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Clinical Application of Whole Aorta and Coronary CT Angiography Combined with Low
Radiation Dose, Low Contrast Medium Injection Rate and Dose Protocol
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Abstract : [ Objective ] To investigate the clinical value of using prospective ECG—gating Helical protocol in whole aorta and
coronary arteries CT angiography combined with low tube voltage , low contrast medium injection rate and dose technology. [ Methods]
A total of 60 patients (heart rate< 75 bpm and normal heart rthythm ) with suspected aortic disease or post—operation were randomly
divided into 2 groups: G1(n = 30; tube voltage: 80 kV; contrast medium injection rate: 3 ml/s; contrast medium dose: 0.65 mL/kg)
and G2(n = 30; tube voltage: 120 kV; contrast medium injection rate: 4 mL/s; contrast medium dose: 1.2 mL/kg). The two groups
underwent aorta angiography with prospective ECG—gating Helical protocol by using 320-detector CT. The mean CT values and

standard deviation of aorta, coronaries and adjacent adipose tissue were measured , signal to noise ratio (signal-to—noise ratio, SNR)
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and contrast to noise ratio ( contrast—to—noise ratio, CNR) were calculated. The subjective quality scoring of 3—d post—processing
images were evaluated independently by 2 senior radiologists. The mean CT values and standard deviation of aorta, coronaries and
adipose tissue, SNR, CNR, subjective quality scoring, contrast medium dose and radiation dose were compared and analyzed.
[Results] The abnormal and normal rate of aorta in two groups were 83.33% (25/30), 16.67% (5/30) and 86.67% (26/30),13.33%
(4/30) ; while the abnormal and normal rate of coronary arteries in two groups were 43.33% (13/30), 56.67% (17/30) and 53.33%
(16/30), 46.67% (14/30). SNR values of ascending aorta, descending aorta, abdominal aorta, superior mesenteric artery, bilateral
renal artery, left main coronary artery, left anterior descending branch , left circumflex branch, right coronary artery and CNR values
of abdominal aorta, superior mesenteric artery, bilateral renal artery, left anterior descending branch, left circumflex branch had no
statistical significance, while the other indicators were significant differences between the two groups. The radiation dose and the
contrast medium dose of G1 was significantly lower than G2 (P < 0.05). There was no difference in the subjective image quality of 3D
post—processing images between the two groups (P > 0.05). [ Conclusions] Using prospective ECG—gating Helical protocol in whole
aorta and coronary arteries CT angiography combined with low tube voltage , low contrast medium injection rate and low contrast
medium dose technology can help to reduce radiation and contrast medium dose without impacting on the imaging quality satisfactorily.
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Table 1 Objective assessment of aortic image quality in

two groups (Hu)

Locations Gl G2 t value P value
AA(TT7)
CT value 598 + 105 408 + 63 744  0.00
SD 11.97 +0.72 820+ 1.60 10.28 0.00
SNR 50.18 £9.56 5193 + 14.61 -0.48 0.63
CNR 1220+ 1.11 937 + 1.44 746  0.00
DA
CT value 567 + 65 379 + 54 10.69  0.00
SD 1197 +£0.72 820+ 1.60 10.28 0.00
SNR 4754 £581 48.03 +12.06 -0.17 0.86
CNR 1220+ 1.11 937+ 1.44 746  0.00
AA(CA)
CT value 533 £ 100 369 + 45 7.21  0.00
SD 1220 £ 1.11  9.37 + 1.44 746  0.00
SNR 44.34 £ 10.17 40.37 + 8.52 143 0.16
CNR 55.03 £ 10.88 51.42 +9.32 121 0.23
SMA
CT value 519 + 102 370 + 46 6.35 0.00
SD 12.69 £ 1.69  9.19 + 1.07 8.40 0.00
SNR 41.60 £9.93 41.05 £ 8.22 0.20 0.84
CNR 51.58 + 10.54 52.18 +9.34  -0.20 0.84
LRA
CT value 490 + 96 358 +£43 596 0.00
SD 1253 +1.40 9.21 £1.25 8.47  0.00
SNR 39.65+9.72 39.58 +7.17 0.03 0.98
CNR 50.16 £ 10.51 50.74 +8.22 -0.21 0.84
RRA
CT value 490 + 98 354 + 45 6.05 0.00
SD 1250 £ 1.06  8.87 £ 1.39 9.97  0.00
SNR 39.58 £9.24 40.85+7.88 -0.50 0.62
CNR 49.67 £9.62 5281 +9.65 -1.10 0.28
LCIA
CT value 482 + 80 371 £43 5.86 0.00
SD 1240+ 1.03  8.16 145 1146 0.00
SNR 39.16 +7.12 4729 +£11.85 -2.82  0.007
CNR 49.58 +7.95 60.56 + 13.66 -3.33  0.002
RCIA
CT value 482 + 88 373 + 45 529 0.00
SD 1240+ 1.03 8.16+145 1146 0.00
SNR 39.19+742 4743 +£11.89 -2.82 0.007

