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ABSTRACT Objective: To understand the dynamic changes of anisotropic fraction (FA) in full-term hypoxic-ischemic
encephalopathy (HIE) in children under magnetic resonance diffusion tensor imaging (DTI), and analyze its diagnostic value. Methods:
90 children with full-term HIE who were admitted to our hospital from February 2016 to May 2019 were selected, and they were divided
into 45 cases in the mild HIE group, 27 cases in the moderate HIE group and 18 cases in the severe HIE group according to the difference
in severity of the disease, and another 30 cases of normal full-term neonates in the same period were taken as the control group. All
neonates underwent routine craniocerebral magnetic resonance imaging (MRI) and DTI scanning, and the FA values of the anterior
internal capsule, posterior internal capsule, knee of corpus callosum, pressure of corpus callosum and the soya nucleus were measured
and compared. The diagnostic energy efficiency of each FA value was analyzed by ROC curve, and the correlation between each FA
value and the severity of HIE was analyzed by Spearman correlation. Results: The FA values of the internal capsule forelimb, internal
capsule hind legs, corpus callosum at the knee, callosum pressure in the moderate HIE group and severe HIE group were all lower than
those in the control group, the above FA values of children in mild HIE group, moderate HIE group were lower than those in severe HIE
group(all P<0.05). Through ROC curve analysis, it was found that the FA value of the posterior leg of the internal capsule had the highest
accuracy in diagnosing HIE, the FA cut off value was 0.545, and the area under the curve was 0.804. the diagnostic sensitivity, specificity
and Youden index were 61.4%, 85.9% and 0.473, respectively. According to Spearman correlation, FA values of anterior internal
capsule, posterior internal capsule, knee of corpus callosum and pressure of corpus callosum were negatively correlated with HIE severity
(all P<0.05). Conclusion: Term in children with HIE, internal capsule, children with severe HIE in fore, internal capsule, corpus
callosum, the hind legs knee, corpus callosum FA values than normal full-term neonates significantly lower, and the FA value are
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negatively related with HIE illness severity, including internal capsule FA value in the diagnosis of HIE efficiency is highest, the hind

legs, or can be used as reference indicator of clinical diagnosis of full-term newborn HIE.
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Table 1 Comparison of FA values in different areas of interest for each group(x+ s)

Areas of interest

Groups n Internal capsule Internal capsule ~ Corpus callosum at
forelimb hind legs the knee Callosum pressure  Lenticular nucleus

Control group 30 0.44% 0.05 0.59+ 0.04 0.66x 0.05 0.72+ 0.41 0.13+ 0.02
Mild HIE group 45 0.43+ 0.05* 0.54+ 0.07* 0.60+ 0.07* 0.70 0.07* 0.13+ 0.02
Moderate HIE group and the 27 0.40+ 0.05** 0.50+ 0.03** 0.57+ 0.10%* 0.66+ 0.07** 0.13+ 0.02
Severe HIE group 18 0.29+ 0.04* 0.42+ 0.05* 0.46x 0.10* 0.56x 0.13* 0.13+ 0.03

F - 23.281 18.477 9.878 8.042 0.001

P - 0.000 0.000 0.000 0.000 0.999

Note: compared with the control group, *P<<0.05; Compared with severe HIE group, “P<<0.05.

% 2 FA{HiHf HIE iy ROC B &5 #ff
Table 2 ROC curve analysis for diagnosis of HIE by FA value

Areas of interest Area under curve Sensitivity Specific degrees Youden index FA cut off value
Internal capsule forelimb 0.692 80.5% 56.1% 0.366 < 0451
Internal capsule hind legs 0.804 61.4% 85.9% 0.473 < 0.545

Corpus callosum at the knee 0.781 51.2% 88.7% 0.399 < 0.591
Callosum pressure 0.684 61.3% 79.5% 0.408 < 0.700
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Fig.1 ROC curve of diagnosing HIE with FA value in different regions of

interest
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Table 3 Analysis of correlation between FA and HIE severity in different parts

Areas of interest

HIE severity

P
Internal capsule forelimb -0.523 0.015
Internal capsule hind legs -0.613 0.000

Corpus callosum at the knee -0.545 0.009

Callosum pressure -0.587 0.002
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