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[ Abstract] Objective To explore the application value of the "three-low" technique (low radiation dose, low
contrast agent dosage and low contrast agent flow rate) combined with artificial intelligence iterative reconstruction
(AIIR) in aortic CT angiography (CTA). Methods A total of 33 patients who underwent aortic CTA were prospectively
enrolled. Based on the time of their follow-up examinations, the imaging data were divided into Group A and Group B,
with Group A being the control group (100 kV, 0.8 mL/kg, 5 mL/s) and Group B being the "three-low" technique group
(70 kV, 0.5 mL/kg, 3 mL/s). In group A, the images were reconstructed by Karl iterative algorithm. Group B was divided
into B1 and B2 subgroups, with their images being reconstructed by Karl iterative algorithm and AIIR, respectively. The
CT and SD values of the ascending aorta, descending aorta, abdominal aorta, left common iliac artery and right common
iliac artery were measured, and the signal-to-noise ratio (SNR) and contrast-to-noise ratio (CNR) were calculated.
The subjective scoring of image quality was performed. The radiation dose parameters were documented.
Results Differences in the CT value, SD value, SNR and CNR of the three groups were statistically significant (P<0.001).
The CT value, SNR and CNR of group B2 were significantly higher than those of group B1, while the SD value of group B2
was significantly lower than that of group B1 (P<0.017). There was no significant difference between the CT values of
group A and those of group B2 (P>0.017). The SD values, SNR and CNR in group B2 were better than those in group A
(P>0.017). There was significant difference in the subjective evaluation of image quality among the three groups (P<0.05),
but there was no significant difference between group A and group B2 (P>0.017). The radiation dose and contrast
medium dosage in group B decreased 84.14% and 37.08%, respectively, compared with those of group A.
Conclusion With the "three-low" technique combined with AIIR algorithm, the image quality of aortic CTA obtained is
comparable to that of conventional dose scanning, while the radiation dose, contrast agent dosage and contrast agent flow

rate of patients are significantly reduced.
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F(dose length product, DLP) . Z&FCTH| i 454k (volume
CT dose index, CTDI,,)), 715845 %4 44 57 & (effective
dose, ED), ED= DLPxK( 3 ik #t R #K=0.015
mSv-mGy -cm )™,
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Table 1 Comparison of the CT values of the three groups of images

Aortic lumen segment Group A (n=33)

2

Ascending aorta/HU 449.60+61.65
Descending aorta/HU 441.59+63.37
Abdominal aorta/HU 433.52+70.33

Left common iliac artery/HU 415.80+68.47

Right common iliac artery/HU 411.06+65.19

Group B1 (n=33) Group B2 (n=33) X p
417.23+89.82 443.36+£99.54 14.97 0.001
439.76+73.49" 466.32+85.00 11.09 0.004
424.68+77.83" 460.57+89.31 22.06 <0.001
409.82+84.29" 435.39+£96.76 11.88 0.003
396.11+100.63" 438.22+100.40 12.06 0.002

CT values is the attenuation value of vascular CT. Group A: Control group; Group B1: Low-dose Karl iterative reconstruction group; Group B2: Low-dose

AIIR group. # P<0.017, vs. Group B2.

*x2 Z=/HE&SDEE

Table 2 Comparison of the SD values of the three groups of images

2

Aortic lumen segment Group A (n=33) Group B1 (n=33) Group B2 (n=33) X P

Ascending aorta 15.40+3.06"" 31.1148.27 13.4424.73" 48.96 <0.001
Descending aorta 15.51+2.72"" 38.15412.62 13.64+3.66" 53.88 <0.001
Abdominal aorta 1532+2.44"" 39.01+10.70 13.45+2.51" 52.61 <0.001
Left common iliac artery 16.65+4.26' 36.48+11.92 15.99+7.81" 46.79 <0.001
Right common iliac artery 16.43+4.75 41.82+13.71 14.844.00° 50.73 <0.001

SD values is background noise. Group A, Group B1, and Group B2 denote the same as those in table 1. *P<0.017, vs. Group B1; # P<0.017, vs. Group B2.

