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Evaluating brain development in severe pre-eclampsia preterm infants
based on 3D pseudo-continuous arterial spin labeling and analyzing

correlations with antenatal parameters

XU Wuzi', ZHANG Xiaoan', SONG Hao®, ZHOU Tian', WANG Yubing', WANG Xueyuan',
XUAN Desheng', LIAO Junjie', GUO Jing', XING Qingna'”
(1. Department of Radiologys 2. Department of Neonatologys the Third Af filiated
Hospital of Zhengzhou University, Zhengzhou 450052, China)

[Abstract] Objective To evaluate brain development in severe pre-eclampsia (SPE) preterm infants using 3D pseudo-
continuous arterial spin labeling (3D-pCASL), and to analyze the correlations with antenatal parameters. Methods Totally
51 premature infants were prospectively included and divided into SPE group (n= 25) and non-SPE group (n= 26)
according to maternal SPE status during pregnancy. 3D-pCASL was performed at corrected gestational age of 37—40 weeks
to obtain cerebral blood flow (CBF) in different brain regions, then intergroup comparison was conducted subsequently.
Pearson correlation analysis was used to investigate the correlations between regional CBF of SPE group and antenatal
parameters (including fetal umbilical artery [ UA] Doppler indices and maternal peripheral blood C-reactive protein [ CRP]
within 48 h before delivery) as well as neonatal behavioral neurological assessment (NBNA) scores. Results CBF in
bilateral centrum semiovale, right parietal white matter, left parietal cortical gray matter, right frontal white matter, right
caudate head, left occipital cortical gray matter and bilateral temporal white matter in SPE group were all higher than those
in non-SPE group (all P<C0. 05). Weakly negatively correlations were found between bilateral temporal white matter CBF
with UA resistance index (RD), right temporal white matter CBF with UA systolic peak velocity/diastolic end velocity (S/
D), right caudate head CBF with UA S/D, pulsatility index (PI) and RI in SPE group (r= —0.494——0. 399, all P<<
0.05). CBF of left parietal, left occipital cortical gray matter and right caudate head were weakly negatively correlated with
maternal CRP (r= —0.466——0. 415, all P<{0.05). No significant correlation was observed between CBF in different
brain regions and NBNA score in SPE group (all P>>0. 05). Conclusion 3D-pCASL demonstrated that SPE was associated
with increased CBF in some brain regions in preterm infants, and those changes were correlated with fetal UA blood flow
spectrum indices and maternal CRP levels within 48 h before delivery.
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