BB B2 B2 B Vol.40 No.2
- 150 - 2023 4E£2 H Journal of Xinxiang Medical University Feb. 2023

OB, T 5. (AL LA AT BRI A BT 30 P A AR 3«
WS HLRJ2 B 1 2 3 P B PV 95 2 D25 562541, 2023 40 (2) £ 150-153 158, DOI 10,
‘ 7683 /xxyxyxb. 2023.02.010. ‘

$00800800800800S00S00S00S00S00S00S00S00SI0S00SI0S00SI0S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00

REBEEMRERAERFANEXNEFKESNEREZIBRGERE
BRHFKITENEEEZNEESLPHNANE

AR, &8, RRE, R oW
(Lol BB R # S B RY B & B Be S I PR B, T i B 45300052, 3 2 B2 27 Be o — Ff 8 12 e U
BEWTRE IO 45310053 KSR =255 — MR EEBe i B TTRg - AR 450003)

WE: BE SR R A R 0] He AR A TR L~ > [ {8 i g ( DLIR-H) 7Rl R Sl bk 5 HL
PRJZE A G % (CCTA) PR BTN B, Foik 24 2022 48 5 ~7 HET & 17 o0 R B WSO (9 4 5 1 95 5 (BML) Oy
20 ~27 kg - m "1y 60 i EE AN TEAR B Ik P U JIE I R SRS X 52, 1 AL 5 38 e ] 3 43 RS 21 R AL,
30 il Jr A AR R T 256 HESEMAERIIAR CT 17 CCTA HETE LT 4= 14 . AR H MBS HE 5 80 kV. A
FAFHLIE 500 ~ 1 300 mA, Xf R ST H 3.5 ~ 4.0 mL + s~ % USRI MUEE A (350 g - L71) JfE 35 ~ 40 mL, R
DLIR-H {EH . 0 MR SR A L 100 KV A B HL 500 ~ 1 040 mA , X HEH JEE‘T{ﬁES 0~5.5mL-
X R (350 g » L71) 54k 50 ~ 55 mlL, Rl AR R AR T A 50% Pk i, b PGk 007 5 ik R Hﬁﬂ‘ﬁ
FE ARG EBIBKARER (AO) ZE R 3 (LAD) (232 (LCX) | E}d%m%(RCA)ﬁ&ME’QE‘J CT {8 K el 4R 3l ik
CT FZ {5 L (SNR) AT LU S LE (CNR) | 5E PERR AR G 16 R AR S0P i | I AS 0 % B2 e S AR TR B it A 0
FHNAAUR  Geit B CT R 45 B (CTDL) R R K B AR BU(DLP) oA B AT f i (ED) o &R WA B H
AO LAD Fl RCA ff) CT {3 i T X IHZH (P <0.05) ,2 21 3 LCX 1 CT fH A2 R e it 2 L (P >0.05) . W
SR TAR Bk CT PR A9 SNR 2 5 (T X B (P < 0. 05) , WA 4L B H AR Sk CT B R CNR A 28 i 0 IR
41(P<0.05)  WELLBFH RSk CT B A BCh i | A8 10 G B M) BE K AR TR o 1) 91 20 8 35 i 17 ) B 0L
(P <0.05) ; W41 4 ED DLP (CTDI 35K F X HRLL (P <0.05) . #5iE %I+ BMI Jy 20 ~27 kg - m iy 4%, {iX
L AR S AR 0BG RIB 75 DLIR-H A AR g Jo i 119 CCTA [B145:
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Application value of low tube voltage ,low flow rate and low dose contrast agent combined with high-
strength deep learning image reconstruction in coronary computed tomography angiography

ZHENG Zhishuo' Ll Feng' ,LIANG Changhua’, LIANG Pan’

(1. Department of Medical Imaging, Xinxiang Central Hospital/the Fourth Clinical College of Xinxiang Medical University,
Xinxiang 453000, Henan Province ,China ;2. Department of Radiology ,the First Affiliated Hospital of Xinxiang Medical Universi-
ty, Wethui 453100, Henan Province, China ;3. Department of Radiology ,the First Affiliated Hospital of Zhengzhou University ,
Zhengzhou 450003 , Henan Province , China)