CNR 49.50 +8.23 60.69 = 13.65 -3.37  0.002

AA (T7) : ascending aorta at level of T7; DA : descending aor-
ta; AA (CA) : abdominal aorta at level of celiac axis; SMA : superi-
or mesenteric artery; LRA: left renal artery; RRA: right renal ar-

tery; LCIA: left common iliac artery; RCIA: right common iliac ar-

tery; SD: standard deviation; SNR: signal-to—noise ratio; CNR:

contrast—to—noise ratio
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Table 2 Objective assessment of coronary image quality

in two groups (Hu)

Locations Gl G2 t value P value
LM
CT value 535 +77 384 + 62 7.34  0.00
SD 1218« 1.16  8.14+1.38 10.73  0.00
SNR 4421 £6.92 48.65+ 1241 -1.50 0.14
CNR 5195 +£743 59.12+14.06 -2.16 0.04
LAD
CT value 504 + 74 376 + 55 6.63  0.00
SD 11.83 £ 1.12  8.10+1.30 1045 0.00
SNR 43.07 £8.07 47.77+11.32 -1.62 0.11
CNR 53.82 +8.89 60.46 £13.64 -1.96 0.06
LCX
CT value 506 =79 374 + 50 6.82  0.00
SD 12.16 £ 1.40 8.41 +1.43 8.98  0.00
SNR 4213 +7.84 46.06 +11.58 -1.35 0.19
CNR 52.14 +8.82 57.84 +£13.81 -1.67 0.10
RCA
CT value 518 + 86 383 + 55 6.34  0.00
SD 12.07 £ 0.98  8.32 +1.55 9.83  0.00
SNR 43.09 +7.65 47.85+12.62 -1.55 0.13
CNR 51.95+743 59.12 +14.06 -2.16 0.04

LM: left main coronary artery; LAD:
branch; LCX: left circumflex branch; RCA:

SD: standard deviation; SNR: signal-to—noise ratio; CNR: contrast—

to—noise ratio

left anterior descending

right coronary artery ;
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Table 3 Comparison of radiation dose and dosage of

contrast agent in two groups

Gl G2 t value P value
ED /mSv 123+3.6 37.6+153 -7.71 < 0.001
Voo /mL 40.7+5.8 76.6+94 -15.63 < 0.001

Veonras: volume of contrast agent; ED: effective dose
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2 cases of patients with chest pain in G1 (A-C) and G2(D-F).

Case 1: 64—year—old female diagnosed as De Bakey Ill aortic dissection.
VR image (A) and CPR image (B) demonstrated the intimal flap,
double lumen, site and range of aortic dissection, but no abnormity
was found in coronary arteries (C ). Case 2: 71-year—old male
diagnosed as coronary disease. VR image (D) and CPR image (E)
revealed multiple aortic calcified plaque, while calcified plaques and
arterial stenosis ( >50% ) were shown in the middle segment of left
anterior descending coronary artery (F). Although the visualized CT
values of aorta and coronary arteries in case 1 is higher than case 2,
the subjective quality scoring of 3—d post—processing images was no
difference between the two cases.
E1 WATFEKUR BRI =45 02 E G
Fig.1 3D post—processing image of aorta and coronary
artery in G1 and G2
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