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2015 MAGNIMS guidelines for 
diagnosis of MS

A Rovira & MAGNIMS, Nat Rev Neurol 2015

Spinal cord MRI should always be performed in 
patients with spinal cord symptoms at disease 

onset (to satisfy DIS) – there is no need to 
perform it to demonstrate DIT

Spinal cord MRI is helpful when brain MRI 
results are equivocal or inconclusive



A Rovira & MAGNIMS, Nat Rev Neurol 2015

for diagnosis of MS



2015

The use of spinal cord MRI in addition to brain 
MRI is not recommended for routine monitoring, 

and should be limited to certain clinical 
situations (such as unexplained and/or 

unexpected spinal cord symptoms)

• Spinal cord MRI is less sensitive than brain MRI for 
detecting new lesions, particularly with regard to contrast-
enhancing lesions

• Technical challenges (vascular and CSF pulsation and 
difficult to standardize it)

2015  MAGNIMS guidelines for 
monitoring MS

M Wattjes & MAGNIMS, Nat Rev Neurol 2015



New evidence for the use of spinal cord MRI 
in the diagnosis, prognosis and monitoring

• Diagnosis 
– Asymptomatic & symptomatic lesions
– Spinal cord MRI useful for the differential diagnosis

• Prognosis
– RIS
– CIS

• Monitoring
– New spinal cord lesions without new brain lesions
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Recommended spinal cord MRI protocols

T2 STIRT2 PD T2 (or PD) PSIR (or
MPRAGE)

Confirm lesions 
on axial scans 2D 
or 3D T2 FSE

Rovira & MAGNIMS, Nat Rev Neurol 2015; Ciccarelli, Cohen, Reingold, Weishenker, TLN 2018

At least @ 1.5 T

Resolution: 3 mm 
sclice thickness (no 
gap), in-plane 1x1mm



McDonald criteria 2010 
Dissemination in space (DIS)

When the patient’s symptoms are referable to the brainstem/
cerebellum or spinal cord, 

then lesions in the symptomatic region are excluded

JC PV IT SC

Swanton, Lancet Neurol 2007

Lesions in 2 out of 4 locations required



Symptomatic or asymptomatic lesions?

Determining whether a lesion is symptomatic or asymptomatic is 
sometimes difficult and not always possible



Brownlee, Neurology 2016

Including any lesion in the symptomatic region

DIS criteria Sensitivity Specificity Accuracy

McDonald 2010 (including 
only asymptomatic lesions)

73% 73% 73%

Including any lesion in DIS 87% 73% 80%

studied over a mean of 7.3 yrs



2017 revised McDonald criteria

Thompson et al, TLN 2018



MRI characteristics of lesions for 
differential diagnosis

Ciccarelli, Cohen, Reingold, Weishenker; International Conference on Spinal Cord Involvement and Imaging 
in Multiple Sclerosis and Neuromyelitis Optica Spectrum Disorders TLN, 2018
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Radiologically Isolated Syndrome: predictive 
role of asymptomatic spinal cord lesions

Kantarci, Ann Neurol 2016*Lesions lead to progressive disease, but do not cause relapses

*



• Patients who have SC lesions have higher risk of CDMS (2 to 3 times) and will 

experience a second relapse much sooner

• The risk of CDMS increases with increase lesion number Arrambide MSJ 2018

Spinal cord lesions in CIS predict CDMS -
especially in non-SC CIS (asymptomatic lesions)

At least one 
lesion
No lesion

All patients 

(N=207), p=0.001

Non-SC CIS 

(N=143), p=0.001

Non-SC CIS with 

abnormal MRI not 

fulfilling DIS and DIT 

(N=67, p=0.04)

Non-SC CIS with 

abnormal MRI (N=90, 

p=0.02)



Spinal cord lesions in CIS predict disability at 
follow-up – especially in non-SC CIS

Arrambide MSJ 2018; Brownlee MSJ 2017

At least one 
lesion
No lesion

All patients 
(N=207), p=0.016

SC CIS (N=64), 
p=0.011

Non-SC CIS 
(N=143), p=0.004

Time to EDSS > or = 3 in months



Spinal cord lesions in CIS predict SPMS

Brownlee Brain 2019

In 15% of patients

If no Gad lesions and no
spinal cord lesions at onset, 
the risk of SPMS at 15 years
was 5.3%

If at least 1 spinal cord lesion 
and 2 or more Gad it was 
45.5%
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Spinal cord MRI detects asymptomatic activity

• Asymptomatic spinal cord lesions are seen in 25% of clinically stable RRMS 
patients 

• However, only about 10% patients have subclinical spinal cord lesion 
activity alone

Zecca, MSJ 2016

Baseline 18 months



Case example: concomitant occurrence of 
new brain and spinal cord lesions

July 
2017 July 

2018

July 
2018



Limitations of the assessment of new spinal cord 
lesions with repeat spinal cord MRI in clinical 

practice

• It increases scanning time

• It elevates costs

• Difficult to perform longitudinal assessments when 
multiple protocols/scanners; technically challenging; 
inter-rater differences in scoring the new spinal cord 
lesions

• MAGNIMS recommended that spinal cord MRI is 
not routinely done for monitoring disease activity



When to request spinal cord MRI for monitoring 
of patients in addition to brain MRI?

• Patients with spinal cord phenotype (no or low 
number of brain lesions)

• Clinical disease progression that cannot be 
explained by brain MRI (comorbidity in the spinal 
cord?)

• Spinal cord relapse (typical and atypical)

• Treatment switch decision making: inconclusive 
clinical presentation and/or brain MRI findings 



Additional considerations

• Asymptomatic spinal cord lesions cause more 
concerns than brain lesions

• Monitoring spinal cord lesions over time helps to 
understand the course of MS in individual patients

• Patients with large brain lesion loads, which make it 
difficult to detect new asymptomatic brain lesions, 
could be monitored with spinal cord MRI



Conclusions: MAGNIMS guidelines
Value of spinal cord MRI

• Important for diagnosis in CIS and prognosis in RIS, 
CIS and early MS

• Not enough evidence to recommend it routinely to 
detect DIT

• Not enough evidence to recommend serial spinal cord 
imaging for routine treatment monitoring 
ØRecommended as future area of research
ØAdd spinal cord MRI to brain MRI if clinically indicated/specific 

clinical situations

• Limitations in the assessment of active spinal cord 
lesions in clinical practice