Abstract: Objective To investigate the application value of low tube voltage ,low flow rate and low dose contrast agent
combined with high-strength deep learning image reconstruction ( DLIR-H) in coronary computed tomography angiography
(CCTA). Methods A total of 60 patients with suspected coronary heart disease with the body mass index ( BMI) of
20 -27 kg + m > admitted to Xinxiang Central Hospital from May to July 2022 were selected as the research subjects, and
the patients were divided into observation group and control group according to the random number table method, with
30 patients in each group. All patients underwent CCTA prospective electrocardiogram gating scan with 256-row wide body
detector CT. The parameters in the observation group were set as tube voltage 80 kV , automatic tube current 500 — 1 300 mA,
flow rate of contrast medium 3.5 —4.0 mL - s, dose of 350 g + L' contrast medium iohexol 35 —40 mL; DLIR-H method

was used for reconstruction. The parameters in the control group were set as tube voltage 100 kV , automatic tube current 500 —
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1 040 mA ,flow rate of contrast medium 5.0 =5.5 mL - s ™' and dose of 350 g + L' contrast agent iohexol 50 —55 mL;the
adaptive statistical iterative reconstruction-V 50% algorithm was used for reconstruction. The image quality was analyzed
quantitatively and qualitatively. The quantitative indexes included the CT values of aortic root ( AO) ,left anterior descending
(LAD) ,left circumflex( LCX) and proximal vessels of right coronary artery (RCA) ,as well as the signal to noise ratio ( SNR)
and contrast to noise ratio (CNR) of coronary artery CT images. The qualitative indexes included the score of image fringe
artifacts, vascular edge sharpness and overall image quality. After scanning,the CT dose index ( CTDI) ,radiation dose length
product ( DLP) and effective dose (ED) of patients were counted. Results The CT values of AO,LAD and RCA of patients in
the observation group were significantly higher than those in the control group (P <0.05). There was no significant difference
in the CT value of LCX of patients between the two groups (P >0.05). The SNR of coronary artery CT image of patients in the
observation group was significantly lower than that in the control group (P <0.05) ,and the CNR of coronary artery CT image
of patients in the observation group was significantly higher than that in the control group (P <0.05). The scores of fringe
artifacts, vascular edge sharpness and overall image quality of coronary artery CT image in the observation group were
significantly higher than those in the control group (P <0.05). The ED,DLP and CTDI of patients in the observation group
For the patients with BMI of 20 —

27 kg - m ™, the low tube voltage,low flow rate and low dose contrast agent combined with DLIR-H can achieve better quality

were significantly lower than those in the control group (P < 0.05). Conclusion

CCTA imaging.
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LR B Bk T SR 2 B8 52 145 1 5 (coronary
computed tomography angiography, CCTA) & ] 72 )i/
PR Sl ks DAl , SR, 1 4 S0 500 2 PO &)
TR S RS R T A 2 k. Hiirf 25
D7 AT AR CT 49 1 48 S 00 e, 2n AU A8 s s A
HL I RBRFE RO 1T B PO Fi i A AR R AR
AR AR AR, BE N TR RER AR AW 58
L REEE A BORE B T B i, R
) & 1% & (deep learning image reconstruction,
DLIR) , F FHBC I Y T B 1 28 I 28 R AR SR X S 45
FI AT CT IEH 4k BEGE T3 #Y [F] , A By ot i
() CT MR MR EA 0 R 25 ) 70 3 AKX L
BERTRE IR B AR B R S0 WESE o, AR
VR 2F > 4% 5 (high-strength deep learning image
reconstruction , DLIR-H ) 7£ 4% 1 12 W U 5 P4 1% 5ij $2
T, AT DA AR L 43% 1 MG, 428 75 2 62%
REMR IR o AHFE B TEH TR L AV
ARG RS HEFRBK & DLIR-H £E CCTA Ry M (EL

1 RS

1.1 —f&ER EHFE20224FE5~7 AF it
P& BE WS 114 B 0L e R 3 Bk 1 20 T i R85 2R 9 5 %)
%o TRBINAFRAE: (1) 15T 5 45 %0 (body mass in-
dex,BMI)20 ~27 kg - m *;(2) % CT BULJ5 b3y
Mol IR 3l kA5 LA 7 <4005 (3) & 2R F 256 4
eI ES CT 17 CCTA RiB&EM LT, HE
ERbrii: (1) X sl & (2) B IhaeA 425 (3) BEAE
TR BN IRAE AN 5 (4) 00 J1 3508, 20 29 .0 e
e IRe s VIV o AW IE ILG A BE LR
SR O B 60 1], 3 LA - 320 oA
LSS RN BRA , RE4H 30 i, WA . 5 16 {1,

coronary artery ;coronary computed tomography angiography ; high-strength deep learning image reconstruction

