001
Subcutaneous fat 23.43+3. 13 26.91+3. 10 20. 34+2. 30 13.34+1. 67 1 836. 190 <0. 001
SNR value
Liver 2.38+0.33" 1. 81+0. 25 2.36+0. 32" 3.46+0. 46 1 496. 429 <0. 001
Spleen 2.110.26" 1. 62+0. 20 2. 12+0. 26" 3.14+0. 38 1 644.765 <0. 001
Kidney 1. 42+0. 24" 1. 09+0. 19 1.43+0.24" 2. 14+0. 36 798. 820 <0. 001
Aorta 1. 49+0. 41" 1. 14+0. 28 1. 50+0. 34 2.21+0.53 360. 257 <0. 001
Psoas muscle 2. 12+0. 35" 1. 61+0. 24 2. 10+0. 32" 3.14+0. 52 1 127.920 <0. 001
CNR value
Liver 7.50+4. 16" 6. 060. 96 8.03x1.29° 12.29£2. 19 1 069. 047 <0.001
Spleen 7.05+4. 13" 5.70+0. 82 7.54+1.13" 11.56+1.97 1230.725 <0. 001
Kidney 6.34+4. 14 5.07+0. 76 6.72+1.02° 10.29+1.77 1 099. 029 <0. 001
Aorta 6.58+4.24" 5.25+0. 82 6.99+1. 10 10. 73+1. 93 497.574 <0. 001
Psoas muscle 7.07+4.17" 5. 68+0. 85 7.51«1. 16" 11.51+2. 00 1 070. 300 <0. 001

"+ in the intergroup comparisons of SNR and CNR values, there was no statistically significant difference between the ULD-DLIR-M and LD-FBP

groups (P>0.05), while the differences in SNR and CNR values between any other two groups were statistically significant (P<0. 05).

2.2.2 EMAEH 2R IH U4 — 3L
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2A; [ 2D EIG E 7S A T 2A IR, S5 AL 2 Tl L R
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JEFEVEIRAS
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B 7 FH AT & 0. DLIR B3 DA 71 B ) FBP &
PRIEAT ERASE, X LD 25 A SR AT 1 SN W RS TE AT
b, B A 250 /b B8 b i e S F D 52, LRSS B
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JEFE CT P b AT PRI P |, DI [R5 o i AR



M ERKFF®  Acta Universitatis Medicinalis Anhui

2026 Apr;61(4) - 761 -

R3 TREHNEREGEZNESEENESERETNIMQ, Q)]

Tab.3 Subjective image quality among different dose levels and reconstruction methods [ M(Q,, Q,) ]

Group LD-FBP ULD-DLIR-L ULD-DLIR-M ULD-DLIR-H 2% value P value
Radiologist 1
Image quality 5(5,5)° 3(3,3) 4(4,4) 5(5,5)" 251. 054 <0. 001
Image noise 5(5,5)" 3(3,3) 4(4,4) 5(5,5)" 253.723 <0. 001
Diagnostic confidence 5(5,5)" 3(3,3) 4 (4,4) 5(5,5)" 252.714 <0. 001
Radiologist 2
Image quality 5(5,5)" 3(3,3) 4 (4,4) 5(5,5)" 252.714 <0. 001
Image noise 5(5,5) 3(3,3) 4(4,4) 5(5,5)" 253.421 <0.001
Diagnostic confidence 5(5,5)" 3(3,3) 4(4,4) 5(5,5)° 251.728 <0.001

": indicates that there is no statistically significant difference between the ULD-DLIR-H and LD-FBP groups (P>0.05), whereas other pairwise

comparisons show statistically significant differences (P<0.05).

ROI 5: 98.9mm2 ROI6: 989mm2
Av=849

Bl AZESTESAEAREREG EMLEE
Fig. 1 Comparison of different reconstruction algorithms
for a high-density left renal calculus
A: The low-dose CT reconstructed by FBP; B: The ultra-low-dose
CT reconstructed by DLIR-L; C: The ultra-low-dose CT reconstructed
by DLIR-M; D: The ultra-low-dose CT reconstructed by DLIR-H. All
four sets of images clearly visualized small calculi (<2 mm) , as indi-

cated by white arrows.
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A DLIR 5 2 % I i fE 98 15 21 K IR 3% . Ra-
cine et al " BF5E F W], 5 FBP A [L , DLIR-H [ 45 §F
7 12 T LA SE PR R 38 67% B i S5 REARG , IR 0 0 A2
WK . ASHIESE R T AR 9 6 5 5 5 (0. 84
mSv vs 6. 95 mSv) , 7 [A) L & G &2 Wiy oK id
HIE T, %8 59 50 B [ A% T 88%, ULD 4 [ T 7 IH 4%
25 AR R EEAIC T LD 2120, b2 W gl 5 A LD
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Fig.2 Comparison of different reconstruction

algorithms for congenital choledochal cysts
A: The low-dose CT reconstructed by FBP; B: The ultra-low-dose
CT reconstructed by DLIR-L; C: The ultra-low-dose CT reconstructed
by DLIR-M; D: The ultra-low-dose CT reconstructed by DLIR-H. Cys-
tic lesions with low attenuation were well visualized in all four groups of

images , as indicated by white arrows in the corresponding figures.
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W45 LD-FBP 41 [FH4 T #3743 4R, {H ULD-DLIR-
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The application value of deep learning image reconstruction

algorithm in ultra-low dose abdominal CT scanning
Tang Xing, Li Yuncheng, Shu Hongmin, Hou Weishu, Wang Jun, Li Xiaohu
(Dept of Medical Radiology , The First Affiliated Hospital of Anhui Medical University , Hefei 230022)

Abstract Objective To evaluate the feasibility of various strength levels of deep learning image reconstruction
(DLIR) algorithms for improving non-contrast abdominal CT image quality at ultra-low radiation doses, by compar-
ing ultra-low-dose DLIR images with low-dose filtered back projection (FBP) images. Methods A prospective col-
lection of 85 patients undergoing non-contrast abdominal CT scans was performed, and a self-controlled study
method was employed to conduct low-dose (LD) group and ultra-low-dose (ULD) group scans. The LD group used
a noise index of 10 and employed FBP for image reconstruction (LD-FBP group). The ULD group used a noise in-
dex of 30 and employed DLIR at different levels (low, medium, high) , resulting in three subgroups of recon-
structed images: ULD-DLIR-L, ULD-DLIR-M, and ULD-DLIR-H. For each group, CT values, standard devia-
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tion (SD), signal-to-noise ratio (SNR), and contrast-to-noise ratio (CNR) were measured and calculated for the
liver, spleen, kidneys, aorta, psoas major, and subcutaneous fat. Effective dose (ED) was also recorded. Two ra-
diologists independently performed subjective evaluations of image quality using a 5-point scale. Results Com-
pared with the LD-FBP group, the ULD-DLIR-L group showed significantly lower SNR and CNR values in the
liver, spleen, kidneys, aorta, and psoas major (P<0.001), while the ULD-DLIR-H group exhibited significantly
higher values (P<0.001). The difference of SNR and CNR values for the ULD-DLIR-M group showed no statisti-
cally significant difference. For subjective evaluation, the scores of the ULD-DLIR-L. and ULD-DLIR-M groups
were lower than those of the LD-FBP group, while there was no statistically significant difference in scores between
the ULD-DLIR-H group and the LD-FBP group. The ED value of the ULD group was approximately 88% lower
than that of the LD group. Conclusion Compared with the LD-FBP group, the ULD-DLIR-H group significantly
reduces SD values while increasing SNR and CNR values, effectively improving the image quality of non-contrast
abdominal CT scans.
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