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The Central Vein Sign in MS 

7T T2*-weighted gradient-echo 

Filippi et al, Lancet Neurol 2016 



Grabner et al. J. Magn. 
Reson. Imaging 2011 
 

Susceptibility Weighted Imaging (SWI) a 3T enhances the 
contrast between tissue and allows the visualization of the anatomic 
relationship between the cerebral WMLs and the penetrating veins. 
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The Central Vein Sign in MS 

High-priority areas for research: 
 

«The role in MS diagnosis of techniques  to distinguish MS lesions 

from T2 hyperintensities in other condition (e.g. central vein sign 

on susceptibility weighted imaging)…is being explored» 
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Aim of the study 

To assess the discriminatory value of  
the perivenous distribution of  

brain white matter lesions in NMOSD and MS  
on susceptibility weighted imaging (SWI) at 3T 

The Central Vein Sign in MS vs NMOSD 

Cortese et al, Neurology 2018 (in press) 



Neuromyelitis optica spectrum disorder (NMOSD) is a severe, 

disabling disease of the CNS primarily affecting spinal cord and 

optic nerves 

Wingerchuk et al, Neurology 2015 
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Kim et al, Neurology 2015 
MS-like lesions may appear in 10% to 12.5% of NMOSD patients 

NMOSD is different from Multiple Sclerosis (MS) 
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Treatments used in MS may exacerbate NMOSD 

The Central Vein Sign in MS vs NMOSD 



NMOSD(*) RRMS(**) HC 

No. of patients 18 18 25 

Gender (male/
female) 

4/14 4/14   7/18 

Age, y, mean [± 
SD]  

52.5 [±2.8]  41.8 [±2.8] 37.1 [±2.4]   

Disease 
duration, years, 
mean [± SD]  

8.6 [± 7.3] 
  

9 [± 6.4]   
  

NA 

EDSS, median 
(range)  

5 (2 – 6.5) 2.5 (1 – 7.5)  NA 

Cohort description 

*2006 Revised criteria for NMO 
 
**2010 Diagnostic criteria for MS 
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PD T2 SWI 

NiftyReg	

Symmetric affine 
registration 

Methods: image analysis 

Brain MRI: Philips Achieva 3T 
3D-FFE sequence with shifted echo  

(voxel size 1x1x1 mm3, reconstructed to 0.5 x 0.5 x 0.5 mm3). 
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Manual lesion detection 

Resample 
 +  

edge detection filter 

SWI + Lesion Mask 

Infratentorial 
Periventricular 

Subcortical 

Two readers blinded to 
clinical data 
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Methods 

Dark line coursing 
through the lesion 

Dark dot 
tracked on 
contiguous 

slices 

The Central Vein Sign in MS vs NMOSD 
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MS 
80% CVS 

NMOSD 
32% CVS 

OR=1.10  
95%CI 1.04 to 1.16, p=0.001 

The Central Vein Sign in MS vs NMOSD 
Results 



Accuracy: 94/% 
(95%CIs 81.34, 99.32, p<0.001, 
sensitivity/specificity: 90%/100%).  

The Central Vein Sign in MS vs NMOSD 
Results 



The Central Vein Sign in MS vs NMOSD 

The CVS on SWI at 3T MRI may differentiate  
MS from NMOSD. 

Conclusion 

Limitation 

Procedure time-consuming 
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Future work 
Less time-consuming algorithms 

1.  If there are six or more 
morphologically characteristic 
lesions  

2.  if there are fewer than six 
morphologically characteristic 
lesions, but morphologically 
c h a r a c t e r i s t i c l e s i o n s 
outnumber non-perivenous 
lesions 

3.  if neither of these conditions 
are met  

INFLAMMATORY 
DEMYELINATION 

NO INFLAMMATORY 
DEMYELINATION 

«PICK 6» 

Mistry, MSJ 2016 



Courtesy of F. Prados and M. Zuluaga 

Future work 
Automatic vessel segmentation 



Future work 
Automatic vessel segmentation 

Ward et al ,Neuroimage 2018 

The accuracy of automated vein segmentations derived from the composite vein 
image was overwhelmingly superior to segmentations derived from SWI or QSM 
alone. 

Vein anatomy 

Image contrast 
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