214 f; 45 34 ~ 80 (52.96 = 11. 61) %, BMI
21.2~26.7(24.46 £1.80)kg - m >, XJHEZH . 5 19
5,2 11 ] ; 445 38 ~84(52.50 +11.20) %, BMI
21.1~27.0(24.87 £1.57)kg - m ™, 2 4 /B H Mk
AR BMI L8 22 S TEGe i 2# 5 L (P >0.05)
BRI, AHEoE 2ad B2 Bt 3 Zs 0 s ik,
ABEM(B) KEEZAERE .

1.2 CCTA #&EFHE A B E R 256 HEvEk
TR ESE CT 17 CCTA FbEYE.C T4, 1 GE
Revolution Apex 256 HETEARZEM & CT (£ [E GE 2
Al BB R Sk RN, T B2 E T
SKERPRN, FHEYE I R 22 A 3 i AL 2O
WM 4 S B s 4 i R 80 KV B 3 B L
500 ~1 300 mA %} G TEGTR#H 3.5 ~4.0 mL « 57,
it LA B (350 g+ L71) 54 35 ~ 40 mL, >R
DLIR-H ik & &, X HAFAMS B E: B
100 kV | F 3145 HLE 500 ~ 1 040 mA , % Ho 71 13 5 0
HM5.0~5.5mL - s~ % HR LA EE (350 g - L7Y)
F 50 ~ 55 mlL, >k ] 2 52 R 2% X E 4 (adaptive
statistical iterative reconstruction-V, ASIR-V ) 50% &
HhEd, MBS B E H#0.28 s - v HE
JE0. 625 mm; F] T B ERFOR , 7R T 3 ks &
BRIX, B{H 150 HU, ZEGR I [B] 8 s, - 0PI J5e < g
JEEHE ] CT &4 A7 B9 B BN AR AR B 3
AEI AR O I I AH, SR R R 45 £ R (snap shot
freeze , SSF) AT U MEFE B HFE AL IE -

1.3 BEHRESH

1.3.1 EESH s TAEH A Clone ThE
BTN AL, DLRIE BRI SEBETE 28 SR/ h—31
H 2 A7 e A B A ) S R[] )22 1 01 ) i = 50 fik
HRHE (aorta, AO ) FH<E I i BE i [l ZH 21 CT {8 S H:
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FRifE 2% (standard deviation, SD) ; [A] BsF i &2 22 /i % %
(left anterior descending, LAD) ZEJE 7 (left circumflex,
LCX) AR BhK (right coronary artery , RCA ) 3 BZ I
B CT {H L SD fH, LA [m]J2 8 B A i 48 40 3 i
BENRITHZAR) CT (6 & H: SD A, B E R sl ik CT
K14 (=14 kL (signal to noise ratio, SNR) K X} b 2 75
. (contrast to noise ratio, CNR) , 35/ whik 3l
Jik CT 1% SNR = 54k 3f ik CT {E/SD {E; CNR =
(GEAR Bl bk CT 8 — Mg BE g 197 CT {5) /g Wiy 2H 21
SD {H.

1.3.2 TEMED H 2 07848 5 B4 i % g
Jri AT BUE BV, I SR — B 2
WIS — o & PEPEH 48 bR G 48 R SR BU i B2
I S G B B R AR R R R R 4 St
VAR 1 O3 SR8 T AN AT PRAL 52 43 SR
P TR SR EAL 53 73 SR BU D i AT, A+
Yo AR s kP4 54 53 R BUR AR T 24K 55
O3 RBUNEAR D A . U GBI BEE ) -
U g M DGR HATT AL 52 23« M 0 S B
JE HF-BIKF- 22 33 43« A8 3 G B0 A B Ak 1 K
V4 g MAE DGR B T 24K P55 0 i i
NGEW . BREGT RISy 1 43 SR EUS
F1 2AZFERIKES K CT EFEKRESLLE

AATHERZ 52 43 AR MR B 2253 45 RUAR IG5
] 54 3 SRR TR 0TS o B EME BT E
75 o VTR I SRV IR B 98 S A

1.4 FEHEFE FAMSHE LBAS A ENR
CT FHHEE(CT dose index, CTDI) | 55 7 it < E
I FH (dose length product, DLP) i3 B & 257 11
A58 557 & (effective dose, ED) ,ED =k x DLP, k
MR 28,k =0.014 mSV,

