2024 429 A4 55 85 91 HEF 685

> . 1.1S8 .
A DOI: 10.3969/}.issn.0253-9802.2024.09.002
e &

REFZSIEGEEZEE LT S0 KV EEETE KBk
CT mMEIER PN H

WA, Wik, T, Rk, ¥4, g, RE
(P LXFEWES ZERZSFA, 4 M 510630)

[#HZE] Bay Wil so kv IRE¥IEMGER (DLIR) FEwm RSk CT M &R (CCTA) iy RN E.
Tk B2 0 NE CCTA KA 60 BB AR T4 M 100 kV 4L (A 41, n=30) F180kVZA (B4, n=30), A
2R H 60% FUE [ 35 N i it U E E -Veo (ASIR-V) #75 (A-AV60 ). DLIR 587% (A-DLIR); B 41RH DLIR 5%
(B-DLIR ), 5% 2 4119 CT G454k (CTDIvol ), FIEKJEIF (DLP), AR FIE (ED ), KRR X
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Application of CCTA under 80 kV tube voltage based on deep learning image reconstruction algorithm
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[ Abstract] Objective To explore the application value of 80 kV deep learning image reconstruction ( DLIR ) algorithm
in coronary CT angiography ( CCTA ) . Methods Sixty patients who underwent CCTA were divided into two groups based on the
scanning protocols: 100 kV group ( Group A, n =30 ) and 80 kV group ( Group B, n=30) . In Group A, 60% ASIR-V ( A-AV60 )
and DLIR high-level reconstruction ( A-DLIR ) was adopted. In Group B, DLIR high-level reconstruction ( B-DLIR ) was employed. The
CT volumetric dose index ( CTDIvol ) and the dose length product ( DLP ) were recorded in both groups, and the effective dose ( ED )
was calculated. Regions of interest ( ROI ) were placed in the aortic root ( AR ), left anterior descending coronary artery ( LAD ), left
circumflex coronary artery ( LCX ), right coronary artery ( RCA ), and the same-layer pectoral fat area. The CT values and noise values
of each ROI were recorded. Signal-to-noise ratio ( SNR ) and contrast-to-noise ratio ( CNR ) were calculated. Subjective evaluation was
performed on the original axis, curved planar reconstruction ( CPR ), volume rendering ( VR ), and maximum intensity projection ( MIP )
reconstructions after the second-generation freeze technology ( Snapshot Freeze 2, SSF-2 ), and the images in two groups were subject
to subjective image quality evaluation. Results The ED in Group B was reduced by 45.14% compared to that in Group A. The CT
values for AR, LAD, LCX, and RCA in the B-DLIR were higher than those in the A-AV60 and A-DLIR groups, and the differences

were statistically significant (all P < 0.001 ) . The noise values for AR, LAD and LCX were similar, whereas statistical significance
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was observed in RCA between the A-DLIR and B-DLIR groups ( P < 0.05 ) . The noise values in the A-DLIR and B-DLIR groups were
smaller than that in the A-AV60 group, and the differences were statistically significant ( both P < 0.001 ) . The SNR and CNR for AR,
LAD, LCX and RCA were similar between the A-DLIR and B-DLIR groups, which were higher than those in the A-AV60 group ( all P
< 0.05) . The average subjective evaluation score of image quality in the B-DLIR group was higher than that in the A-AV60 group ( P
< 0.05 ), whereas lower than that in the A-DLIR group ( P < 0.05 ) . There were no significant differences in clarity, artifact and small
branch visibility between the A-DLIR and B-DLIR groups (all P > 0.05) . Conclusions During CCTA, the 80 kV DLIR algorithm
contributes to yielding high-quality images, further improves the diagnostic efficiency and reduces the irradiation dose.
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Figure 1 Schematic diagram of CCTA delineation
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Table 1 5-point scoring method for subjective image analysis of CCTA
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ZH N PR R FHBCAT ¢ R e BB - n (%) 3%
N, WECRH 2 R, BARCH A 415 B A—BEF
W%, B, RBTE . RFTEFEEL (body mass index,
BMI ), CTDIvol, DLP il ED ) Fb %K F sl Sr REAS ¢
Ry, PERIHBCR L Kl WG B = T dE
FrH A-AV60 Fll A-DLIR 2 Fhi4 3% 22 [a] 1Y L 45 %
e Xt ¢ K5, A-DLIR 1 B-DLIR 2 F34 vk 2 8] L K
A-AV60 1 B-DLIR 2 FS30EZ [A] (14 FL R4 R HI ST
FEAS ¢ K255 . SR Kappa K258 04T 2 (050 A2 Ui

FAPE ) —EHE, Kappa (< 0.2 h—SER R
7, 0.2 < Kappa {H< 0.4 F—ECPERRE—B, 0.4 <
Kappa {H< 0.6 H—BEREPEE, 06 < Kappa {H<
0.8 N—EPEFLE AL, Kappa > 0.8 H—F kR
e, WU P < 0.05 FRZEFAGIH AR L.

