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Short segment myelitis as the initial
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immunoglobulin G-positive neuromyelitis
optica spectrum disorders
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Abstract

Background: Short segment myelitis (SSM, < 3 vertebral segments) is an under-recognized
initial manifestation of neuromyelitis optica spectrum disorders (NMOSD). Though infrequent,
failure to recognize SSM in patients with NMOSD would lead to incorrect diagnosis and
treatment. Therefore, delineation of features of NMOSD-associated SSM is of paramount
importance.

Objective: Our study aimed to determine the demographic, clinical and radiological features of
NMOSD-associated SSM, and compare those with NMOSD-associated longitudinally extensive
transverse myelitis (LETM] and multiple sclerosis (MS]-associated SSM, respectively.
Methods: Chinese patients presenting initially only with acute myelitis and diagnosed with
NMOSD (n=46) and MS (n=11) were included. Clinical, serological, imaging and disability data
were collected. Mann-Whitney U test or two-tailed Fisher’s exact tests were used to analyse
the data.

Results: Of the 46 enrolled NMOSD patients, 34 (74%) collectively had 38 LETM lesions, while
12 (26%]) had 14 SSM lesions. When compared with LETM, NMOSD presenting with SSM were
more likely to have a delayed diagnosis and a lower level of disability at nadir during the

first attack. T1-weighted imaging hypointensity was more prominent in NMOSD-associated
LETM lesions than NMOSD-associated SSM lesions. When compared with MS-associated
SSM, NMOSD-associated SSM lesions were more likely to be centrally located, grey matter
involving and transversally extensive on axial imaging and spanned no less than 2 vertebral
segments on sagittal imaging.

Conclusion: These findings suggest that SSM does not preclude the possibility of a NMOSD
diagnosis. Testing for serum aquaporin-4 immunoglobulin G (AQP4-IgG) and careful study of
lesions on spinal cord magnetic resonance imaging could aid in an earlier and correct diagnosis.

Keywords: aquaporin-4 immunoglobulin G, longitudinally extensive transverse myelitis,
multiple sclerosis, neuromyelitis optica spectrum disorders, short segment myelitis
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Introduction

Neuromyelitis optica spectrum disorder NMOSD)
is an inflammatory demyelinating disease affect-
ing the central nervous system and is associated
with aquaporin-4 immunoglobulin G (AQP4-
IgQG). Longitudinally extensive transverse myelitis

(LETM), defined as myelitis with a continuous
spinal cord lesion extending the length of 3 or
more vertebral segments by spinal cord magnetic
resonance imaging (MRI), is one of the most
characteristic manifestations,!* and an important
part of the latest diagnostic criteria for NMOSD.>

Ther Adv Neurol Disord
2020, Vol. 13: 1-10

DOI: 10.1177/
1756286419898594

© The Authorl(s), 2020.
Article reuse guidelines:
sagepub.com/journals-
permissions

Correspondence to:

Yin-Xi Zhang

Department of Neurology,
Second Affiliated Hospital,
School of Medicine,
Zhejiang University, 88
Jiefang Road, Hangzhou,
310009, China
zyx-neurologyfdzju.edu.cn

Mei-Ping Ding
Department of Neurology,
Second Affiliated Hospital,
School of Medicine,
Zhejiang University, 88
Jiefang Road, Hangzhou,
310009, China
dmp-neurology(@zju.
edu.cn

Wei Fang

Department of Neurology,
Fourth Affiliated Hospital,
School of Medicine,
Zhejiang University, Yiwu,
China

Yang Zheng

Fan Yang

Chun-Hong Shen
Zhi-Rong Liu

Department of Neurology,
Second Affiliated Hospital,
School of Medicine,
Zhejiang University,
Hangzhou, China
Meng-Ting Cai
Department of Neurology,
Hangzhou Hospital of
Traditional Chinese
Medicine, Hangzhou, China

journals.sagepub.com/home/tan

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License
(https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission
provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://journals.sagepub.com/home/tan
https://uk.sagepub.com/en-gb/journals-permissions
https://uk.sagepub.com/en-gb/journals-permissions

Therapeutic Advances in Neurological Disorders 13

Short segment myelitis (SSM), defined as spinal
cord lesions extending fewer than 3 vertebral seg-
ments, was considered non-characteristic of
NMOSD and more common in multiple sclero-
sis (MS).® However, though about 85%
NMOSD-associated myelitis patients present
with LETM,7° some did present with SSM.10-13
Controversy remains as to whether AQP4-IgG
should be tested when SSM is the only initial
presentation.

