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Application of radial K-space acquisition in fetal cardiac MRI
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Abstract: Objective To discuss on the application value of radial K-space acquisition in fetal cardiac MRI. Methods After
the echocardiography for fetal heart from January to October 2015, 33 pregnant women with suspected congenital heart
disease were examined by fetal cardiac MRI. The average age and average gestational age of selected pregnant women were
respectively (28.63+2.55) years and (28.57+4.45) weeks. With the other scan parameters consistent, the different K-space
acquisitions of radial and Castesian were applied to measure the image signal intensity and noise value of ascending aorta,
cardiac muscle, amniotic fluid, and to calculate the contrast to noise ratio (CNR) of aorta. Two radiologists, with over 10
years of experience in diagnosing cardiovascular anomalies with MRI, independently scored the images for the overall
image quality, degree of motion artifacts, and image sharpness. Results Statistical differences were found in the CNR of
aorta between radial and Castesian acquisitions for 33 selected patients (P<0.05). And the subjective evaluation for overall
image quality, degree of motion artifacts, and image sharpness of radial and Castesian acquisitions showed statistical
differences (P<0.05). Compared to Castesian acquisition, radial K-space acquisition showed obvious advantages in banding
artifact suppression. Conclusion Radial K-space acquisition, a MRI K-space filling technology, effectively suppresses the
banding artifact in fetal cardiac MRI examination. And the fetal MRI can be a supplement for echocardiography because the
fetal MRI shows good spatial resolution and advantages in diagnosing vascular malformation.
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Tab.1 Subjective and objective evaluation of image quality

Item Radial Cartesian
value

Aorta CNR 43.34+7.54 20.85+3.63  0.009

Image quality =~ Observer 1 4.42+0.71 4.06+0.93 0.008
Observer 2 4.48+0.71 4.21+0.82 0.027
Artifacts Observer 1 4.12+0.86 3.61+0.75 0.001
Observer 2 4.21+0.82 3.61+0.83 0.002
Sharpness Observer 1 4.30+0.78 3.72+0.64 0.001

Observer 2 4.30+0.78 3.72+0.76 0.001

CNR: Contrast to noise ratio
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Fig.2 Fetal cardiac MRI
Fig.2a showed aortic arch was not degraded, forming a cyclic structure double bow wrapped airway; Fig.2b showed thin short aortic arch

level; The complete transposition of great arteries in fig.2c showed the type of pulmonary front aorta.
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