2 & B

2.1 —%k

2 HMAEIE . BMI E A EetE (P> 0.05), A
CTDIvol, DLP, ED &2 R IH G2 (P
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Table 2 Comparison of general information between two groups of patients undergoing CCTA

moH A B4 t 18 P&
P (B 4) 22/8 13/17 5.554 0.018
SRR 4 55.9+13.3 61.3+13.6 -1.564 0.123
B /m 1.67 +0.08 1.63+0.08 2.057 0.044
M kg 70.13 + 13.38 61.13 +11.25 2.819 0.007
BMI/ (kg/m®) 24.90 +3.86 22.96 +3.98 1.916 0.060
CTDIvol 15.64 +2.57 8.62+2.19 11.390 <0.001
DLP 219.95 +35.25 120.62 + 30.66 11.458 <0.001
ED/mSv 3.08+0.51 1.69 +0.43 11.458 <0.001

22 BMEGRETEAY

B-DLIR ' AR. LAD. LCX. RCA 1y CT & 13
T A-AV60 M A-DLIR, 2SI EFIT%E
X (P1<0.001), A-DLIR 5 B-DLIR #H}t, AR,
LAD., LCX [ M 75 i AH 3T, L AE RCA 4 2=
SH G E X (P<0.05); A-DLIR 5 B-DLIR
) SD ¥J/NF A-AV60, 2R A G #E X
(P ¥ <0.001 ), A-DLIR 5 B-DLIR " AR, LAD,
LCX. RCA i SNR, CNR Ml i, & T A-AV60
(P¥7<0.05 ). B-DLIR 725 MG vh 3 ELAE
W23, Kl 2.

23 FMEGERETM

2 4 SR R U S O PG B R VT A R R Y
— F P (Kappa=0.926, P < 0.001), B-DLIR £ M
KR 470 5 T A-AV60 (P < 0.05), {HET
A-DLIR (P < 0.05). A-DLIR 5 B-DLIR F)7% i i |
A . /NGy SCRT UL e 22 R e g2 L (P
¥1>0.05), W34, K3,

3 i i

B R N B AR IR, 3l ik ok A B 4
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Table 3 Comparison of objective image quality of CCTA with three schemes: A-AV60, A-DLIR and B-DLIR

A-AV60 vs. A-DLIR

m &  m H A-AV60 A-DLIR B-DLIR " b
AR CT 14 558.02 = 70.85 551.16 + 68.15 690.12 + 148.48 1.510 0.142

Mg 75 (1 43.22 £ 6.09 26.05 +4.84 31.28 +5.51 15.820 <0.001

SNR 13.11+2.29 21.72 £ 4.00 22.52+5.29 -12.730 <0.001

CNR 30.13 £7.93 45.45 +10.23 43.61 +12.94 -13.850 <0.001

LAD CT 14 533.24 + 68.38 536.68 £ 66.91 657.47 + 149.90 -2.631 0.013
8 7 38.84 +7.48 27.86 +5.77 30.73 +7.41 10.790 <0.001

SNR 14.36 £ 4.32 20.21 £5.83 22.24 £ 6.42 -10.010 <0.001

CNR 28.17+7.76 43.16 £9.17 45.78 £11.73 -15.370 <0.001

LCX CT {8 517.02 £ 76.41 520.24 + 73.37 647.30 + 154.74 -1.475 0.151

M 75 {1 36.33+9.76 28.53 +7.81 34.83+7.16 9.700 <0.001

SNR 15.15 +4.33 19.43 +5.57 19.14 £ 5.40 -11.040 <0.001

CNR 28.63 £ 8.02 42,91+ 11.60 46.01 + 14.25 -12.510 <0.001

RCA CT 14 534.26 £ 74.58 537.84 £ 72.62 667.01 + 153.44 -2.370 0.025
g 75 (i 34.61 £7.58 27.47 +7.38 26.90 + 6.09 8.740 <0.001