1.5 Seit=fsbs® ) 1] SPSS 21. 0 B fF i 4T 84
it 5. THE ORI AR + FRdEZE (v 25) R
N, T LUK ¢ R, P <0.05 Sh 22 A geit e
=X

2 #R

2.1 2 ABRERBRETCERRLEE 45ELE
1, WEE41 ¥ AO LAD FI RCA iy CT B & T
TREAL, 2R A G L (P<0.05) ;2 4B
LCX () CTA L 2 R BG4 X (P>0.05)
WL R AR B CT BRI SNR I AR T X i
Y, ZFAGIFE (P <0.05) ; ML B R
Sk CT E& 1 CNR 3% 3 T XTI 4L, 2 5 A8 5ot
X (P<0.05),

Tab.1 Comparison of CT value and image noise of the coronary artery branches of patients between the two groups

(x%£5)
2157 n CT {fi/ (HU) SNR CNR
AO LAD LCX RCA
pogiE| 30 514.63 £87.30 477.76 +80. 68 474.54 +88.44 477.40 +78.40 23.84+3.64  34.11£6.19
WELH 30 578.80 =107.27 548.50 £92.44 516.88 =100. 94 547.04 £102.21 16.33 £2.14  43.69 £7.04
! 2.541 3.158 1.728 2.961 -9.731 5.598
P 0.014 0.003 0.089 0.004 0.001 0.001

2.2 2 AREBEBGREEMERILER ZRIE
2, WEEHEEERINIK CT BURZRLUh R M
SR B N A R B i A 0 3 TR T R
AT FEX(P<0.05),

x2 2HEBEFEEFEGRE.BGZUMNEROEDLEZHR
FMERNES LR

Tab.2 Comparison of the scores of overall image quality,

image fringe artifacts and vascular edge sharpness of

patients between the two groups (xxs)

g5 ) PR Sk INESUE S KRS
PAsEPEy BRI B PRy Ijiesiaacsiy

papitstsl 30 4.17 £0.79 3.90 +0.84 4.03 £0.85

WL 30 4.63 £0.56 4.33 +£0.80 4.53+0.73

3 2.443 2.073 2.443

P 0.018 0.046 0.018

2.3 2HBECTHRHFELE ZHRIEL3, U
g4 % ED DLP CTDI X T R4, 2 5 F
it (P <0.05),

x3 24%8F CTHEHAELER

Tab. 3  Comparison of CT radiation dose of patients
between the two groups (x£s)
ZH 5 n DLP/(mGy - em)  ED/(mSV) CTDI/ ( mGy)
papitstil 30 354.07 +£41.56 4.95+0.58 22.13+2.59
WEEH 30 190.47 +£17.28 2.65+0.24 12.51+1.16

t -19.906 -19.977 -18.556

P 0.001 0.001 0.001

3 g

W% CT MU &R A ) Z M, CCTA SE5
FCO) ERERE LS, © O Wid AR S bk 1 ik
WSROk RIS, PRAIE CT R BE B AT T
Qo e R AP i T R £ v A S ) B — R L BT TR
PO R, H AT E A 2 AR CT $ i 4 23
FIEERSCHRGE . AR BOR B Z 1) CT B4 K4 i
TAR(70 ~ 100 kV) S HE ST, (H2 08 T fRIE CT [
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5 5T T I B B v A R b R B ik i CT EL,
DA 5 eyt S s 000 7, 28 TR L e ] DA I 25 4R T
LRy CT i, UL, 78 A0 R BLR 6 A4 o0, fiff B B
R R AT DR B s ) CT {E. sk, R
TORUE B AR R i T S S A R
{HOE Y78 L B A BRAE I BR 1 B & S ER T T
[ S i % o 2 ¥ (A E N A Bl N O v = = I T 4
HHi,GE Revolution Apex CT % £ 1] LI7E 80 kV
EHUE T $24E 500 ~ 1 300 mA 4 L3, I H A
ESEYpigras

