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The combination of central vein sign, cortical lesions, and
paramagnetic rim lesions for differentiating MOGAD from MS: a case

report
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A 45-year-old male was admitted to the neurology depart-
ment due to photophobia, blurred vision, and painful ocular
movements. Two months prior to hospital admission, the
patient experienced hypoesthesia in his right leg, but did
not seek medical attention at that time. On current examina-
tion, visual acuity (VA) was notably reduced in the left eye
(7/10 left eye, 10/10 right eye), with altered color vision
and visual field defects in both eyes. Fundoscopy revealed
bilateral optic disc swelling. Visual evoked potentials dem-
onstrated delays in both eyes, leading to an initial diagnosis
of bilateral optic neuritis (ON).

Brain-MRI revealed multiple nodular hyperintense
lesions on T2-weighted(w) and fluid attenuated inversion
recovery (FLAIR) images, located in the periventricular,
subcortical, cerebellum, and brainstem regions. The major-
ity of these lesions showed enhancement on T1-w imaging
following gadolinium injection. Spinal cord MRI similarly
demonstrated multiple T2 hyperintense lesions, all measur-
ing less than three vertebral segments in length, with most
lesions also enhancing on post-gadolinium T1-w images.
The dissemination in space and time MRI criteria for mul-
tiple sclerosis (MS) were fulfilled (Figure, panel A) [1],

D4 Serena Borrelli
serena.borrelli@uclouvain.be

Neuroinflammation Imaging Lab (NIL), Institute of
NeuroScience, Université catholique de Louvain, Brussels,
Belgium

Department of Neurology, Hopital Erasme, Hopital
Universitaire de Bruxelles, Université libre de Bruxelles,
Brussels, Belgium

Department of Neurology, Cliniques Universitaires Saint-
Luc, Université catholique de Louvain, Brussels, Belgium

Published online: 18 January 2025

Cortical lesions - MOGAD - MS - Differential diagnosis

suggesting an initial diagnosis of MS. However, given the
clinical presentation atypical for MS (bilateral ON with disc
swelling), additional testing was needed.

Cerebrospinal fluid (CSF) analysis showed mild pleocy-
tosis (2 cells/uL), a slightly elevated protein level (0.78 g/L;
0.15-0.45), and an increased albumin CSF/serum ratio
(1.11; <0.8). CSF glucose, lactate, and IgG index were
within normal limits. Isoelectric focusing identified two
CSF-restricted oligoclonal bands. Subsequent serum fixed
cell-based assay revealed the presence of myelin oligoden-
drocyte glycoprotein (MOG)-IgG in two separate samples
(titer not available).

The patient received high-dose intravenous corticoste-
roid treatment for 5 days, which led to significant recovery
of VA.

Given the atypical presentation for MS and the positive
MOG-IgG test, a follow-up brain-MRI was performed,
incorporating the assessment of 3 advanced imaging bio-
markers which have been recently shown to improve the
accuracy of MS diagnosis: central vein sign (CVS), para-
magnetic rim lesions (PRL), and cortical lesions (CL) [2].
Only two brain lesions met the North American Imaging
in MS Cooperative (NAIMS) eligibility criteria for CVS
assessment [3], one of these two lesions being clearly
perivenular on 3T 3D-high-resolution susceptibility based
images (FLAIR* contrast generated by coregistration of
T2*-w echo-planar imaging (EPI) magnitude and FLAIR;
Figure, panel B) [4]. Among the 8 lesions not fulfilling the
NAIMS criteria for CVS assessment, 4 exhibited multiple
venous structures and 4 others were less than 3 mm in diam-
eter and without a clearly visible vein. Notably, the PRL and
CL assessments did not reveal any hypointense rim lesions
on T2*-EPI phase nor focal hypointensities relative to the
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3D-FLAIR* 3D-EPl-phase

3D-MPRAGE

Brain-MRI incorporating advanced sequences to assess central vein sign (CVS), paramagnetic rim lesions (PRL), and cortical lesions (CL)

surrounding normal cortex on magnetization prepared rapid
gradient echo (MPRAGE) images (Figure, panel B).

This case underscores the diagnostic challenge of dif-
ferentiating MOG antibody-associated disease (MOGAD)
from MS. The patient’s clinical presentation with bilateral
ON and the presence of MOG-IgG strongly supported a
diagnosis of MOGAD [5], despite initial MRI findings com-
patible with an MS diagnosis. In this context, the advanced
imaging biomarker assessment combining CVS, PRL, and
CL provided additional insights. Indeed, while the presence
of perivenular pathology generally suggests an MS diag-
nosis — one out of the two lesions eligible for CVS rating
in this case was perivenular — [3] the absence of any PRL
and/or CL argued against MS and further corroborated the
MOGAD diagnosis, in line with the clinical and laboratory
work-up. Even tough CL sensitivity detection remains low
even at ultra-high field strength [6], this case is in line with
recent evidences from the literature [2, 7] and suggests that
the combination of these biomarkers clearly improves MS
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differential diagnosis, offering greater diagnostic accuracy
than using a single biomarker alone.

This report underscores the importance of incorporating
advanced MRI biomarkers into the diagnostic workup of
MS. The absence of PRL and CL, despite CVS positivity,
should prompt consideration of alternative diagnoses such
as MOGAD, especially when supported by other clinical
and paraclinical findings. Further research and larger studies
are warranted to validate the diagnostic value of these MRI
biomarkers in distinguishing MOGAD from MS.

(A) On the left, axial 3D-FLAIR image showing a periven-
tricular lesion with ill-defined borders. In the middle
and on the right, post-gadolinium T1-weighted images
revealing multiple enhancing lesions.

(B) On the left, axial 3D-FLAIR image showing, in the
magnified box, one of the two eligible lesions for the
CVS assessment. The FLAIR* sequence reveals the
CVS (indicated by the red arrow), while unwrapped



Acta Neurologica Belgica

EPI-phase images do not display a typical perilesional
hypointense rim, consistent with the absence of PRL.
On the right, axial 3D-MPRAGE sequence demon-
strating a subcortical lesion that does not extend to the
cortex (magnified box), consistent with the absence of
visible CL in this patient’s scan.
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