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The Multiple Sclerosis 
Lesion Checklist
A clinician’s guide to evaluating brain MRI in a patient with improbable  
multiple sclerosis.

By Ilya Kister, MD, FAAN

Paraphrasing W.B. Matthews about ‘dizziness,’ 
there can be few physicians so dedicated 
to their art that they do not experience a 
slight decline in spirits when they learn that a 
patient’s brain MRI shows nonspecific white 
matter T2-hyperintense lesions compat-

ible with microvascular disease, demyelination, migraine, 
or other causes.1 The situation is particularly vexing if the 
patient with multiple nonspecific brain lesions also has mul-
tiple nonspecific sensory, vestibular, cognitive, and affective 
symptoms. Could this patient have multiple sclerosis (MS), a 
potentially crippling, neuroinflammatory disorder character-
ized by diverse symptomatology and multiplicity of white 
matter lesions? 

The author argues that in a patient with no clinical his-
tory of MS-like relapses and a normal neurologic examina-
tion—improbable MS—the absence of lesions typical for 
demyelination makes the diagnosis of MS untenable. This 
contention is based on the premise that cerebral demyelin-
ation signs on MRI are sufficiently recognizable and charac-
teristic to be considered a sine qua non of MS diagnosis.2 A 
corollary is that presence of multiple white matter lesions 
does not increase likelihood of MS as long as none, or very 
few, of the lesions are typical of MS. The key question, 
then, is whether a patient’s MRI shows MS-like lesions. To 
answer this all-important question, I propose a systematic, 
checklist-based approach to reviewing brain MRI and have 
developed The MS Lesion Checklist based on my clinical 
experience and extensive literature review. It is not yet vali-
dated.

The MS Lesion Checklist
The MS Lesion Checklist provides brief definitions for 

10 types of lesions that are best appreciated on axial or 
sagittal T2-weighted (T2W) and fluid-attenuated inversion 
recovery (FLAIR) sequences. Typical examples are shown in 
Figures 1-8. Only lesions that conform to a description in 
The MS Lesion Checklist should be regarded as distinctly 

MS-like. For example, Dawson’s fingers (See Figure 6) must be 
firmly in contact with the ventricles, as originally described by 
Dawson.3 Juxtacortical lesions, best seen on FLAIR sequences 
(See Figure 8) should be contiguous with cortex.4 MS brain-
stem lesions may be seen more clearly on T2W sequence 
than FLAIR and should only be considered distinctly MS-like 
if they border the subarachnoid space or a ventricle (See 
Figures 1-4).5 MS corpus callosum lesions should border cal-
lososeptal interface on sagittal FLAIR as in Figure 7.

Using The MS Lesion Checklist, a clinician can score 
each of the 10 lesion types as present or absent and note 
how many of each are found on their patient’s T2W/FLAIR 
sequence. If none or just one of the 10 types is present, and 
the patient does not have a history of MS-like relapses, neu-
rologic disease progression, or abnormalities on examination 
(eg, afferent pupillary defect, extraocular or sensory deficits, 
long-tract signs), diagnosis of demyelinating disease should 
not be made. In a high-probability patient, even normal 
or near-normal cerebral MRI findings do not necessarily 
exclude a diagnosis of MS. A patient may have predomi-
nantly spinal MS, in which case the brain may be largely 
spared of lesions, whereas spinal cord MRI contains periph-
erally placed, short-segment intramedullary lesions typical 
of demyelination.6 Another rare scenario is a patient with 
a history of a classic MS-like relapse (eg, optic neuritis or 
brainstem syndrome) in whom a lesion may have resolved 
on subsequent MRIs. 

One additional caveat concerns the scenario when, con-
trary to expectations, brain MRI, in a patient with improb-
able MS, shows findings suggestive of MS (ie, multiple lesions 
fit The MS Lesion Checklist criteria). In this case, the possibil-
ity of preclinical or asymptomatic MS—radiologically iso-
lated syndrome—should be entertained even in the absence 
of a clinical history consistent with MS. In this case, a more 
comprehensive evaluation may be indicated, including MRI 
of the spinal cord, lumbar puncture and cerebrospinal fluid 
(CSF) analysis, ocular computerized tomography (OCT), and 
referral to a specialized MS center.
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THE MS LESION CHECKLIST

Description of Lesion Types
Present = yes
Absent = no

(Circle)

Note
Number 

of Lesions

Nerve root entry zone. The lesions that track along nerve roots, especially the trigeminal nerve 
root, favor an inflammatory over vascular etiology. In an active MS lesion, enhancement may 
extend from parenchyma into nerve proper.16

Yes     No

Middle cerebellar peduncle. Middle cerebellar peduncle (MCP) involvement in MS is seen fre-
quently, but less than in the body of the pons.17,18 Yes     No

Medial longitudinal fasciculus. This tract is commonly affected in MS both clinically (inter-
nuclear ophthalmoplegia [INO]) and on MRI, however, vascular etiology is more common. Bilateral 
internuclear ophthalmoplegia may be somewhat more common in MS compared to stroke but is 
seen in many conditions.19

