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2020 5 Al RIEE EHAME R AR R % L AT RAES Bk V3 B 3DCTA 9 %% 60 4], R A RALE F £k
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Feasibility study of low tube voltage and low contrast medium combined with

IMR technology in 3DCTA of vertebral artery V3 segment "
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[ Abstract] Objective To investigate the feasibility of low-voltage, automatic tube current adjustment
(ATCM) and low contrast agent concentration,dose and injection rate combined with full-model iterative re-
construction (IMR) in vertebral artery V3-segment three-dimensional CT angiography (3DCTA ).
Methods A total of 60 patients with suspected upper cervical spine,craniocervical junction lesions undergoing
cervical vertebral artery V3 segment 3DCTA in this hospital from November 2019 to May 2020 were selected
and divided into the group A and B by adopting the random number table method,30 cases in each group. The
group A adopted the ATCM technology of 80 kV,average tube current of 50 mAs,25 mL of contrast agent io-
hexol (iodine content 300 mg/mL) combined IMR technology with an injection rate of 3 mL/s, while the
group B adopted 120 kV,150 mAs fixed tube current,50 mL injection rate of 5 ml./s contrast agent iopamidol
(iodine content 370 mg/mlL) combined filter back projection (FBP) reconstruction technology. CT value,

noise, signal-to-noise ratio (SNR) , contrast noise ratio (CNR) and image sensitivity (FOM) were measured
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and compared between the two groups and the quality of the resulting images was evaluated. The CT volumet-
ric dose index (CTDIvol) and dose-length product (DLP) were recorded,and the effective dose (ED) was cal-
culated. Results There was no statistically significant difference in the vertebral arterial CT value between the
two groups (P>>0.05),but the noise of the group A was lower than that of the group B (P <C0. 05),SNR,
CNR and FOM of the group A were greater than those of the group B (P <C0. 05). The image quality of the
two groups met the requirements of clinical diagnosis [ (4. 78 0. 41) points ws. (4.85=40. 35) points|,and
there was no statistically significant difference in the subjective evaluation of image quality (P >>0. 05). The
CTDIvol,DLP and ED levels in the group A were lower than those in the group B (P<C0. 05). The iodine in-
takes of contrast medium in the group A and group B were 7.5 g and 18. 5 g,respectively,and the iodine flow
rates of contrast agent were 0. 9 and 1. 85 mg/s, respectively, and compared with group B, the iodine intake
and iodine flow rate of the group A were decreased by 59.5% and 51. 4% ,respectively. Conclusion Low tube
voltage ATCM and low contrast concentration,dose and injection rate combined with IMR technology can not
only ensure the 3DCTA image quality of vertebral artery V3 segment, but also reduce the radiation dose re-
ceived by the patients,and reduce the iodine intake and iodine flow rate of contrast agent.
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K A B AR R 43 B T A AR T R T AR
A =4 CT i 45 i 1% (three-dimensional com-
puted tomography angiography,3DCTA) RN E A R
BT 28 SN oy ol K T = RTINS A< B N A T
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matic tube current modulation, ATCM) FIK X} L, 5
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model reconstruction, IMR) 7E # 3l ik V3 B 3DCTA
PR e, BHRGE R,

1 #ER5HEE
1.1 —f&F#

TEICA 2019 4F 11 7 % 2020 4F 5 F I R M 5 -
FUURE | 1 251 52 S DX 748 T 7E A BE AT S AR A Bl ik V3 Bt
3DCTA 1 60 il /& g0 AW 5T . 4% BB LT 3R 7
B AL A 4B 41, 44 30 B, HERR bR
T+ (1) 2 3 399 283 5 0 2L 30 43 25 (2) ™ 0 VLB B
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AR AE AR, & B e KA E, A BMI, A
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Brilliance iCT 4948 (faf 22 "R 2 7)) 17 8503 4 30
ik V3 Bt 3DCTA., % Bolus-tracking 3 4§ & &K , 78
FJRS B3N Bl KO B 1 A %R X (region of interest,
ROD , fil & B {5 120 HU J5#ER 4.5 s FR#EATHI4H .
A AR 80 kV CFEIE L 50 mAs B ATCM., 25
mL 3R A 3 mL/s BYXT R LA I (B 5 & 300
mg/mL)BEE IMR HORPEATHE A5 B 4R A 120 KV,
150 mAs FEE .50 mL TS HEH 5 mL/s 1
X b 70 e B RS B 370 mg/mL) BE A BB I
(filtered back projection, FBP) @ & £ R #1716 #& .
P2 AT 35 S EO ] - B2 85 0. 992, Bk A8 % o)y i JiE
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I SE T X CTA JE I £ s 47 5 4t , 51 u)
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Y B BN S M8 . SR A AU T A R Csig-
nal noise ratio, SNR) . X} .M 7 H (contrast noise ra-
tio, CNR) . 4 U ¥ (figure of merit, FOM)'™, F
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uct, DLP), Jf 11 & H % 7| & (effective dosage,
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) 0.001 0.999
% 21 21
% 9 9
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35.80+22.45 —2.713 0. 007
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4.8540. 35 —0.659 0.510
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i [ AHn=30) B (n=30) 4 P
CTDIvol(mGy) 2.20(2.00,2.40) 21.50(21.50,21.50) —7.121 <20. 001
DLP(mGy * cm) 28.20(25.70,30.80) 275.70(275.70,275.70) —7.121 <20. 001
ED(mSv) 0.09(0.08,0.10) 0. 85(0. 85,0. 85) —7.121 <20.001
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ED K F [, nl GE & A AR5 78 R ATCM $ A
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PRl & b BRI, Z PR EAMTEA
B 0 B, DR B B R LR B B TR L B L TE
SRR R R A IR R L SR XA
Xt 45 S B AT AR TT RE 4 S B0RMR Y M R R Bl S
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IR A7 FL P 8 A T 07 Ok ) IR A5 o o AR UG 1) ) B, 51N T
IMR AR, IMR $ AR &K X 260 g 37 () 2 A B
FES X S R ORI 2R 1 LT T R Y AR
BN IRCIN R I = 8- & TR WA R & E R R
SHEAT AR IS A, O W7 B BT R A B e A5 B IK g
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PR B TR L A ok CT 3 3 8 5 0] 42 WA BT 2
PG 75 R PR O B4 > e Ah L IMR W] DL 33 AN
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