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Application of 320-slice CT ultra-low tube voltage in coronary angiography patients with body mass index <30 kg/m’

JIA Zi-jun, YIN Wei, HU Xin-xin, LI Jia-yu, LU Jian-ping, WANG Min—jie*
Department of Radiology, The First Affiliated Hospital of Naval Medical University (Second Military Medical University),
Shanghai 200433, China

[ Abstract | Objective To explore the feasibility of coronary artery computed tomography (CT) angiography in
patients with body mass index (BMI) <30 kg/m’ using 320-slice CT with 70 kV tube voltage and low contrast agent dose
and flow rate. Methods Fifty-two consecutive patients with BMI<<30 kg/m’ and suspected or diagnosed coronary artery
diseases were enrolled in our hospital from Jan. to Apr. 2021. The data were collected by wide detector CT prospective
electrocardiographically-gated axial scan mode. All the patients were randomly divided into 2 groups: 70 kV group (using
70 kV tube voltage and low contrast agent dose and flow rate) and 120 kV group (using 120 kV tube voltage and conventional
contrast agent dose and flow rate). In both groups, images were reconstructed using a hybrid iterative algorithm. Patients’
age, weight, BMI, heart rate, amount of contrast agent and flow rate were statistically analyzed to evaluate the objective
and subjective image quality of the vessels in each segment of the coronary arteries, and radiation doses of the 2 groups
were analyzed and compared. Results The contrast agent dose and flow rate in the 70 kV group were significantly lower
than those in the 120 kV group ([27.15%3.70 ] mL vs [48.92+£5.08 | mL, [2.7140.37 ] mL/s vs [4.50%£0.35 ] mL/s, both

[(YFmBEHA] 2021-08-30 [(#ZHH] 2022-01-06

[(E€TH] EZRFEOFEITRI(2016YFC0104610 ). Supported by National Key Research and Development Plan of China (2016YFC0104610).
[EEBM] YL, WIHHT. E-mail: 18703317079@163.com

" AE1E# ( Corresponding author ). Tel: 021-31162157, E-mail: cjr.wangminjie@vip.163.com



Sepy

E S

3 BUEER,  320 HE CT BN dRAE MR AL <<30 kg/m’ jE & TR B KL AIG P it o 247 -

P<0.001). There were no significant differences in coronary mean CT values, signal to noise ratio or contrast to noise ratio
between the 2 groups of patients in objective image quality measures (all 2>0.05), while the image noise of the 70 kV group
was significantly higher than that of the 120 kV group ([31.50%5.74 ] HU vs [28.26£5.17 ] HU, P=0.037). A total of 770
coronary artery segments were included for the subjective assessment, and the image subjective rating agreement between the
2 observers was good (Kappa=0.772). There were no significant differences in coronary artery subjective quality average
score or excellent and good rate between 70 and 120 kV groups (1.71+0.38 vs 1.214+0.43, 100.00% [ 384/384 ] vs 98.96%
[382/386], both P>0.05). The effective dose, CT volume dose index and dose-length product were significantly lower in the
70 kV group than those in the 120 kV group ([0.8040.16] mSv vs [3.13£0.67 ] mSv, [4.51£0.98 | mGy vs [17.36£3.19]
mGy, [57.324+11.32] mGy*cm vs [223.61+47.64 ] mGy*cm, all P<<0.001). Conclusion It is feasible to use 320-slice CT
with 70 kV tube voltage for coronary angiography in patients with normal BMI. Under the condition of sub-mSv, images
meeting the clinical diagnosis can be obtained, and the dose and flow rate of iodine contrast agent are greatly reduced
compared with the conventional scan mode.
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Tab 1 Comparison of general data and objective image indexes between 2 groups

n=26,xts

Index 70 kV group 120 kV group t value P value
Agelyear 58.31+11.06 59.46+11.47 —0.369 0.713
Body weight/kg 69.041+9.83 67.75+10.89 0.448 0.656
Body mass index/(kgem ) 24.58+2.48 2429+2.73 0.400 0.691
Heart rate/min ' 62.38+7.13 63.35+8.09 0.455 0.651
Contrast agent dosage/mL 27.15+3.70 48.92+5.08 —17.664 <0.001
Contrast agent flow rate/(mLes ") 2.71£0.37 4.50+0.35 —17.851 <0.001
Mean CT value of coronary artery/HU 409.24+75.47 406.661+56.33 0.140 0.890
Image noise (standard deviation)/HU 31.50£5.74 28.26+5.17 2.142 0.037
Signal to noise ratio 13.384+3.43 14.931+4.06 —1.484 0.144
Contrast to noise ratio 18.14+4.07 19.28+4.99 —0.900 0.372
CT volume dose index/mGy 4.51£0.98 17.36+3.19 —19.641 <0.001
Dose-length product/(mGy*cm) 57.32%+11.32 223.61+47.64 —17.315 <0.001
Effective dose/mSv 0.80+0.16 3.134+0.67 —17.282 <0.001

CT: Computed tomography; HU: Hounsfield unit.
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1 CCTA FMEBEHEHKRS RCA. LAD #1 LCX MEERZE &
Fig1 Volume rendering images of CCTA and curved planar reformation images of RCA, LAD and LCX

A-D: Female, 68 years old, 56 kg, BMI=22.43 kg/m’, 70 kV imaging, coronary artery branch boundary is clear, no motion artifacts,
the score is 1. E-H: Female, 55 years old, 64 kg, BMI=22.15 kg/m’, 120 kV imaging, coronary artery branch boundary is clear, no
motion artifacts, the score is 1. I-L: Male, 65 years old, 80 kg, BMI=26.12 kg/m’, 70 kV imaging, coronary artery branch boundary
is clear, no motion artifacts, the score is 1. A, E, I: Volume rendering image; B-D, F-H, J-L: Curved planar reformation images
in different directions. CCTA: Coronary computed tomography angiography; RCA: Right coronary artery; LAD: Left anterior
descending branch; LCX: Left circumflex branch; BMI: Body mass index.
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Tab 2 Comparison of subjective scores of images between 2 groups

Index Score 70 kV group 120 kV group Statistic P value
Right coronary artery, % (n/N) 1 92.31 (96/104) 80.77 (84/104) 21 =5.943 0.024
2 7.69 (8/104) 17.31 (18/104)
3 0 1.92 (2/104)
4 0 0
Left anterior descending branch, % (n/N) 1 81.17 (125/154) 81.29 (126/155) 2=0.001 1.000
2 18.83 (29/154) 17.42 (27/155)
3 0 1.29 (2/155)
4 0 0
Left circumflex branch, % (n/N) 1 76.98 (97/126) 78.74 (100/127) £=0.113 0.764
2 23.02 (29/126) 21.26 (27/127)
3 0 0
4 0 0
Average score, X =5 (1) 1.17£0.38 (384) 1.21£0.43 (386) t=—1.212 0.226
Excellent and good rate, % (n/N) 1+2 100.00 (384/384) 98.96 (382/386) Fisher exact test 0.124
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