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Radiologically isolated syndrome is antiquated amidst
evolving McDonald criteria for multiple sclerosis
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The diagnosis of radiologically isolated syndrome (RIS) is untenable in the modern era as new diagnostic criteria for multiple sclerosis
(MS) continue to evolve. Even without optic nerve involvement, the shift in the diagnostic criteria for MS forces clinicians to make a
diagnosis at the earliest possible time and appropriate treatment initiated. In this analysis, we revisit the original RIS criteria as pub-
lished and conclude that RIS as a diagnostic entity is obsolete.
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Based on a retrospective analysis of 44 patients, Okuda
et al.1 coined the term radiologically isolated syndrome
(RIS) to denote a cohort of patients who had incidental
MRI of brain changes suggestive of multiple sclerosis
(MS). Contrast enhancement, a hallmark of new lesion
development in MS, was present in 21 brain and 7
cord lesions. Of the 44 patients studied, 24% had one
or more gadolinium-enhancing lesions fulfilling the
dissemination-of-time (DIT) diagnostic criteria for MS
proposed in 2010;2 additionally, cerebrospinal fluid
(CSF) profiles were highly characteristic of MS in 27/44
(61.3%) fulfilling DIT criteria for MS based on the
2017 McDonald criteria.3 The original study1 findings
also included headaches, spells of uncertain etiology,
lacunar syndrome, and hypersomnolence; such symp-
toms cannot be disregarded as atypical or ignored
particularly in an era of evolving diagnostic criteria
for MS.

In a follow-up study in 2011, Okuda et al.4 noted that
25 of 71 patients (35.2%) had asymptomatic lesions in
the cervical cord and 6/71 (8.4%) were gadolinium-
enhancing. Eventually, 21/25 (84%) subsequently
progressed to clinically isolated syndrome or primary
progressiveMS. It is noteworthy that none of the patients
with asymptomatic cord lesions underwent a lumbar
puncture to screen for MS, a procedure recommended
by the 2017 McDonald criteria3 in such instances.

What would the classification be for patients with
abnormal CSF findings and asymptomatic gadolinium-
enhancing cord lesions? Is it possible to conclude a diag-
nosis of RIS without CSF studies in an era of new
McDonald criteria?3 Although Okuda et al.1 suggested
that additional studies would define the risk of conver-
sion to clinically definitive MS, the newer guidelines
speed up3 MS diagnosis and make RIS criteria obsolete
by adding CSF analyses as a biomarker of DIT. Most
importantly, RIS patients have axonal loss, brain atrophy,
and cognitive defects similar to changes that occur in
MS,3,5 and while such patients have been described as
asymptomatic, they are not clinically or pathologically
silent. Taken together, RIS, first described as a diagnostic
curiosity in 2009 and extended to include asymptomatic
cord lesions in 2011, cannot continue in the current MS
diagnostic developments. It is a diagnostic anachronism
amidst continually evolving McDonald diagnostic
criteria (Table 1).6 The new 2017 McDonald criteria3

specify that symptomatic lesions seen onMRI of the brain
fulfill the criteria of either DIT or dissemination in space
(DIS) when lesions are noted in the supratentorial, infra-
tentorial, or cord; the presence of cortical lesions alone
can denote DIS, and CSF abnormalities are now linked to
DIT criteria fulfilment.

In a 2009 study by Okuda, patients who presented
with migraine-type headaches, spells of uncertain etiol-
ogy, or underwent imaging studies for “curiosity,” but
were otherwise asymptomatic, were considered having
RIS if their MRIs showed lesions suggestive of MS.
However, evidence shows that patients who complain
of headache as the first symptom no longer have
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inconsequential neurological symptoms;7 headache
presentation might imply an inflammatory process that
is even influenced by ethnicity.8,9 A recent longitudinal
study noted 78% of patients had headache as the first
neurological symptom in MS.7 Incidentally, headache
was the most common symptom presentation in the
RIS study.1 Additionally, clinicians cannot dismiss “brain
fog” or “episodic memory impairment” as not being
consistent with MS presentation. Published data show
that cognitive function in a cohort of 26 RIS patients,
matched against healthy controls for age, gender, and
level of education, was significantly lower in the RIS
cohort,10 indicating possible cortical involvement.
Newer and higher-strength (4.7 T, 7 T, and 11 T)
MRIs currently being studied threaten to confine RIS
to a diagnostic curiosity as these have the potential to
detect cortical lesions.