VIR T kA5 ot & i btk sl ik CT BHME, #
BRG] 120 kV 45 F 1 370 g - L' s e fH
e 7R L R O R W R X L R e oS A B S ) R
LU0 o UG 3840, 565 1, 7 PR EZ T & 1 i
T B AR EE R AR AT AR A ) S R RO AR S
VR ES R A AR s . DLIR-H & LA
UEIE AL TR UG R bR fE” AT N 25, % L 2 4
UG R W7 2 B I R S 2 A5
B, W5 0 22 5 S TR BE Al I 4 LB o, I
ZWRE 7R, 2 RS R R B8 v R
EUZIRBIRG B DC L . A58 R H 80 kVAEHL & H
I L 500 ~ 1 300 mA 565 %) B R 3 5 O
3.5~4.0 mL - s™' 350 g - L' % e B & 35 ~
40 mLEYFIHE 7 B4 DLIR-H 83k, 4551 8w, W
£¢41 AO LAD F1 RCA 1 CT {ff . 2% & T X a4, 5.
LRSIk CT EMR S 8CPh 2 | LA 121 2% B A1 13 % A
PR MG 43 1 3 8 T X R4, ED \DLP  CTDI
IR T R IR, /R S TR A5 1) CT BIE 5
PETXF RRAL, HAET RSk, A R ARG 77 i o

80 kV 45 HL e i hi A X kP2 M TR i HE
IR 19 K 2, X HO SR s s R 1 5, B A I
A CT EHH B3, mT PRk R i B AP0 e 75 &
R AT B 0t 8, DA A 255008 2 o LU SR AS R S 1)
A BT EE AN B KU . 5 ASIR-V 50% 54
AR, DLIR-H 314 8 K 1 e e 77, i 3 )2 )2 ]
1R B 1 82 [R5 R 00 PT o8 2 ] 49 B 2%, [m) B ]
B RGE L AL O, H i M 7S RN O 7]
YIAHIG, DLIR-H AT 552 B0 A1 Ay i 5 500 o L 30 5 vkt
FIS B R A o) R R Y I
JERRZE 2% FEORFFAIR X PR F 5 CT 1E 5 Ab2g
fe T IRIE , v AR s B Y CT R i EMG HA
B B 25 [A] 4 B AIOGT e BE T AR I A 3 AR A A
PGur e ARBFESE R R, WA R TR Bl
ik CT 4/ SNR I 2K T X% 4], CNR B & & F
Xt RELL, $278 K FH 80 kV & i JEBE 4 DLIR-H A A
BAE) R & IE 68 J1, DLIR-H B4 R 4 (1) [ M

AEST o

ABITE W A AE— LA L Z AL - (1) A5 I 1]
B, AN D s AR A B — I 5
(2) RWFFEALLEH BMI Sy 20 ~27 kg - m ™, KA
L SIS E AT, vl R AT AE e B i ey 5
(3) A TERINATEIR Bl ik SCIRAE ARG L et AR Bl
ik 7™ 4T A R, DLIR-H %2 5 3 14 11 PR I R 2K
RA FriE— PRI

Zi ERrid >R 80 kV 45 HLJRHK 45 DLIR-H %k
T CT R AR LT 100 kV 45 R ASIR-V
50% B3k, EL R B AR g, X T BMIL g
20 ~27 kg + m PR, 80 KV G5 LR AR LR
RS UG ) 319 0 26 Bk 5 DLIR-H & Al £y
P, A 200 o AT A3 5] ke L 50 &, ] i il %
CCTA FHH IR i

[1] RICHARDS C E, OBAID D R. Low-dose radiation advances in
coronary computed tomography angiography in the diagnosis of
coronary artery disease[ J]. Curr Cardiol Rev,2019,15(4) :304-315.

[2] LIUPJ,WANG M,WANG Y N, et al. Impact of deep learning-
based optimization algorithm on image quality of low-dose coronary
CT angiography with noise reduction:a prospective study[ J]. Acad
Radiol ,2020,27(9) :1241-1248.

[3] BENZD C,ERSOZLU S,MOJON F L A, et al. Radiation dose re-
duction with deep-learning image reconstruction for coronary com-
puted tomography angiography [ J . Eur Radiol,2022,32 (4):
2620-2628.

[4] BIESL, Wi, B, 4. 80 kVp R AR & 25 R %
RE ARSI K CTA WG pla RN L], Ki%E BERER %
#%,2019,41(6) :506-510.

ZHAO Z K,ZHOU H, CHENG S L, et al. Clinical application of
coronary CTA at 80 kVp combined with iterative model reconstruc-
tion[ J]. J Dalian Med Univ,2019,41(6) :506-510.

