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Diagnosis of Multiple Sclerosis: 2017 McDonald Diagnostic Criteria

Eun Hee Sohn, MD, PhD, Seung-Hae Jeong, MD, PhD

Department of Neurology, Chungnam National University Hospital, Daejeon, Korea

Multiple sclerosis (MS) is a diagnosis of exclusion and the lesions or objective findings should disseminate in space and time
to diagnose MS. The diagnostic criteria of MS have continuously evolved overtime. The McDonald criteria were originally
proposed in 2001, and the revised 2010 McDonald criteria have been used widely. Scientific advances in the past 7 years since
2010 induced the revised 2017 McDonald criteria. All revisions relied entirely on the available evidences, and not expert
opinion. In this review, we will provide an overview of the way to diagnose MS and the 2017 McDonald criteria.
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Table 1. Typical presentations of RRMS and atypical or red flag
presentations’

Typical presentations

Acute unilateral optic neuritis

Double vision due to an internuclear ophthalmoplegia or sixth nerve
palsy”

Facial sensory loss or trigeminal neuralgia®

Cerebellar ataxia and nystagmus

Partial myelopathy

Sensory symptoms in a CNS pattern

Lhermitte’s symptom

Asymmetric limb weakness

Urge incontinence or erectile dysfunction

Atypical or red flag presentations

Bilateral optic neuritis or unilateral optic neuritis with a poor visual
recovery

Complete gaze palsy or fluctuating ophthalmoparesis

Intractable nausea, vomiting, or hiccups

Complete transverse myelopathy with bilateral motor and sensory
involvement

Encephalopathy

Subacute cognitive decline

Headache or meningism

Isolated fatigue or asthenia

Constitutional symptoms

RRMS; relapsing-remitting multiple sclerosis, CNS; central nervous
system.
“In a young adult (<40 years of age).
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Table 2. Differential diagnosis of multiple sclerosis: selected disorders with a relapsing-remitting course
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Clinical features MRI findings CSF findings  Other investigations
Neuromyelitis Optic neuritis, especially bilateral or ~ Longitudinally extensive optic nerve lesions; Mild AQP4-1gG;
optica spectrum  with poor visual recovery; brain lesions in diencephalon, dorsal midbrain,  pleocytosis; MOG-IgG
disorder transverse myelitis; intractable periependymal regions; longitudinally OCBs present
nausea and vomiting; paroxysmal extensive spinal cord lesions in 20% of
tonic spasms patients
Neurosarcoidosis ~ Optic neuropathy and myelopathy; ~ Meningeal enhancement; enhancement of optic =~ OCBs Serum ACE; chest
facial palsy; early relapse after nerve sheath; persistent, nodular enhancement sometimes CT; tissue biopsy;
stopping steroids within lesion; enlarge lacrimal glands present; raised  slit-lamp
CSF ACE examination

CNS vasculitis

Susac’s syndrome

CADASIL

Connective tissue
disorders (SLE,
Sjogren’s
syndrome,
antiphospholipi
d syndrome)

Behget’s disease

CLIPPERS

Leber’s
hereditary optic
neuropathy

Headache; acute CNS syndrome
including hemiparesis and ataxia;
early cognitive impairment;

Encephalopathy, visual loss,
deafness

Migraine, recurrent acute
hemiparesis; dementia

Optic neuritis; longitudinally
extensive transverse myelitis;
systemic involvement; recurrent
miscarriage, thrombosis
(antiphospholipid syndrome)

Brainstem syndrome; myelopathy
(rare); oral and genital ulcerations;
intraocular inflammation

Subacute ataxia, double visions,
slurred speech; early relapse after
stopping steroids

Bilateral sequential optic
neuropathies with poor visual
recovery; more common in men
than in women

Punctate or larger lesions in the grey and whiter
matter, often enhancing, sometimes with
restricted diffusion and evidence of
microhemorrhages

“Snow-ball” lesions in the corpus callosum
associated with restricted diffusion in the acute
phase and then T1-hypointensity

Extensive white matter abnormalities; prominent
involvement of temporal poles and external
capsule

Variable

Mass-like enhancing lesions, predilection for the
midbrain, thalami, and internal capsules

Punctate enhancing lesions within the brainstem
and cerebellum; with or without lesions in the
basal ganglia, supratentorial white matter, and
spinal cord

