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Predictive value of amplitude-integrated electroencephalogram combined with cranial magnetic
resonance imaging for neurobehavioral abnormalities of late preterm infants
WANG Weiwei' , ZHANG Hongwei”, LI Xiaofang”, XI Huifang', SUN Yazhou', CUI Qingyang', WANG
Qiannan' ,SANG Guimei' ,TANG Chenghe'
(1. Department of Neonatology ,the First Affiliated Hospital of Xinxiang Medical University , Weihui 453100, Henan Province ,
China ;2. Department of Anesthesiology, the First Affiliated Hospital of Xinxiang Medical University , Wethui 453100, Henan
Province ,China)

Abstract: Objective To investigate the predictive value of amplitude-integrated electroencephalogram ( aEEG) at
3 hours and 3 days after birth combined with cranial magnetic resonance imaging (MRI) at 2 weeks after birth for abnormal
neurobehavioral development of late preterm infants at a corrected gestational age of 40 weeks. Methods  Sixty late preterm
infants admitted to the Department of Neonatology, the First Affiliated Hospital of Xinxiang Medical University from January
2021 to December 2022 were selected as the research subjects. After birth, the infants were transferred to the neonatal intensive
care unit of our hospital for treatment and aEEG monitoring, aEEG was monitored once a day for at least 3 hours each time and

continued for 3 days; cranial MRI examination was performed at 2 weeks after birth, and neonatal behavioral neurological
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assessment (NBNA) score of the children was performed at 40 weeks of corrected gestational age. The consistency between
aEEG grading, intracranial hemorrhage (ICH) grading and white matter injury ( WMD) grading by cranial MRI examination
with NBNA grading was analyzed by using Kruskal Wallis H-test;the predictive value of aEEG and cranial MRI for neurobe-
havioral dysplasia was evaluated by receiver operating characteristic curve,sensitivity , specificity , negative predictive value and
positive predictive value. Results Among the 60 late preterm infants, there were 43 cases with NBNA score > 35,17 cases
with NBNA score <35 ;0n the 3 hours after birth,4 cases (6.7% ) had normal aEEG,29 cases (48.3% ) had mildly abnormal
aEEG ,and 27 cases (45.0% ) had severely abnormal aEEG;on the third day after birth,21 cases (35.0% ) had normal
aEEG,24 cases (40.0% ) had mild abnormal aEEG,and 15 cases (25.0% ) had severe abnormal aEEG ;according to ICH
erade , there were 27 cases (45.0% ) without bleeding,26 cases (43.3% ) with [ — Il degree of ICH,7 cases (11.7% )
with Il - IV degree of ICH; according to WMD grade, there were 31 cases (51.7% ) with no white matter injury,22 cases
(36.7% ) with mild to moderate injury,and 7 cases (11.7% ) with severe injury. The aEEG grading at 3 hours and 3 days
after birth was significantly consistent with the NBNA score (H =6.790,20.200;P <0.05) ;and there was a significant
consistency between ICH grading, WMD grading and NBNA score ( H =20.374,14.591;P <0.05). The aEEG at 3 hours and
3 days after birth alone or in combination with cranial MRI at 2 weeks after birth had predictive value for abnormal neurobeha-
vioral development at a corrected gestational age of 40 weeks (P <0.05). The area under the curve (AUC) of aEEG grading
at 3 days after birth in predicting neurodevelopmental abnormalities was significantly greater than that of aEEG grading at 3
hours after birth( P <0.05) ;the AUC of cranial MRI at 2 weeks after birth in predicting neurodevelopmental abnormalities was
significantly greater than that of aEEG grading at 3 days after birth (P <0.05) ;the AUC of aEEG combined with cranial MRI
in predicting neurodevelopmental abnormalities of preterm infants was significantly greater than that of aEEG or brain MRI
alone,and the AUC of aEEG at 3 days after birth combined with cranial MRI at 2 weeks after birth in predicting the neurode-
velopmental abnormalities of late preterm infants at a corrected gestational age of 40 weeks was the largest (P < 0.05).
Conclusion The combination of early aEEG grading and MRI can improve the predictive value for neurodevelopmental abnor-
malities of late preterm infants.
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Tab.2 Consistency of ICH grading and WMD grading

with NBNA score in late preterm infants 151
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Tab.3 Predictive value of aEEG and cranial MRI for ad-
verse neurobehavioral outcomes in late preterm infants at
corrected 40 weeks gestational age

S 10 G ST

A% Wi Wi goe g oD

H14: 3 h aEEG 38.5 97.4 55.8 95.8 0.663 0.048
H14: 3 d aEEG 56.3 99.1 62.9 97.5 0.810 0.013
it MRI 69.3 92.9 80.1 79.0 0.830 0.005

H4:3 h aFEG AL/ MRI  80.9  99.3  89.3  90.5  0.839 0.000
W43 d aFEG BALMMRL 89.6  99.6  99.3  97.4  0.897 0.000
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Fig.1 ROC curve of aEEG and cranial MRI in predicting
the prognosis of adverse neurobehavior in late preterm in-
fants at corrected 40 weeks gestational age
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