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Application of Low-dose Multi-slice Spiral CT Angiography in Children with Congenital
Anomalies of Aorta
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Abstract: [Objective] To investigate the applications of low-dose multi-slice spiral CT (MSCT) angiography in children with
congenital anomalies of the aorta. [Methods] 84 cases of children with congenital anomalies of the aorta who underwent low-dose 64-
slice spiral CT angiography were retrospectively analyzed, in which 63 cases confirmed by surgery, 21 cases confirmed by
angiography. CT findings were clinically correlated with results of transthoracic echocardiography (TTE), angiography, or surgery.
Postoperative CT scans were undergone in 26 cases. [Results] We used tube voltage settings with 80, 100, and 120 kV in 32, 38
and 14 cases respectively based on the weight. The tube current is automatically adjusted (ranged from 35 mA to 80 mA). X-ray
radiation dose (mGy) was significantly reduced by 20% to 50% than the preset conventional scan mode. CT image qualities of all
cases met the diagnostic requirements. Among the whole group of 84 cases, included double aortic arch in 3 cases, aortic arch fold in
10 cases, aortic coarctation in 18 cases, interrupted aortic arch in 7 cases, simple patent ductus arteriosus in 41 cases, truncus
arteriosus in 3 cases and aortopulmonary window in 2 cases, with CT diagnostic accuracy 97.6% (82/84) and TTE diagnostic
accuracy 83.3% (70/84). 1In all 84 cases, a total of 37 combined malformations were detected, which found 34 combined
malformations by CT and 33 by TTE. Postoperative complications were found in 7 cases through postoperative CT scans. [ Conclusion ]
Low-dose 64-slice CT angiography can effectually reduce radiation exposure, while it can clearly and objectively show pathologic
anatomy of aortic abnormalities and combined malformations in children. Complementary to echocardiography, low-dose 64-slice CT
angiography can significantly improve the detection of aortic abnormalities and diagnostic accuracy. It plays a critical role in
preoperative diagnosis and evluation of postoperative therapeutic effect. It can basically replace invasive angiography for evaluation of
patients suspected to have aortic disease.
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Double aortic arch in a 9—month—old male. Volume

rendering (VR) CT image (posterior view) reveals the

Aortic arch fold in a 14-year—old male. A: VR image (lateral view) shows

elongation of the distal aortic arch and proximal descending aorta and fold in ductus

right and left arches (arrow) arise from the ascending  arteriosus connection, which like inversely “E” or “3” shape. B: Lateral maximum

aorta (AA) and both arches merged into the descending  intensity projection (MIP) image shows patent ductus arteriosus (PDA) (arrow) in fold

aorta (DA) in the rear. position.
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Fig.1 Double aortic arch
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Fig.2 Aortic arch fold combined with patent ductus arteriosus

Aortic coarctation in a 5—year—old female. A: Lateral MIP image

shows a circular coarctation of proximal descending aorta. B: VR
image (right anterior oblique view) reveals a circular coarctation and

poststenotic dilatation of the proximal descending aorta.
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Fig.3 Aortic coarctation
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Interrupted aortic arch (Type A) in a 3—year—old male. Preoperative ; Left anterior oblique VR image (A) and lateral MIP image (B) show aortic

interruption just distal to the left subclavian artery (LSA) (arrow). DA connect with pulmonary artery (PA) via ductus arteriosus. The images also

show dilated bilateral internal mammary artery, intercostal arteries and PA. Postoperative: VR image (C) shows DA is connected to AA after surgical

correction. MIP image (D) shows aneurysm of DA (arrow).

4 EEERSHHT(A B)
Fig.4 Interrupted aortic arch (Type A)

Patent ductus arteriosus (PDA) in a 13—year—old female. VR
(A) and lateral MIP (B) image show PDA (type conical ) (arrow)
between DA and PA. Note the enlargement of PA.
5 BERSERME (KSR

Fig.5 Patent ductus arteriosus ( Type conical)
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Truncus arteriosus in a 6—year—old male. A; Axial CT image showS the main pulmonary trunk arises from the truncal artery (TA) and then divide

left and right pulmonary artery. B: VR image shows truncal bifurcation into the aorta and main pulmonary artery. C: MIP image shows the TA mainly

arising from the right ventricle and ride on the ventricular septal defect (VSD), truncal bifurcation into the aorta and main pulmonary artery.
6 FHEFATF(TE)

Fig.6 Truncus arteriosus (Type I )

Aortopulmonary window in a 7-month—old male. VR (A), lateral MIP (B) and axial image (C) show septal defect between AA and PA (arrow).

Note the mild enlargement of PA.

B7 E-FhzhhkE

Fig.7 Aortopulmonary window
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Table 1 CT findings correlated with results of TTE, angiography, or surgery in 84 cases of congenital anomalies of the
aorta
Anomalies Confirmed by surgery Low=dose CTA TTE
or angiography Correct Missed or incorrect Correct  Missed or incorrect

Anomalies of aorta

Double aortic arch 3 3 2 1

Aortic arch fold 10 10 7 3

Aortic coarctation 18 18 14 4

Interrupted aortic arch 7 6 1 6 1

Simple PDA 41 40 1 36 5

Truncus arteriosus 3 3 3

Aortopulmonary window 2 2 2

Total 84 82 2 70 14
Combined malformations

PDA 15 14 1 11 4

VSD 16 14 2 16

ASD 1 1 1

Aortic valve stenosis 2 2 2

Aortic overriding 1 1 1

Pulmonary artery stenosis 1 1 1

Right aortic arch 1 1 1

Total 37 32 5 33 4
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