
Case Report

Medical Research and Innovations 

Med Res Innov, 2020         doi: 10.15761/MRI.1000178  Volume 4: 1-1

ISSN: 2514-3700

RARS1-related leukodystrophy: When hypomyelination 
meets brain atrophy
Andrea Accogli1,2, Livia Pisciotta3, Lorenzo Figà-Talamanca4, Maja Di Rocco5 and Mariasavina Severino6*
1Unit of Medical Genetics, IRCCS Istituto Giannina Gaslini, Italy
2Department of Neurosciences, Rehabilitation, Ophthalmology, Genetics, Maternal and Child Health (DINOGMI) – University of Genoa, Italy
3Neuropsychiatry Unit, IRCCS Istituto Giannina Gaslini, Genoa, Italy 
4Neuroradiology Unit, Imaging Department, IRCCS Bambino Gesù Children's Hospital, Italy
5Unit of  Rare Diseases, Department of Pediatrics, IRCCS Istituto Giannina Gaslini, Italy
6Neuroradiology Unit, IRCCS Istituto Giannina Gaslini, Italy

*Correspondence to: Mariasavina Severino, Neuroradiology Unit, IRCCS 
Istituto Giannina Gaslini, Genoa, Italy, E-mail: mariasavinaseverino@gaslini.org 

Key words: MRI, RARS1, leukodystrophy, hypomyelination, brain atrophy

Received: July 14, 2020; Accepted: July 28, 2020; Published: July 31, 2020

Case summary
A 3-year-old boy presented in the neonatal period with drug-

resistant epileptic seizures, followed by severe developmental delay, 
microcephaly, and extrapyramidal movements. Brain MRI showed 
diffuse absence of myelination (Figure A-D). Examination at last 
follow-up demonstrated tetraparesis and nystagmus. Brain MRI 
revealed severe brain atrophy with marked white matter volume 
loss and hypomyelination (Figure E-H). Next-generation exome 
sequencing showed compound heterozygous variants ((c.173T>C(p.
L58P); c.1790T>C(p.L597P)) in RARS1, encoding the cytoplasmic 
arginyl-tRNA synthetase (ArgRS), linked to Leukodystrophy, 
Hypomyelinating 9 (MIM 616140) [1]. A wide clinical spectrum 
has been described, with severe forms showing hypomyelination 
and early-onset brain atrophy, suggesting a primarily neuronal 
phenotype [2].
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Figure 1: (A-C) T2-weighted images at 5 months of age reveal homogeneous white matter hyperintensity, with no myelination in the internal capsules (arrows), pons (arrowheads) and 
cerebellum (asterisks). D) T1-weighted image demonstrates small corpus callosum and pons. E-H) Corresponding T2 and T1-weighted images at 3 years of age show marked white matter 
thinning with ventricular dilatation (asterisks), subarachnoid spaces enlargement, callosal atrophy (empty arrow), and small midbrain and pons.
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