Normal or might show white matter lesions

OCBs sometime
present

OCBs usually
absent

OCBs absent

OCBs usually
absent

Significant
pleocytosis;
OCBs usually
absent

OCBs
sometimes
present

OCBs absent

Serum ANCA, tissue
biopsy or brain
biopsy

Fluorescein
angiogram looking
for branch retinal
artery occlusion;
OCT; audiometry

NOTCH3 gene
mutation; skin
biopsy

Serologic testing:
ANA, ENA,
antiphospholipid
antibodies;
AQP4-1gG

Pathergy testing;

HLA typing

Brain biopsy

Genetic testing

MRI; magnetic resonance image, CSF; cerebrospinal fluid, OCBs; oligoclonal bands, AQP4; aquaporin 4, IgG; immunoglobulin G, MOG; myelin
oligodendrocyte glycoprotein, ACE; angiotensin-converting enzyme, CT; computed tomography, CNS; central nervous system, ANCA; antineutrophil
cytoplasmic antibodies, OCT; optical coherent tomography, CADASIL; cerebral autosomal-dominant arteriopathy with subcortical infarcts and
leukodystrophy, SLE; systemic lupus erythematosus, ANA; antinuclear antibodies, ENA; extractable nuclear antigen, HLA; human leukocyte antigen,

CLIPPERS; chronic lymphocytic inflammation with pontine perivascular enhancement responsive to steroids.
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Table 3. The 2017 McDonald criteria for diagnosis of multiple sclerosis with at attack at onset

Number of lesions with objective clinical evidence

Additional data needed for a diagnosis of multiple sclerosis

>2 clinical attacks >2

>2 clinical attacks

None

1 (as well as clear-cut historical evidence of a previous None

attack involving a lesion in a distinct anatomical location)

>2 clinical attacks 1
1 clinical attack >2

1 clinical attack

PPMS

DIS: further attack or MRI
DIT: further attack or MRI or CSF OCBs

DIS: further attack or MRI
AND
DIT: further attack or MRI or CSF OCBs

1 year of disease progression plus 2 of 3:
(1) brain lesion >1 T2 lesions in periventricular, cortical/juxtacortical,
or infratentorial regions
(2) spinal cord >2 lesions
(3) CSF OCBs

DIS; dissemination in space, MRI; magnetic resonance image, DIT; dissemination in time, CSF; cerebrospinal fluid, OCBs; oligoclonal bands, PPMS;

primary progressive multiple sclerosis.

Table 4. Evolution of MRI criteria for dissemination in space and time, McDonald criteria

McDonald 2001 McDonald 2005

DIS >3 of the following: >3 of the following:

9 T2 lesions or 1
Gd-enhancing lesion

3 or more PV lesions

1 or more JC lesions

1 or more infratentorial
lesions

3 or more PV lesions
1 or more JC lesions
1 or more infratentorial lesions

* A cord lesion may replace
one brain lesion lesion

* Any number of cord lesions can be
included in the total lesion count

DIT A Gd-enhancing lesion at A Gd-enhancing lesion at least 3
least 3 months after CIS months after CIS onset
onset A new T2 lesions relative to a
A new T2 lesion relative to
a prior scan, at least
months after CIS onset

days after CIS onset

9 T2 lesions or 1 Gd-enhancing lesion

* A cord lesion may replace one brain

baseline scan, obtained at least 30

McDonald 2010 McDonald 2017
>1 lesion in each of >2 >1 lesion in each of >2 characteristic
characteristic locations; locations:
PV PV
JC JC/cortical
Infratentorial Infratentorial
Cord Cord

* All lesions in symptomatic
regions excluded in BS and
cord syndromes

* All lesions in symptomatic regions
included

A new T2 lesion on follow-up
MRI regardless of timing of
baseline scan

Concomitant enhancing and
non-enhancing
asymptomatic lesions

A new T2 lesion on follow up MRI
regardless of timing of baseline scan

Concomitant enhancing and
non-enhancing lesions —
symptomatic or asymptomatic

Optic nerve lesions are an exception

MRI; magnetic resonance image, DIS; dissemination in space, Gd-enhancing; gadolinium enhancing, PV; periventricular, JC; juxtacortical, BS;

brainstem, DIT; dissemination in time, CIS; clinically isolated syndrome.
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