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Zeydan et al underline the contribution of their work to the cur-
rent knowledge of spinal cord atrophy and its usefulness as a bio-
marker of progressive multiple sclerosis (MS). After the early
publications by Kidd and colleagues1,2 suggesting a strong corre-
lation between disability and spinal cord atrophy at various cord
levels in progressive MS, Filippi et al reported that cervical cord
atrophy appears to be absent in benign MS but severe in second-
ary progressive MS (SPMS).3 Many subsequent studies con-
firmed and extended these findings, corroborating the role of
spinal cord atrophy as a promising magnetic resonance imaging
biomarker of disability and progressive disease in MS.4–10 Associ-
ations of cord atrophy with long-term disability pointed to its
potential as an outcome measure in MS.11 Later, evidence from
longitudinally designed studies indicated that spinal cord atrophy
rates were linked to disability worsening whereas baseline total
cord area was not.12 Eventually, a strong predictive value of spi-
nal cord atrophy rates for disability worsening was shown in a
mixed relapsing–remitting MS (RRMS)/SPMS cohort over
6 years by introduction of a more sophisticated statistical
approach using survival analyses.13

In their cross-sectional study, Zeydan et al assessed total
cord area shortly after SPMS conversion at the C2, C7, and C2–
C7 levels from T2-weighted clinical protocols. In contrast to our
study,14 they did not find differences between RRMS and SPMS
patients at the high cervical cord level.15 However, cord area at
the C7 level discriminated between the two groups, suggesting
that caudal levels were more sensitive to disability than those in
the high cervical cord, an analysis not undertaken in our study.
As mentioned by the authors, this finding was confirmed and
extended by Rocca et al,16 who more comprehensively assessed
the entire cervical cord at each vertebral level.

However, as the authors state in their letter, they could only
hypothesize on the occurrence of spinal cord atrophy during the
preceding relapsing phase due to the cross-sectional nature of their
study. By contrast, our study is the first to longitudinally assess
patients during the preceding relapsing phase before they converted
to SPMS, some as early as 12 years before conversion. This allowed
us to evaluate the predictive value of brain and C1A (cervical cord
area at the C1 vertebral level) measures for silent progression and
SPMS conversion. Of note, this long observational period exceeds
that of diagnostic uncertainty due to an insidious clinical worsen-
ing, which could have confounded the results by Zeydan et al.17

Our finding that C1A rates are predictive of SPMS is clearly novel.
The result also calls into question the concept of a dichotomy
between RRMS and SPMS, and suggests that a redefinition of

© 2022 The Authors. Annals of Neurology published by Wiley Periodicals LLC on behalf of American Neurological Association. 735
This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction
in any medium, provided the original work is properly cited.

mailto:zeydan.burcu@mayo.edu
https://orcid.org/0000-0003-3862-5738
https://orcid.org/0000-0001-7309-3605
https://orcid.org/0000-0001-8789-3099
https://orcid.org/0000-0002-0350-0460
https://orcid.org/0000-0003-1539-1940
https://orcid.org/0000-0001-5188-0157
https://orcid.org/0000-0003-2720-9915
https://orcid.org/0000-0001-7689-2533
https://orcid.org/0000-0002-4932-4001
http://creativecommons.org/licenses/by/4.0/


SPMS based on more sensitive measures including cord atrophy
rates might be considered. Finally, we recently reported that spinal
cord gray matter area might be an even more sensitive indicator of
future outcome in MS as the total cord area can be larger in
patients than controls during early disease and in those patients
who do not progress clinically.18,19
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