Novel Neuroimaging Pattern in POLR3A-Related
Disorder on 7T MRI
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Figure 1 Motor Cortex Abnormalities

(A) Faint hypointensity in the primary motor cortex (PMC; arrows) on a 1.5T susceptibility-weighted image. (B) 7T T2*-
weighted image reveals thickening and hypointensity of the middle/inner cortical layers (arrows) with sparing of the
outer layers (arrowheads) in PMC and supplementary motor area. (C) Normal appearance of the outer (arrows) and
inner (arrowhead) layers on 7T T2%*,

A 30-year-old woman presented with progressive gait difficulty over 7 years. Neurologic ex-
amination showed short stature, ataxia, and spasticity. FLAIR MRI at 1.5 T showed white
matter hyperintensities (WMHs) involving the corticospinal tracts and subtle motor cortex
hypointensity on susceptibility-weighted imaging (Figure 1A). 7T MRI better depicted
thickening and hypointensity of the middle and inner layers of the motor cortex with relative
sparing of the outer layers (Figure 1B). The histopathologic basis is uncertain, but may reflect
alterations in cortical myelination. In addition, 7T MRI refined WMHs (Figure 2, A and B) and
spinal cord atrophy (Figure 2C). Genetic testing found compound heterozygous POLR3A
variants ¢.1771-7C>G and ¢.2542T>C. Both variants are associated with a triad of childhood-
onset leukodystrophy, abnormal dentition, and endocrinologic disturbances; however, milder
incomplete phenotypes were also reported.”” The cortical changes on 7T MRI may represent a
novel, previously unrecognized neuroimaging finding in some POLR3A-related disorders.
Future 7T MRI and histopathologic studies are warranted.
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Figure 2 Cerebral White Matter Lesions and Spinal Cord Atrophy

Axial 7T FLAIR images show abnormal hyperin-
tense signal in the corticospinal tracts involving
the subcortical white matter (A; arrows) and the
posterior limb of the internal capsule (B; arrows).
(C) Sagittal T1-weighted image shows atrophy of
the cervical spinal cord (arrows).
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