[5]  EZRO MLl BT B0 M AR BT K ITAEA,

R AU 0 2o D 2 L, (AR 2 2 ) O IR SR
KL CT IR RA TR H 5 AR % KA. wR Sk CT 1M
TREE FIFR e K2 BT S G [ T]. sh A it = 2% i,
2020,54(11) :1044-1055.
EXPERT WORKING GROUP OF CARDIOVASCULAR IMAGING
OF NATIONAL CENTER FOR MEDICAL QUALITY CONTROL
OF CARDIOVASCULAR DISEASES, CHINESE MEDICAL ASSO-
CIATION RADIOLOGY SOCIETY CARDIAC-CHEST GROUP,
CARDIAC AND CORONARY CT ANGIOGRAPHY GUIDELINE
WRITING GROUP OF CHINESE JOURNAL OF RADIOLOGY.
Standards of appropriate utilization and diagnostic reporting on
coronary CT angiography: coronary artery disease-reporting and
data system in China[J]. Chin J Radiol,2020,54 (11) .1044-
1055.

(TEE 158 ;1)



- 158 -

G Bl

http : // www. xxyxyxb. com

2023 4E 4540 &

(8]

SHAN J P, LI Q H. Pathological analysis of renal biopsy in 65 pa-
tients with asymptomatic simple hematuria[ J]. Chin J Integr Trad
Western Nephrol ,2012,13(7) :632.

INEA R TR W ey, 45, L JCAEAR AR 431 15395 5] 43 BT
KBEVTLI]. IR LB R ,2015,33(9) :810-812.

SUNZ C,LIU Y L,PAN X F,et al. Etiological analysis of asympto-
matic hematuria in 431 children and follow-up[ J]. J Clin Pediatr,
2015,33(9) :810-812.

YAMAGATA K, TAKAHASHI H, TOMIDA C, et al. Prognosis of
asymptomatic hematuria and/or proteinuria in men. High preva-
lence of IgA nephropathy among proteinuric patients found in mass
screening[ J ]. Nephron ,2002,91(1) ;34.

rpaR R AR LR R A 2 RS A JEUR M TgA B I2 IR TR LE
815 (2016) [J]. e LRI 248 ,2017,55(9) 643-646.
NEPHROLOGY GROUP OF PEDIATRIC BRANCH OF CHINESE
MEDICAL ASSOCIATION. Evidence based guidelines for the diag-
nosis and treatment of primary IgA nephropathy (2016) [ J]. Chin
J Pediair,2017,55(9) :643-646.

RIS, B 192 {515 B P B /N Bk 8 S0 11 1 S B
KeWUE s [)]. v E 52 R 25,2014,9(27) :61-62.

ZHU X G,SHI J. Clinicopathological characteristics and prognosis
of 192 patients with occult glomerulonephritis [ J ]. Chin Pract
Med 2014 ,9(27) :61-62.

R TREA , 1275, 355 (KR R B /NER B AR PR 5 0 B
MrlT]. BepgBEafZu s ,2012,41(4) 473474,

GAO Y,ZHANG Y L,FENG X L. Clinical and pathological analy-
sis of 355 cases of occult glomerulonephritis[ J . Shaanxi Med J,
2012,41(4) :473474.

[9]

(11]

[12]

[13]

[14]

[15]

REMUZZI G,BENIGNI A, REMUZZI A. Mechanisms of progres-
sion and regression of renal lesions of chronic nephropathies and
diabetes[ J]. J Clin Invest,2006,116(2) :288-296.
ZE R, THBOL, S 5, 5. JLFE JCAE AR 1M BR B 28 3 4 A
I R LR 5 ,2017,35(7) 494497,
LIY F,WEIM J,WU W L,et al. Indications for percutaneous re-
nal biopsy in children with asymptomatic hematuria[ J]. J Clin
Pediatr,2017,35(7) :494-497.
SAVIGE J,GREGORY M, GROSS O, et al. Expert guidelines for
the management of Alport syndrome and thin basement membrane
nephropathy[ J |. J Am Soc Nephrol 2013 ,24(3) :364-375.
FRLMG R =, SN, A5 JLEE IS M ol BRI PR 243 BT
(1], P IR 4475 ,2012,28 (8 ) :643-644.
WU H M,ZHAO S L,HUANG S M, et al. Clinicopathological a-
nalysis of isolated hematuria in children [ J]. Chin J Nephrol,
2012,28 (8) :643-644.
LONG J,BADAL S S,YE Z, et al. Long noncoding RNA Tugl
regulates mitochondrial bioenergetics in diabetic nephropathy
[J].J Clin Invest,2016,126 (11) :42054218.
ICHIMOTO E, JO K, KOBAYASHI Y, et al. Prognostic signifi-
cance of cystatin C in patients with ST-elevation myocardial in-
farction[ J]. Cire J,2009,73(9) :1669-1673.
WANG F,ZHANG Y H. Relationship of cystatin C, fibrinogen,
and 24-hour urinary protein with renal pathological grade in chil-
dren with Henoch-Schonlein purpura nephritis[ J ]. Chin J Contemp
Pediatr ,2016,18(3) :233-237.

