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Understanding MRI Features of Multiple Sclerosis: Based on the 2017 McDonald

Criteria
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Since the McDonald criteria were first established for the diagnosis of multiple sclerosis
(MS) in 2010, the role of MRI has become increasingly important. In order to diagnose MS as
accurately as possible, neurologists should understand the McDonald MRI criteria and apply it

appropriately. In this article, we review the definition of MS lesions, the exact location stated as
dissemination in space in the 2017 McDonald criteria, and the new MS-specific MRI features.
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Figure 1. Examples of periventricular white matter lesions as referred to as dissemination in a space in the McDonald criteria. (A)
White matter lesions in direct contact with the lateral ventricle without intervention in the normal white matter. (B) Characteristic
periventricular white matter lesions which abut perpendicularly to the main axis of the lateral ventricles referred to as Dawson’s
fingers.
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MRI Features of MS Based on 2017 McDonald Criteria
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Figure 2. Conditions mimicking periventricular white matter lesions of multiple sclerosis. (A) Periventricular capping is usually
a nonspecific aging-related lesion. (B) Small, punctate white matter lesions in patients with a history of migraine or cerebral

ischemic small-vessel disease.

Figure 3. Juxtacortical/cortical lesions, which are referred to as dissemination in space in the McDonald criteria (images courtesy
of Professor Su-Hyun Kim). (A) Multiple sclerosis lesion involving subcortical U-fibers (blak arrow). (B) Intracortical lesion of
multiple sclerosis in a double inversion recovery sequence (yellow arrow).
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Figure 4. Infratentorial lesions in multiple sclerosis and its mimics. (A) Lesion involving the pontine trigeminal root entry zone in
multiple sclerosis (yellow arrow). (B) Central pontine lesion in cerebral ischemic small-vessel disease (yellow arrow). (C) Lesion
involving the postrema of the medulla oblongata in neuromyelitis optica spectrum disorder (yellow arrow). (D) Middle cerebellar
peduncle lesion in anti-myelin oligodendrocyte glycoprotein-antibody disease (yellow arrow).
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Figure 5. Spinal cord lesions suggestive of multiple sclerosis, which are round/ovoid or wedge shaped, peripherally located, and
cigar-shaped in the sagittal plane (red arrows). The same colored arrow indicates the same lesion in a different plane (red and

yellow arrows).
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Figure 6. Examples of central vein sign. T2-hyperintense signal in the fluid-attenuated inversion recovery sequence (left
image) and a thin, linear-shaped paramagnetic signal that runs centrally through the corresponding T2 lesion (right image) in
conventional susceptibility-weighted imaging (courtesy of Professor Su-Hyun Kim). FLAIR, fluid-attenuated inversion recovery;

SWI, susceptibility weighted imaging.
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