*3 =HEESNRILE

Table3 Comparison of SNR of the three groups of images

2

Aortic lumen segment Group A (n=33) Group B1 (n=33) Group B2 (n=33) X P

Ascending aorta 30.1246.37° 14.76+8.50 34.47+14.72° 45.52 <0.001
Descending aorta 29.38+6.94"" 12.40+3.58 36.07+10.23° 52.91 <0.001
Abdominal aorta 28.94+622"" 11.46+2.80 34.99+7.92" 5291 <0.001
Left common iliac artery 26.77+8.87 12.1343.74 31.18£13.59° 47.09 <0.001
Right common iliac artery 26.868.48° 10.46+4.48 31.25410.13° 51.33 <0.001

SNR: Signal-to-noise ratio. Group A, Group B1, and Group B2 denote the same as those in table 1. *P<0.017, vs. Group B1; # P<0.017, vs. Group B2.
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Table4 Comparison of the CNR of the three groups of images
Aortic lumen segment Group A (n=33) Group B1 (n=33) Group B2 (n=33) )(2 P
Ascending aorta 28.83+6.75 12.2144.37 30.57+9.27" 48.64 <0.001
Descending aorta 28.10+6.32" 13.02:+4.25 32.45:8.68" 47.52 <0.001
Abdominal aorta 29.51+7.85"" 13.97+3.54 36.19£7.94° 49.52 <0.001
Left common iliac artery 27.1547.59"° 12.96+4.69 32.19+8.78" 51.46 <0.001
Right common iliac artery 26.79+7.40"° 12.61%5.29 32.40+8.98" 51.46 <0.001

CNR: Contrast-to-noise ratio. Group A, Group B1, and Group B2 denote the same as those in table 1. ¥P<0.017, vs. Group B1; #P<0.017, vs. Group B2.

s Sk, A2 A ST 22 A gt E L(P<
0.017)
2.5 BEBRBEEERTEMN

ZERULEL ~ B3, PIfLI2WIEEITXTA, B, B2E{%
J5T HEPEH () Kappaft 431 470.89. 0.84520.80, 341 K%
Jo i ) SE WL PE43 25 5 A Gt 0 L(BEVL: = 34.64, P<
0.001, PEUfi2: y*=40.78, P< 0.001), A4 FIB24H P51 &
TB14H(P<0.017) . =BG 1y E W4 34 =
357

Subjective score
[3S}

1L = Group A
= Group Bl
== Group B2

Reader 1 Reader 2

1 ZAEFHKCTABRGRENENITH LLRLER
Fig 1 Comparison of subjective evaluation scores of aortic CTA image
quality among the three groups
Group A, Group B1, and Group B2 denote the same as those in table 1. ***
P<0.017.

Reader 1 Reader 2

Group Bl
Group B2

Score 3 Score4 M Score 5

2 ZAFFCTARGRRENENFES S HIER
Fig 2 Distribution of the subjective evaluation scores of aortic CTA
image quality in the three groups
Group A, Group B1, and Group B2 denote the same as those in table 1.

2.6 ESEFIESEFEE
BZH 1 45 5 ) &2 . X H ) A 2 8 A4 43 il IR 24
84.14%. 37.08%, ZRAFITH#E X (P<0.05), WHEs5,

B3 BE3E, 655, BMIA25.65 kg/m®, FEFKE, HRARZ6.4cm
( #FskATiE )

Fig 3 The patient was a 65-year-old male with a body mass index of
25.65 kg/m’. He had ascending aortic aneurysm with a maximum
diameter of 6.4 cm (indicated by the arrow)

A-C: Curved plannar reconstruction (CPR), volume rendering (VR) and
maximum density projection (MIP) images were reconstructed by the control
group's iterative algorithm reconstruction; D-F: CPR, VR and MIP images were
reconstructed by low-dose B1 group iterative algorithm; G-I: CPR,VR and MIP
images were reconstructed by low-dose B2 group Al optimization technology

iterative algorithm.
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Table 5 Comparison of radiation dose index and contrast agent dosage

between two groups

Item Group A (n=33) Group B (n=33) t P

CTDI,,/mGy 8.82+0.73 1.39£0.12  57.13 <0.001
DLP/mGy-cm 664.23+69.70  105.60+11.14 45.47 <0.001
ED/mSv 9.96+1.05 1.58+0.17  45.46 <0.001
Contrast agent dosage 54.64+8.63 34.38+543 1141 0.002

CTDI,,: Volume CT dosimetry index; DLP: Dose length product; ED:
Effective dose. Group A: Control group; Group B: Low-dose group.
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