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[Abstract] Objective To report a case of peroxisomal acyl-CoA oxidase (ACOXI) deficiency,
which was caused by an unreported mutation of ACOXI/ gene, and review its clinical characteristics.
Methods and Results The male child patient suffered from neonatal hypotonia, developmental retardation
and epilepsy seizure once since neonatal period. Neurodegeneration appeared at the age of 3 and developed
rapidly to difficulty of sitting, standing and walking independently and retrogressive language expression
ability. Physical examination showed special face, pyramidal tract sign and cerebellar signs. Cranial MRI
revealed symmetric demyelinating lesions in bilateral brain stem and cerebellum along with increased serum
very - long - chain fatty acids (VLCFAs). Whole exome sequencing revealed c.1589A > G (p. His530Arg)
homozygous mutation in ACOXI gene. His parents carried the same heterozygous mutation without

symptoms and this phenomenon was in accord with co-segregation. According to the guidelines of American
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College of Medical Genetics and Genomics (ACMG), we considered this new variation to be possibly
pathogenic variation. Finally, the patient was diagnosed as ACOX1 deficiency. Conclusions As for
patients who suffer from hypotonia, epilepsy seizure and growth retardation since neonatal period, they
should be altered to ACOX1 deficiency if cranial MRI shows symmetrical abnormal foci in cerebellum and
brain stem. Positive family history, increased VLCFAs level, and gene detection would be beneficial to
definite diagnosis.
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Figure 2 Cranial MRI findings on March 17, 2020 Axial T,WI showed symmetrically patchy and
slight hypointensity in ventral midbrain (arrow indicates, Panel 2a). Axial T,WI showed
symmetrically patchy hyperintensity in ventral midbrain (arrow indicates, Panel 2b). Axial fat
suppression FLAIR showed symmetrically patchy hyperintensity in ventral midbrain (arrow indicates,
Panel 2c¢). Axial T,WI showed symmetrically patchy and slight hypointensity in pons and bilateral
cerebellar denate nuclei (arrow indicates, Panel 2d). Axial T,WI showed symmetrically patchy
hyperintensity in pons and bilateral cerebellar denate nuclei (arrow indicates, Panel 2e). Axial fat
suppression FLAIR showed symmetrically patchy hyperintensity in pons and bilateral cerebellar

denate nuclei (arrow indicates, Panel 2f).
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Figure 4 Cranial MRI findings on March 27, 2020 Axial T,WI showed symmetrically patchy and
slight hypointensity in ventral midbrain (arrow indicates, Panel 4a), which was similar to the previous
T,WI. Axial T,WI showed symmetrically patchy hyperintensity in ventral midbrain (arrow indicates,
Panel 4b), which was similar to the previous T,WI. Axial FLAIR showed symmetrically patchy
hyperintensity in ventral midbrain (arrow indicates, Panel 4c), which was similar to the previous
FLAIR. Axial T\WI showed symmetrically patchy and slight hypointensity in pons and bilateral
cerebellar denate nuclei (arrow indicates, Panel 4d), which was similar to the previous T WI. Axial
T,WI showed symmetrically patchy hyperintensity in pons and bilateral cerebellar denate nuclei
(arrow indicates, Panel 4e), which was similar to the previous T,WI. Axial FLAIR showed
symmetrically patchy hyperintensity in pons and bilateral cerebellar denate nuclei (arrow indicates,
Panel 4f), which was similar to the previous FLAIR.
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Figure 5 Recheck cervical MRI findings on March 27,
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ventral midbrain, pons and cervical cord (arrow
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Figure 6 Whole exome sequencing findings ACOX]I
gene c.1589A > G (p.His530Arg) homozygous mutation
(arrow indicates) in the patient (Panel 6a). ACOXI gene
c.1589A > G (p.His530Arg) hererozygous mutation (arrow
indicates) carried by his father (Panel 6b). ACOXI gene
c.1589A > G (p.His530Arg) hererozygous mutation (arrow
indicates) carried by his mother (Panel 6¢).
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Table 1. Clinical characteristics of our child patient and
those in previous literature
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Table 2. Clinical characteristics and comparison of
pathogenesis of various peroxisomal disorders
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receiver operating characteristic curve(ROC £k )
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