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Doppler-ultrasound gating fetal cardiac MRI for prenatal
assessment of cardiovascular anatomy and function
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[Abstract] Objective To explore the value of Doppler-ultrasound (DUS) gating fetal cardiac MRI for prenatal assessment
of cardiovascular anatomy and function. Methods Cardiac MRI data of 41 fetuses were retrospectively analyzed. The
fetuses were divided into pregnant metaphase group (n=16) and late pregnancy group (n=25). Non electrocardiographic
gating sequences (included balanced steady-state free precession [ b-SSFP] and single-shot turbo spin-echo [ SSTSE]) and
DUS gating b-SSFP cine sequences scanning were performed. The subjective scores of image quality were compared
between DUS gating and non electrocardiographic gating b-SSFP images. Based on DUS gating b-SSFP cine sequences, the
diameters of major cardiac blood vessels, left ventricular (LV) volume and functional parameters were measured and
compared, and their correlations with gestational age were analyzed . Results The scanning duration of DUS gating b-SSFP
cine sequence was 23.0 (19.0, 28.0) min, with one-time scanning success rate of 75. 61% (31/41). No significant difference of
subjective score of DUS gating b-SSFP image quality was observed between groups ( P=>0.05), while the scores in both groups
were significantly higher than those of electrocardiographic gating b-SSFP sequences (both P<Z0. 001). Based on the DUS gating
b-SSFP cine sequences, cardiovascular abnormalities were detected in 9 fetuses. For the other 32 fetuses, the diameters of
ascending aorta, descending aorta and main pulmonary artery during systole and diastole, the diameter of ductus arteriosus during
systole, as well as end-diastolic volume (EDV), end-systolic volume (ESV), stroke volume (SV), ejection fraction, cardiac
output (CO) and diastolic myocardial mass in late pregnancy group (n=25) were all significantly higher than those in pregnant
metaphase group (n=17) (all P<{0.05). EDV, ESV, SV, CO and diastolic myocardial mass were all moderately positively
correlated with gestational age (r=0.539—0. 660, all P<(0.05). Conclusion DUS gating fetal cardiac MRI could be used for
prenatal evaluation on fetal cardiovascular anatomy and function.
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