(AXHE:B &)

(E#EF 153 ™)

(6]

[11]

R, w47 AR, S R TR IR CT L R i B % 5
BEPURHEIR G 3BT X205 CT 200 LBk i A RE M (B [T ]
AU A ,2021,55 (1) :4047.
ZHAO N,GAO Y,XU B, et al. The value of combined analysis of
plaque characteristics and stenosis based on coronary CT angiography
in improving CT diagnostic performance for lesion-specific myocardial
ischemia[ J ]. Chin J Radiol ;2021 ,55(1) :40-47.
RU L,LAN P X,XU C C,et al. The value of coronary CTA in the
diagnosis of coronary artery disease[ J]. Am J Transl Res,2021,13
(5) :5287-5293.
JUNGMANN F, EMRICH T, MILDENBERGER P, et al. Multide-
tector computed tomography angiography ( MD-CTA) of coronary
artery bypass grafts-update 2017 [ J]. Rofo,2018,190 (3) :237-
249.
TUNCAY V, VLIEGENTHART R, DEN DEKKER MAM, et al.
Non-invasive assessment of coronary artery geometry using coronary
CTA[J]. J Cardiovasc Comput Tomogr,2018,12(3) :257-260.
T X, 3, S A PR A 4 il L R e A U R
A% CT 0 LT T2 A S 70 A AT AT HE DT T ] T AR 2
Z43k5,2021,55(4) .409-414.
MA W,ZHAO N,GAO Y et al. Feasibility of individualized scan-
ning and contrast agent injection protocol to reduce the radiation
dose of dynamic myocardial perfusion imaging[ J]. Chin J Radiol ,
2021,55(4) :409414.
SO, AL AR EAR, 45O i R DLIR-H 5357E

[12]

[13]

[14]

[15]

SRR CT M 35 AR " SR " F148 A i AR (AL L T ] o I
BES7 i3 45,2022 ,37(2) . 78-81,88.
WEN Y T,LI W J,LI Z L, et al. Application value of ultra low
tube voltage combined with DLIR-H algorithm in reducing both
radiation and contrast doses in coronary CT angiography[ J]. Chin
Med Devices ,2022,37(2) ;78-81,88.
PO, XIS, A 45,70 kVp Boa TR~ ) Bk i gt
JLFEREHERXUE CTA FUG BT RIBE R (], AR W 50 AL
Bt2#,2021,30(1) :34-38.
SUN J H,LIU Z M,HUO A H,et al. Improving image quality of
double-low abdominal CT angiography in children by using 70 kVp
and deep learning image reconstruction[ J]. Diagn Imaging Interv
Radiol ,2021,30( 1) :34-38.
TSUKADA J,YAMADA M,YAMADA Y ,et al. Comparison of the
diagnostic accuracy of FBP, ASiR, and MBIR reconstruction
during CT angiography in the evaluation of a vessel phantom with
calcified stenosis in a distal superficial femoral artery in a cadaver
extremity[ J | . Medicine ,2016,95(27) :e4127.
WANG Y R,ZHAN H F,HOU J M, et al. Influence of deep learning
image reconstruction and adaptive statistical iterative reconstruc-
tion-V on coronary artery calcium quantification [ J]. Ann Transl
Med ,2021,9(23) :1726.
NODA Y,KAGA T,KAWAI N, et al. Low-dose whole-body CT
using deep learning image reconstruction ; image quality and lesion
detection[ J]. Br J Radiol ,2021,94(1121) :20201329.
(AXHE:HEB)



