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Introduction:
The diagnosis of multiple sclerosis (MS) relies on establishing dissemination in time (DIT) and 
dissemination in space (DIS) as codified in the 2017 International Panel criteria (IP2017). Although 
sensitive, the IP2017 has a misdiagnosis rate of 20%, primarily attributed to incorrect application of 
MRI criteria. The central vein sign (CVS) is a putative diagnostic biomarker for MS that may increase 
specificity and diagnostic accuracy, but how to optimally incorporate CVS with the IP2017 criteria is not 
established.
Objectives/Aims:
To evaluate the diagnostic performance of different CVS criteria incorporated into IP2017.
Methods:
This analysis used data from the Central Vein in Multiple Sclerosis Pilot, a cross-sectional, international 
multi-center study conducted by North American Imaging in MS Cooperative at 10 sites from April 2018 
- February 2020. The study collected data on 97 adults referred to an academic MS center for a clinical 
or radiological suspicion of MS. Participants with unclear final diagnosis and incomplete MRI were 
excluded. IP2017 was based on clinical documentation and adjudicated by 3 experts. Independent 



blinded MRI assessments for IP2017 DIS and DIT were evaluated using T2-weighted, FLAIR, pre and 
post contrast T1-weighted MPRAGE sequences on the QMENTA platform. CVS was assessed on 
post-contrast T2*-weighted segmented echoplanar imaging, merged with FLAIR images (FLAIR*). DIS 
was defined per IP2017 on the study MRI, and DIT was defined as presence of enhancing and non-
enhancing lesions. Incorporation of CVS into IP2017 was examined by requiring one of the following 
criteria in addition to DIS: (a) only CVS+ lesions can be used to meet DIS CVS; (b) ≥1 of the lesions 
used to meet DIS is CVS+; (c) ≥1 brain lesion with CVS irrespective of location.
Results:
89 participants were included in the analysis, 36 with MS and 53 with other diagnoses. Sensitivity, 
specificity, and accuracy were, respectively: 92%, 70%, and 79% for DIS alone; 25%, 100%, and 70% 
for DIT alone; and 25%, 100%, and 70% for DIS plus DIT. Optimal diagnostic performance was seen 
with requirement of at least one lesion with CVS in any location in addition to DIS with sensitivity, 
specificity, and accuracy of 92%, 79%, and 84%, respectively. All other combinations of DIS, DIT, and 
CVS had worse diagnostic performance.
Conclusion:
Addition of CVS to IP2017 increases the specificity for DIS without an impact on sensitivity. Requiring 
one CVS in addition to DIS could be easily implemented in clinical practice and can be evaluated in 
future prospective studies.
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