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A 61-year-old man presented with a 7-year-history of slightly progressive unsteadiness. At
neurologic examination, autonomous ataxic-spastic gait and mild executive-attentional dys-
function were present. Brain MRI showed a diffuse leukoencephalopathy (Figure 1) while
cerebral 18FDG-PET and nerve conduction studies were unremarkable. The authors made a
diagnosis of 3-methylglutaconic aciduria type 1 (MGCA1, OMIM: 250950) by using a custom
leukodystrophy-targeted gene panel which led to the identification of a novel, homozygous
pathogenic variant in AUH (c.996_1004delGCCCCCTCG, p.Arg332_Arg335delinsSer). In

Figure 1 Brain MRI Findings in 3-Methylglutaconic Aciduria

(A) Axial T2-weighted images showing a diffuseWM hyperintensity with the characteristic sparing of a periventricular
rim (arrows) and U-fibres and involvement of middle cerebellar peduncles (arrowheads).3 (B) T1-weighted WM
hypointensity, corpus callosum thinning (inset), andmild-to-moderate cerebral atrophy are also evident. WM =white
matter.
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agreement with the genetic result, the authors subsequently
demonstrated a markedly increased urinary excretion of
3-methylglutaconic acid. In fact, the authors had not pre-
viously hypothesized the disease for its rarity, and there were
neither clinical manifestations (e.g., macrocephaly, psycho-
motor delay, or learning disabilities) nor neuroimaging
findings (e.g., predominantly subcortical white matter ab-
normalities, widening of the Sylvian fissures, and basal ganglia
abnormalities), which could suggest another, more frequent
cerebral organic aciduria (e.g., L-2-hydroglutaric aciduria and
glutaric acidemia type 1)2 and justify urinary organic acid
screening. The authors also documented the spectroscopy
findings characteristic of the disease (Figure 2).1 Although
very rare,3,4 MGCA should be considered in the differential
diagnosis of late-onset leukoencephalopathy with ataxia and
cognitive impairment.
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Figure 2 Brain Proton Magnetic Resonance Spectroscopy (1H-MRS)

1H-MRS showing an abnormal metabolite peak
among 1.2 and 1.3 ppm likely corresponding to 3-
hydroxyisovaleric acid accumulation (white ar-
row)1 and normal levels of choline, creatine, and
N-acetyl-aspartate.
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