Lastly, MS does not have to present initially as a clini-
cal attack – sometimes historical events and symptom
evolution characteristic of MS provide reasonable evi-
dence of a prior demyelinating event.2

The struggle to diagnose patients with MS is real and
challenging even to experts in the field. Adding to the
myriad diagnostic issues, in more recent times, the exclu-
sion of antibody-specific autoimmune diseases, specifi-
cally neuromyelitis optica spectrum disorders and
anti-MOG-Ab disease (MOG-Ab-related optic neuritis,
encephalitis, and myelitis –MONEM), is key to establish-
ing a diagnosis of MS, among exclusion of other mimics.
The McDonald criteria, originally developed in 2001,6

facilitate the diagnosis of MS in a variety of clinical
presentations – without clear attacks and remissions
and an insidious onset/presentation. Since disease onset
can be insidious,2 the application of newer clinical, radio-
logical, and CSF criteria 2,3 to patients studied in the
original studies1,4 would probably re-classify patients as
having MS. Although diagnostic criteria mention clinical
attacks as a prerequisite2 for applying the radiological
criteria and CSF analyses, not all patients present with
a clinical attack.6

Incidental findings of white matter lesions that sug-
gest MS appear in about 0.1–0.7% of the population as
evidenced by autopsy and MRI studies,5 but it remains

unknown if any of them fit the RIS criteria. It has been
well documented that, even at the earliest stage of MS,
loss of brain volume occurs as cortical and white matter
atrophy accrue over time.11 Since axonal transection
occurs early,12 treatment offers the best chance for func-
tion preservation. Failure to recognize RIS as MS could
potentially lead to poor outcomes.

To cite a parallel example, patients with inflammatory
bowel disease (IBD) can present with extra-intestinal
signs that include the occurrence of white matter lesions
in the brain that are asymptomatic or cause vague symp-
tomatology.13 The importance of finding brain lesions
in IBD represents the recognition of extra-intestinal
disease, leading to unearthing other systemic manifesta-
tions. Such novel findings and conclusions are likely only
if we approach RIS from a similar perspective derived
from an ever-evolving MS diagnosis. In a 2018 edito-
rial,14 the statement suggesting the “need for further
research into radiologically isolated syndrome and
solitary sclerosis before they could be included in the
criteria as MS” is questionable given that 24% of patients
had gadolinium-enhanced lesions and 61.3% had
CSF-positive data in the original RIS study.1 How does
one include these in the RIS category using 2017
McDonald criteria?

To summarize, symptoms and examination findings
coupled with brain/cord MRI data with typical lesions
that are old and new (T1-gadolinium lesions) suggest
MS while additional CSF studies when required can also
aid in the diagnosis. Secondly, patients presenting with
vague symptoms such as dizziness, vertigo, sensory symp-
toms, or “brain fog” should be investigated for MS as a
possible diagnosis.

Disclosures

The authors do not have anything to disclose.

Competing interests

The authors report no competing interests.

Patient and public involvement

None.

TABLE 1. Differences between MS, RIS, and CIS

Disease Symptoms MRI changes CSF changes Drug therapy Histopathology changes

RIS** – ++ ++ No Yes
CIS* + +/– +/– Yes ?
MS + ++ ++ Yes Yes

RIS = radiologically isolated syndrome; CIS = clinically isolated syndrome; MS = multiple sclerosis.
*First demyelinating event suggestive of MS.
**Can present with headaches, unexplained spells, or lacunar syndromes.
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