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Misdiagnosis of multiple sclerosis (MS) is common and
occurs chiefly for 1 of the following 5 reasons:

1. There is no pathognomonic clinical feature or

diagnostic test for MS;

2. The differential diagnosis includes a long list of
conditions that can be credibly mistaken for MS;'?
The clinical presentations of MS are variable;

4. MS is not common enough for extensive experience

with it to accumulate outside specialized centers; and

5. There is pressure to diagnose MS quickly in order to

initiate disease-modifying therapy (DMT) early to
forestall relapses and long-term disability.

Despite the accepted McDonald Criteria for MS diagno-
sis addressing the possibility of misdiagnosis and suggesting
strategies to mitigate that risk,* the rate of MS misdiag-
nosis remains high and may even be rising. A recent study
suggested almost 20% of people referred to MS clinics with
a diagnosis of MS did not actually have the disease.> This
would translate to misdiagnosis and possibly inappropri-
ate treatment of 180,000 people considering the current
prevalence of MS in the US of approximately 900,000.°

A challenge with implementing the diagnostic criteria is
that they should be applied to patients who have experi-
enced a “monophasic clinical episode. . . similar to a typical
multiple sclerosis relapse.*” This presupposes expertise in

w

?The notion that MS is as a white matter disease is outdated because gray matter damage often exceeds white
matter damage.'” For clinical purposes, however, it can be helpful to adopt the view that MS is a white matter
disease as the prominent clinical manifestations localize primarily to lesions in white matter tracts.”®

recognizing typical MS relapses, which is generally the hard-
est part of the diagnostic process. In a recent survey, more
than 30% of neurology residents and 15% of MS specialists
misidentified syndromes of complete myelopathy and com-
plete gaze palsy as typical of MS relapse,” even though both
of these syndromes were specifically described as inconsis-
tent with MS in the McDonald Criteria. Use of the criteria
also requires knowledge of size, location, and morphology of
demyelinating lesions on MRI. In practice, misclassification of
nonspecific vs demyelinating lesions on brain MRl is a lead-
ing contributor to MS misdiagnosis.®’ It is likely that incor-
poration of the more specific radiographic signs of demy-
elination into the diagnostic criteria, such as the central vein
sign'® or paramagnetic rims,"" will greatly decrease the risk of
MRI-supported MS misdiagnosis. Recognition of these signs,
however, requires optimization of MRI sequences not yet
available outside of a few specialized centers.

A Practical 3-Step Approach
A practical and easy-to-use approach to diagnose (or

undiagnose) MS is needed. A proposed tool, shown in the
Figure, requires the practitioner to sequentially address the
following 3 key questions:

1. Is the clinical presentation suggestive of MS relapse?

2. Are MRI findings consistent with demyelination?

3. Do findings of cerebrospinal fluid (CSF) analysis sup-

port MS diagnosis?

Step 1. Clinical Assessment for MS Relapses

Whether the clinical presentation is suggestive of an MS
relapse depends on 2 main factors: timing and localization
of symptoms. MS relapses are typically caused by expand-
ing foci of inflammation that disrupt signal transmission
along large, densely myelinated white matter tracts.

Thus, symptoms typically increase in intensity over days
to weeks, followed by slow and often incomplete resolu-
tion. Even at their peak, symptoms rarely cause complete
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Figure. In the 3-step approach to MS diagnosis, clinicians start with the clinical history and examination and proceed to review of MRI
and then CSF findings. The probability of a diagnosis of MS depends on which path through the steps is followed for an individual
patient. Abbreviations: CSF, cerebrospinal fluid; RIS, radiologically isolated syndrome.

loss of function. Thus, blindness, complete gaze palsy, para-
plegia are red flags for MS diagnosis. Symptoms can usually
be localized to specific white matter tracts (Table).

Timing of symptoms should be ascertained by careful his-
tory taking. Localization should be determined by eliciting
relevant signs on neurologic examination, with the caveat
that the examination outside of the acute relapse period is
usually normal in early MS. A history of 1 or more relapse-
like episodes suggests MS should be high on the differential,
whereas the absence of relapses makes MS unlikely. An
important exception to that rule is when a person presents
with progressive myelopathy plus syndrome (ie, progressive
ambulation and autonomic dysfunction), often accompa-
nied by cognitive, affective, visual, and cerebellar signs that

TABLE. COMMON LOCALIZATION OF

MULTIPLE SCLEROSIS RELAPSE

Syndrome Tract

Subacute unilateral visual loss | Prechiasmatic optic nerve

Subacute hemiparesis Corticospinal tract

Lateral and dorsal funiculi of
the spinal cord

Ascending numbness

Medial longitudinal fasciculus
and cerebellar pathways

Diplopia and vertigo

Facial numbness or trigeminal
neuralgia

Trigeminal tract

Lhermitte sign Dorsal upper cervical cord
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tend to be less prominent than myelopathy. This presenta-
tion is typical of the primary progressive subtype of MS,
which affects about 10% of MS patients. Progressive MS can
be diagnosed only in retrospect, after at least 12 months of
neurologic deterioration.

Importantly, symptoms that neither localize to spe-
cific white matter tracts nor follow the typical temporal
progression of MS, such as headache, cognitive problems
(often described as brain fog), fatigue, intermittent tin-
gling in different parts of the body, dizziness, myalgias, or
arthralgias, do not provide clinical evidence suggestive of
MS despite being very common in MS.