SNR 15.95 £3.30 20.58 +4.79 26.05 +8.74 -6.690 <0.001

CNR 29.31+9.52 44.54 £12.78 50.78 + 12.40 -14.360 <0.001

H: WEZSANEIRMAIA RCA. TAC, LCX, MIP, MIP JRf5 &, A~LJ& 50 % BB AR, A~F RH A-AV60,
G~L 2R M A-DLIR, R4S SRR ER A2 . CPR Il MIP, M~R /& 54 2 otk B AR A K], SR B-DLIR, iR ZE)ERY
JEUGRHIAT . CPR A MIP, A, C. G. 1. M. O ®iskitg it 17 E sk £ sh IR s S i e, AL C IERERE; B
H. N ik rds BUst 7 bR sh Bk BRI, BB . SRR A RS . BRI/l DL ). P ik TR Bt 15k
BRSO, D AT R R I ARHE . 45 REORRE, HLEMERE; EL FL K. L. Q. R &FLATE R T ARSI/
SRR, B, FRMESENEIE . MMy ERERZE, AU EHE, 5905 ER B-DLIR. A-DLIR #4rm+

A-AV60,

2 A-AV60. A-DLIR. B-DLIR 3 #1755 CCTA KR, CPR. MIP
Figure 2 Original axial, CPR and MIP images of CCTA with three schemes: A-AV60, A-DLIR and B-DLIR

KRBT LT, B A2 WR T4 i R ot Ji
NEE . CCTA ERSPRRAEAE A O AER (e
DI R AT 2 —, AT IER2H
JAE CCTA TEff AR IR (4, WAEDIRER

W7 B B Ty, (A58 SRR AT R AR AR
Hars AR, A3 |G, KIEE,
ASIR-V., i/ Z K B (b et 2 m ) 5%
T RREAR CCTA FRSF IR SR, FRAKA 3%
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Table 4 Subjective image quality scoring of CCTA with three schemes: A-AV60, A-DLIR and B-DLIR

W H A-AV60 A-DLIR B-DLIR P it
A-AV60 vs. A-DLIR  A-AV60 vs. B-DLIR  A-DLIR »s. B-DLIR
T BT 33£04 49:02 49x0.3 <0.01 <0.01 0.488
g 7= 3.6+0.5 48+04 4.4+0.5 <0.01 <0.01 0.002
thag 38+04 49+03 4.8+0.4 <0.01 <0.01 0.086
N SEATULEE 3.7+04  49+03 4.8+0.5 <0.01 <0.01 0.676
W5 3704 48x04 45205 <0.01 <0.01 0.022
5 37+03 49+02 4.6+03 <0.01 <0.01 <0.001
e Pk S TR R AT, TG BP0 2 7 BE I B 510 1 WP — B0t (Kappa i =0.926, P <
0.001 ),
. AN B8 PR S0 4 [ A 85 2 4 R, A
2" Pl T B SR . DLIR 837 S Wb . U
D PR S IR A4,
45 Z‘ I F BE FE BF 95 7€ CCTA i H 60% 3 T 14
. ASIR-V 0y FUE B A 2518, ARUFE
10 i1 60% FUHE [ ASIR-V 315 DLIR S5 BT L
o MAh, AR T DLIR B3k AL
AR AT, PR RRH R R 80 kI, g5
35

A-AV60

A-DLIR B-DLIR

H: A-AV60 P43k, A-DLIR W& T° B-DLIR, %4
Az R ZE A5, B-DLIR FEURJH ST A-DLIR.
El3 A-AV60. A-DLIR. B-DLIR 3 #1752 CCTA g9EW
EgREIFH 3T L FEZLE

Figure 3 Comparison boxplot of subjective image quality

scores of CCTA with three schemes: A-AV60, A-DLIR and
B-DLIR
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REAR CCTA K2 (AT RS i, D/ DR o 2 5
AR T AR A HEL T 80 kV., 4% -, DLIR Bk
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ARG PR AT 12 W7 i 150 o 8 59 /K7 {55 FBP A
WP SR, AN R A A B A A, AR
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8 7R B BT B T, ARG A R AR Y ASIR-V
DR 5 2 0 B R B SR SO, A T IO L
FEP AR /3 BE, AR/ A AR o o AN, T
DLIR $35 7T DATE AN 2R KR SO A 50 T 4 e 25
L1732 < VS T 9 1= 1 3 2 7 8 S N
WF 5025 UE S T X6 T g 245 [ 43 9 238 10 I8 6 0
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PUR I TAE o 20 i 2 EALE RUR . 46
=, ARITIRANE BMI X4 5 50 MR T i 52
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