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The central vein sign in multiple sclerosis: 
a biomarker evaluated on a 3T MRI scanner
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ABSTRACT

The central vein sign (CVS) is a promising MRI biomarker in multiple sclerosis (MS). 
CVS has recently been proposed to improve the accuracy and speed of MS diagnosis. 
Evidence indicates that the presence of CVS in individual lesions can accurately 
differentiate MS from other diseases that mimic this condition, such as hypertensive 
microangiopathy, atypical demyelination, and neuromyelitis optica. Most studies have 
used 7T MRI scanners, which limits their clinical applicability. Recently, it has been 
demonstrated that the fusion of the FLAIR and SWI sequences, generating FLAIR*, 
allows CVS visualization even on 3T scanners. Many studies have confirmed that 
CVS at 3T is a specific imaging finding for MS.
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IMAGE DESCRIPTION

The central vein sign (CVS) is a promising MRI biomarker in multiple 
sclerosis (MS)1. CVS has recently been proposed to improve the accuracy 
and speed of MS diagnosis2. Evidence indicates that the presence of CVS 
in individual lesions can accurately differentiate MS from other diseases 
that mimic this condition, such as hypertensive microangiopathy, atypical 
demyelination, and neuromyelitis optica1-3. Most studies have used 7T MRI 
scanners, which limits their clinical applicability4. Recently, it has been 
demonstrated that the fusion of the FLAIR and SWI sequences, generating 
FLAIR*, allows CVS visualization even on 3T scanners4,5. Many studies 
have confirmed that CVS at 3T is a specific imaging finding for MS5. At our 
institution, with our 3T equipment (Philips Ingenia 3T), FLAIR* has proven 
to be a great tool for identifying CVS, more frequently in the periventricular 
zone (Figure 1) but also in juxtacortical and cerebellar lesions, in addition to 
satisfactorily evidencing white matter lesions, thus summing up the benefits 
of each sequence separately (Figures 2 and 3).

Figure 1

Clin Biomed Res. 2020;40(2):146-147
1	 Serviço de Radiologia, Hospital de 

Clínicas de Porto Alegre (HCPA). 
Porto Alegre, RS, Brasil.

2	 Programa de Pós-Graduação em 
Ciências Médicas, Universidade 
Federal do Rio Grande do Sul (UFRGS) 
e Hospital de Clínicas de Porto Alegre 
(HCPA). Porto Alegre, RS, Brasil.

3	 Serviço de Neurologia, Hospital de 
Clínicas de Porto Alegre (HCPA). 
Porto Alegre, RS, Brasil.

4	 Departamento de Medicina Interna, 
Universidade Federal do Rio Grande do 
Sul (UFRGS). Porto Alegre, RS, Brasil.

Corresponding author:
Lillian Gonçalves Campos
cglillian@yahoo.com
Serviço de Radiologia, Hospital de 
Clínicas de Porto Alegre (HCPA)
Rua Ramiro Barcelos, 2350
90035-903, Porto Alegre, RS, Brasil.

https://doi.org/10.3109/14767058.2015.1076787


The central vein sign in multiple sclerosis

http://seer.ufrgs.br/hcpa 147Clin Biomed Res. 2020;40(2)

Figure 2 Figure 3

REFERENCES

1.	 Kau T, Taschwer M, Deutschmann H, 
Schonfelder M, Weber JR, 
Hausegger KA, et al. The “central vein 
sign”: is there a place for susceptibility 
weighted imaging in possible multiple 
sclerosis? Eur Radiol. 2013;23(7):1956-62.

2.	 Sati P, Oh J, Constable RT, 
Evangelou N, Guttmann CR, 
Henry RG, et al. The central vein 
sign and its clinical evaluation for 
the diagnosis of multiple sclerosis: 
a consensus statement from the 

North American Imaging in Multiple 
Sclerosis Cooperative. Nat Rev 
Neurol. 2016;12:714-22.

3.	 Filippi M, Rocca MA, Ciccarelli O, 
Stefano N, Evangelou N, Kappos L, 
et al. MRI criteria for the diagnosis 
of multiple sclerosis: MAGNIMS 
consensus guidelines. Lancet Neurol. 
2016;15(3):292-303.

4.	 Solomon AJ, Schindler KM, Howard DB, 
Watts R, Sati P, Nickerson JP, et al. 
“Central vessel sign” on 3T FLAIR* 
MRI for the differentiation of multiple 
sclerosis from migraine. Ann Clin 
Transl Neurol. 2016;3(2):82-7.

5.	 Sinnecker T, Clarke MA, 
Meier D, Enziger C, Calabrese M, 
De Stefano, et al. Evaluation of the 
central vein sign as a diagnostic 
imaging biomarker in multiple sclerosis. 
JAMA Neurol. 2019;76(12):1446-56.

Received: May 29, 2020
Accepted: Aug 6, 2020