Step 2. MRI Assessment for Demyelination

Whether lesions seen on MRI are suggestive of MS is of
utmost importance. Misidentification of lesions as demyelin-
ating is a key driver in misdiagnosis. My prior publication,
The MS Lesion Checklist, outlines a practical approach to
MS lesion identification,' and Filippi et al provide a more
formal, in-depth discussion.’ The main utility of The MS
Lesion Checklist is that it allows rapid screening of brain
MRI for lesions typical of demyelination. If the MRI does not
show the telltale signs of demyelination, the diagnosis of MS
is highly unlikely. As a rule, people whose clinical history is
not suggestive of MS will not have MRI findings that are sug-
gestive of MS. However, a small proportion of people with
nonspecific neurologic symptoms, or no symptoms at all, do
have characteristic demyelinating lesions on brain MRI and
may develop clinical MS over time—a scenario known as
radiologically isolated syndrome.®
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p P ) Case Study Using the 3-Step Approach to Multiple Sclerosis Diagnosis

LB, age 47, was referred to an MS clinic by her headache specialist for possible MS after lesions were found on her brain MRI (Case
Figure). LB has a longstanding history of headaches since age 5 and was diagnosed with fibromyalgia in her 20s. She endorses urinary
urgency for what she says has been a long time, an occasional sensation of spinning when lying down, and an intermittent ringing in her
ears. LB's physical and neurologic examination findings are normal. Brain MRI is shown below. Spinal cord MRI was normal.

Applying the algorithm in Figure 1 to LB, we note that her clinical history is not suggestive of MS because her symptoms show
neither evolution over in time, as would be expected for an MS relapse, nor localization to any of the white matter tracts commonly
affected in MS (Table). Applying the MS Lesion Checklist, we conclude that LB's lesions, though numerous, do not have any features
suggestive of demyelination. It is reasonable to reassure her that no further workup is required to rule out MS. If she remains concerned
about the possibility of MS, CSF analyses could help allay these concerns and can sometimes help identify an alternative diagnosis. The
absence of typical clinical, MRI, and CSF findings rules out MS with a very high degree of certitude.

Case Figure. Although LB’s brain MRI shows several dozen fluid-attenuated inversion recovery (FLAIR)-hyperintense
lesions, almost all are smaller than 3 mm and therefore do not qualify as being typical of demyelination per McDonald
Criteria. Additionally, almost all are in subcortical locations, sparing the brainstem, corpus callosum, and periventricular

white matter. The cluster of T2-hyperintense lesions in the left posterior temporal region (middle panel, white arrow) is
consistent with a multinodular and vacuolating neuronal tumor (MVNT), a benign finding. None of the lesions from 10
types of lesions typical of demyelination (See The MS Lesion Checklist) are seen.
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CSF analysis is not required for MS diagnosis, but it can
be extremely helpful when clinical and MRI assessments
are equivocal. Multiple unmatched oligoclonal bands
(OCBs) in the CSF (ie, bands found in CSF but not serum)
are found in more than 90% of people with MS. Absence of
OCBs makes nonMS diagnoses 15 times more likely than
when OCBs are present.?

There are 2 critical caveats for interpreting CSF findings.
First, matched OCBs (ie, identical bands found in both CSF
and serum samples) indicate systemic inflammation and
are evidence against a diagnosis of MS. Second, unmatched
OCBs are not specific for MS because they are found in doz-
ens of other disorders, particularly chronic CNS infections
and neuroinflammatory disorders.”” The number of OCBs
is generally higher in MS than in other diseases: more than
9 OCBs were found in 46% of people with MS, but only 14%
of other disorders." The cut-off of 3 OCBs has the advantage
of increased specificity without sacrificing too much sen-
sitivity, but some laboratories report a positive OCB result
when only 1 to 2 OCBs are present, and sometimes even
when matched OCBs are present. It is essential to read the
fine print when interpreting OCB results. Elevated IgG index
in CSF is another sign of intrathecal inflammation but it is
not as sensitive for MS as OCBs. CSF analyses should also be
examined for findings that are inconsistent with MS, such as
lymphocyte count over 50 cells/mm?; the presence of neu-
trophils, eosinophils or atypical cells; and protein concentra-
tion over 100 mg/dL. Any of these features cast strong doubt
on MS diagnosis and can be decisive in ruling out MS when
clinical and MRI features are not otherwise convincing.

Conclusion

The question “Could this be MS?” arises frequently in
neurologic practice. To answer this question with confi-
dence, the clinicians need to ask themselves whether clini-
cal history is consistent with MS relapse or progression;
whether MRI discloses lesions suggestive of demyelination;
and whether CSF analyses show multiple unmatched
OCBs. When clinical symptoms do not localize to a com-
monly affected myelinated tracts and do not follow a
temporal pattern of evolution consistent with an inflam-
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matory process, the likelihood of MS is low. The absence of
MS-typical lesions in such patients makes the diagnosis of
MS untenable. In equivocal cases, CSF studies can be very
helpful as the absence of OCBs is a major predictor of non-
MS diagnosis. Discussion of alternatives to MS diagnosis

lie outside the purview of this article, but comprehensive
reviews of this topic are freely available.” m
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