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A preliminary study on a new method for evaluating brain maturation in preterm
infants

TIAN Yi-Li, FANG Xiu-Ying, WANG Ying-Jie, MAO Jian. Department of Neonatology, Shengjing Hospital of China
Medical University, Shenyang 110004, China (Mao J, Email: maoj@sj-hospital.org)

Abstract: Objective To establish a new method for evaluating the brain maturation of preterm infants based on
the features of electroencephalographic activity. Methods A prospective study was conducted on the video
electroencephalography (VEEG) and amplitude-integrated electroencephalography (aEEG) recordings within 7 days after
birth of preterm infants who had a postmenstrual age (PMA) of 25-36 weeks and met the inclusion criteria. The
background activity of aEEG+conventional electroencephalography (cEEG) was scored according to the features of
brain maturation as a new evaluation system and was compared with the aEEG evaluation system. The correlations of the
evaluation results of the two methods with gestational age (GA), PMA, and head circumference were evaluated. The
intervals of the total scores of aEEG+cEEG and aEEG were calculated for preterm infants with different PMAs and were
compared between groups. The consistency of the new scoring system was evaluated among different raters. Results A
total of 52 preterm infants were included. The total scores of aEEG+cEEG and aEEG were positively correlated with
GA, PMA, and head circumference (P<0.05), and the correlation coefficient between the total scores of the two systems
and PMA and GA was >0.9. The normal score intervals for aEEG+cEEG and aEEG scoring systems were determined in
preterm infants with different PMAs as follows: infants with a PMA of less than 28 weeks had scores of 13.0 (11.0, 14.0)
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points for aEEG+cEEG and 6.0 (4.0, 7.0) points for aEEG; infants with a PMA between 28 and 29" weeks had scores of
16.0 (14.5, 17.0) points for aEEG+cEEG and 8.0 (6.0, 8.0) points for aEEG; infants with a PMA between 30 and 31"
weeks had scores of 18.0 (17.0, 21.0) points for aEEG+cEEG and 9.0 (8.0, 10.0) points for aEEG; infants with between
32 and 33" weeks had scores of 22.0 (20.0, 24.5) points for aEEG+cEEG and 10.0 (10.0, 10.8) points for aEEG; infants
with a PMA between 34 and 36 weeks had scores of 26.0 (24.5, 27.5) points for aEEG+cEEG and 11.0 (10.0, 12.0)
points for aEEG. There were significant differences in the total scores of aEEG+cEEG and aEEG among the different
PMA groups (P<0.05). There was a high consistency between different raters when using the scoring system to evaluate
The aEEG+cEEG scoring system established in this
study can quantitatively reflect the brain maturation of preterm infants, with a good discriminatory ability between

the brain maturation of preterm infants (x=0.86). Conclusions
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preterm infants with different PMAs and high consistency between different raters.
[Chinese Journal of Contemporary Pediatrics, 2023, 25(8): 805-811]
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aEEG 45 & cEEG W5 vk, PEFEPR T 4w, &1k
W SRS U . ARBFIE XS LR B, aEEG+cEEG
FIPEM J7 SAE A [R] PMA 41 [6] X 43 BEAR G-, fij 2 —
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