Yes     No

Other brainstem lesions adjacent to cerebrospinal fluid border. “With remarkable 
regularity the brainstem lesions [are] contiguous with the inner and outer cerebrospinal fluid (CSF) 
borders.”4

Yes     No

Cerebellar hemisphere. Demyelinating cerebellar lesions are not contiguous with the CSF bor-
der, but appear within the deep cerebellar white matter. The cerebellum is often spared in vascular 
disease, but is commonly affected in MS, especially when the brainstem is involved.4,16

Yes     No

Inferior temporal lobe. Another area of white matter that is preferentially affected in MS com-
pared to vascular disease.2

Yes     No

Lesions adjacent to lateral ventricle—Dawson’s fingers. “Wedge-shaped areas with broad 
base to the [lateral] ventricle, and extensions into adjoining tissue in the form of finger-like process-
es or ampullae, in each of which a central vessel could usually be found.”3 Frontal caps and bands 
along ventricular surface are normal signs of aging and should be not be confused with periven-
tricular demyelinating lesions.10

Yes     No

Corpus callosum. Demyelination at the callosal-septal interface may take the form of discrete 
lesions or more diffuse lumpy-bumpy appearance (ie, dot-dash sign), which is seen on multiple sag-
ittal FLAIR images, in contrast to the smooth appearance of the subcallosal vein that is usually only 
seen on a single sagittal image.20,21

Yes     No

U-fibers (arcuate fibers). U-fiber lesions that track along arcuate fibers are particularly charac-
teristic of demyelination and are not seen in normal aging or vascular disease.22 Yes     No

Other cortical/juxtacortical lesions. Plaques in cortex and at junction of cortex and white 
matter are very common in MS. A recent study recommended combining cortical and juxtacortical 
lesions for purposes of MS diagnosis.23 Cortical lesions may be better appreciated on double inver-
sion recovery (DIR) sequence, which is not routinely available.

Yes     No
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Figure 1. Nerve root entry zone lesion. Arrow: Lesion along left 

trigeminal root; the trigeminal nerves are seen in the prepontine 

cisterns.

Figure 3. Middle cerebellar peduncle lesions. Bilateral middle 

cerebellar peduncle (MCP) lesions as well as lesions within basilar 

pons and cerebellar hemispheres.

Figure 4. Medial longitudinal fasciculus lesion. A vertical les-

ion in the central midbrain involves the medial longitudinal 

fasciculus near the dorsal edge and spreads all the way to the 

ventral surface giving an appearance of a split midbrain. The 

right temporal lobe subarachnoid cyst  is an incidental finding.

Figure 2. Cerebellar hemisphere lesions. Two small demyelinating 

lesions are seen in the right cerebellar hemisphere. Note there is 

also a typical peripheral brainstem lesion that appears to track 

along the left glossopharyngeal nerve root.
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Figure 7. Corpus callosum lesion. Corpus callosum lesion (arrow) is easy to appreciate on the midsagittal image to the left. The same 

colossal lesion can also be spotted on an axial T2 to the right.

Figure 6. Lesions adjacent to lateral ventricle (Dawson’s fingers). 

MRI from a patient with early MS shows a few Dawson’s fingers 

on sagittal fluid-attenuated inversion recovery (FLAIR) image (A). 

MRI from a patient with more advanced MS shows numerous  

Dawson’s fingers on axial FLAIR image (B). 

Figure 5. Inferior temporal lobe lesion. An inverted J lesion is in 

the left inferior temporal lobe, and a subtler lesion is in the right 

temporal lobe. Note the peripheral brainstem lesion in the left 

midbrain and a lesion in the left temporal cortex.

A

B
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The MS Lesion Checklist Versus Barkhof Criteria
The MS Lesion Checklist differs from Barkhof criteria for MS 

(Box) in 2 key aspects.7 First, Barkhof imaging criteria were “cre-
ated to predict development of MS in a patient with clinically 
isolated syndrome (CIS) that suggest inflammatory demyelin-
ation, a clinical syndrome typical of MS.8” Barkhof criteria were 
not designed to be applied to patients without suspicion of 
MS (eg, a case of chronic headache) in whom they are more 
likely to yield a false-positive than a true-positive result.9 This 
disclaimer is often lost in translation, in part because radiolo-
gists are rarely informed of a patient’s probability for MS. The 
MS Lesion Checklist is a screening tool emphasizing sensitivity 
over specificity, designed to help exclude MS in a low-proba-
bility patient referred to MRI for headache, fatigue, dizziness, or 
some other nonlocalizing symptom. 

Secondly, The MS Lesion Checklist focuses exclusively on 
findings that help differentiate MS from other etiologies, most 
importantly normal aging and vascular disease. For example, 
subcortical or basal ganglia lesions, despite the number, do 
not help separating MS from microvascular disease. Discrete 
lesions in the inferior temporal lobe, on the other hand, are 
common in MS and rare in microvascular disease. Thus, inferi-
or temporal lobe lesions are included, and subcortical and basal 
ganglia lesions, despite their ubiquity in MS, are not. Similarly, 
only brainstem lesions that border CSF space are included. The 

more interiorly located brainstem lesions that do not border 
CSF space occur in MS but are omitted because they are less 
helpful for differentiating MS.

MRI Red Flags
To further discriminate MS from its mimics, findings that 

are atypical for MS are compiled as The MS Red Flag List. 
Screening for these involves review of both T2-weighted and 
non-T2-weighted sequences. The MS Red Flag Checklist is 
intended to alert the clinician that a search for an alternative 
diagnosis is in order and may point to a specific etiology.7,10,11

Limitations of the Checklist Approach
The MS Lesion Checklist reflects the author’s experience and 

literature review and is not yet validated. Developed by a clini-
cian for clinicians, it is designed as a quick and practical tool for 
trying to determine whether MRI findings support a diagnosis 
of MS. The MS Lesion Checklist is not intended to replace 
review by qualified neuroradiologists that takes into account 
a full range of features that may help discriminate MS from 
other causes (eg, lesional signal intensity on various sequences, 
shape, presence of gadolinium enhancement) and assesses for 
presence of a wide variety of pathologic processes.12-,13 A third 
limitation is availability and quality of relevant MRI images for 
review. If a patient’s scan parameters deviate materially from 
the recommended MRI protocol for MS,14 comprehensive 
evaluation for demyelinating lesions may not be possible.

Summary
Radiology reports can be nonspecific, leaving uncertainty as 

to whether MRI confirms or confutes MS diagnosis. Mention 
of demyelinating disease in patients with few or no radio-
graphic characteristics of MS is the most common cause of 
MS misdiagnosis.15 It is beneficial, perhaps even imperative, for 
clinicians who diagnose MS to acquire the skill set necessary 
to independently review brain MRI for evidence of demyelin-
ation. This article outlines a practical, checklist-based approach 
for the practicing clinician and neurology trainee. Hopefully, 

Figure 8. Cortical, juxtacortical lesions, and U-fiber lesions. Arrows: 

multiple small juxtacortical and cortical lesions throughout 

cerebral hemispheres. By definition, no white matter may interpose 

between a juxtacortical lesion and the cortex. Note U-fiber lesions 

along arcuate fibers in middle left frontal lobe, highly characteristic 

of demyelination and not seen in normal aging or vascular disease.

There must be 3 of the following present: 

1.	 ≥1 gadolinium-enhancing lesion or ≥9 T2 hyperin-
tense lesions

2.	 ≥1 infratentorial lesion

3.	 ≥1 juxtacortical lesion

4.	 ≥3 periventricular lesions

A spinal cord lesion can substitute for any of the above  
brain lesions

Box. The Barkhof-Tintore MRI Criteria 
for Dissemination of Lesions in Space
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publication of The MS Lesion Checklist will help reduce MRI-
supported misdiagnosis of, with its attended psychologic, 
economic, and medicolegal costs, and stimulate research to 
improve MRI reporting in suspected MS.  n
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THE RED FLAG LIST
Look for another diagnosis instead of multiple sclerosis (MS) when these findings are present.

Normal MRI (No T2W lesions)
However, patients with neurologic signs and normal 
brain MRI findings may have spinal cord lesions.6

Multiple white matter hyperintensities (WMH)
with very few (<20%) MS-typical lesions
(See The MS Checklist.)

No T1W hypointense lesions on T1W sequence
�Approximately half of MS lesions will show T1 
hypointensity a year after their genesis, making 
absence of T1 hypointense lesions a red flag.24

Diffusion restriction is a hallmark of acute 
ischemia and very rare in MS 
Ischemic lesions are bright on diffusion-weighted 
images (DWI) and dark on apparent diffusion coef-
ficient (ADC) images.

Lesions enhancing for >3 months
�Acute phase of gadolinium positivity in MS lesions 
lasts on average 3 weeks (range, 2-12 wk).25 Large 
tumefactive lesions occasionally enhance longer.

All lesions enhancing 
MS typically shows both acute and chronic lesions.

Signs of hemorrhage 
�Chronic hemorrhage appears as a blooming artifact 
on susceptibility weighted imaging (SWI) sequence, 
if intraparenchymal, or dark band around cortex 
(siderosis). Neither is seen in MS.

Edema/mass effect around lesions 
�A caveat is tumefactive lesions of MS, which have 
a highly variable appearance. Often, more typical 
MS lesions are seen alongside tumefactive lesions.

Diffuse meningeal enhancement 
�Although focal leptomeningeal-meningeal 
enhancement has been reported in MS, diffuse 
meningeal enhancement is not consistent with MS.

Symmetrical abnormalities 
�Symmetrical lesions are more typical of genetic 
and metabolic disorders, but may be seen in 
advanced MS.
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