Features of NMOSD-associated SSM are less
well characterized, compared with what we
already know about MS-associated SSM and
NMOSD-associated LETM. The under-recogni-
tion and lack of knowledge, as a result, lead to
difficulty in diagnosis and delay in treatment for
NMOSD patients presenting with SSM. The
diagnostic process becomes more elusive when
SSM is only initial manifestation of NMOSD.

Herein, our study aimed to delineate the demo-
graphic, clinical and radiographic features of
SSM as the only presenting phenotype of
NMOSD. We also compared NMOSD-
associated SSM with NMOSD-associated LETM
and MS-associated SSM, respectively, hoping to
provide clues for further differential diagnosis.

Patients and methods

We retrospectively identified NMOSD and MS
patients presenting with acute myelitis as the ini-
tial manifestation between January 2013 and
December 2018 from the Second Affiliated
Hospital School of Medicine Zhejiang University.
Recruited NMOSD patients needed to meet the
following criteria: (a) final diagnosis NMOSD
based on the 2015 International Consensus
Diagnostic Criteria and exclusion of alternative
diagnoses,> (b) acute myelitis should be the only
core clinical characteristic of the first attack (with-
out definite optic neuritis, area postrema syn-
drome, acute brainstem syndrome, acute
diencephalic clinical syndrome or symptomatic
cerebral syndrome), without a prior history of
neurological symptoms or signs, (c) a spinal cord
MRI performed within 30 days of myelitis onset,
before high-dose steroids, (d) normal brain MRI
or nonspecific lesions in the subcortical or deep
white matter on the first attack, without corre-
sponding symptoms or signs. Recruited MS
patients needed to meet the following criteria: (a)
final diagnosis MS based on the 2017 revision of

McDonald criteria for MS,!* (b) acute myelitis
should be the only clinical syndrome of the first
attack, without a prior history of neurological
symptoms or signs, (c) a spinal cord MRI per-
formed within 30 days of myelitis onset, before
steroids, (d) normal brain MRI or nonspecific
lesions in the subcortical or deep white matter on
the first attack, without corresponding symptoms
or signs. This study was subject to approval by
the ethics committee of the Second Affiliated
Hospital School of Medicine Zhejiang University
(approval number: 2019-082).

The serostatus of AQP4-IgG and myelin oligo-
dendrocyte glycoprotein IgG (MOG-IgG) was
confirmed by cell-based assay. All spinal cord
MRI of the first attack was performed using a
1.5T scanner with or without contrast. Medical
records were used to collect demographic, clinical
(sex, age at onset and nadir disability) and labora-
tory parameters (white cell count, protein, and
oligoclonal bands (OCBs)of cerebrospinal fluid
(CSF) and autoantibodies for screening coexist-
ing autoimmunity) at the time of the first attack.
Nadir disability was measured with Expanded
Disability Status Scale (EDSS) at the time of the
initial myelitis episode. All the spinal cord MRIs
were independently rated by 2 neurologists
blinded to each other’s findings. When the nature
of the lesions could not be established, a third
experienced neurologist would re-evaluate and a
final consensus was reached. EDSS scores were
assessed independently by 2 neurologists.

Spinal cord MRI data were collected as follows:
the length of each spinal cord lesion (measured as
the number of vertebral segments over which
each lesion extended); axial T2-weighted imaging
(the axial plane with the largest lesion); gadolin-
ium-enhanced T1-weighted spinal cord scans, if
available. Lesions visually occupying half of the
spinal cord area on axial T2-weighted imaging
were defined as transversally extensive lesions.
NMOSD patients included were divided into 2
groups based on the length of spinal cord lesion.
Delay to diagnosis was defined as the NMOSD
diagnosis not being made during the hospitaliza-
tion for the first myelitis attack. We compared the
clinical features of patients from the 2 groups and
the imaging features of NMOSD-associated SSM
and NMOSD-associated LETM lesions. We also
compared the demographic, clinical and radio-
logical characteristics of patients of NMOSD
with SSM and MS with SSM.
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Figure 1. ANMOSD-associated SSM lesion extending the length of 2 segments. T2-weighted imaging showing
SSM lesion with swelling (a). Part of the SSM lesion showing enhancement on T1-weighted post-gadolinium

images (b-d).

NMOSD, neuromyelitis optica spectrum disorder; SSM, short segment myelitis.

Descriptive summary statistics were reported as
median (range, minimum-maximum) for contin-
uous variables and frequencies for categorical
variables. Comparisons were performed using
Mann-Whitney U test or two-tailed Fisher’s exact
tests as appropriate using SPSS v.22.0 IBM®).

Results

We reviewed 137 Chinese NMOSD patients with
a disease onset between 2013 and 2018 in our
centre. A total of 46 (33.6%) patients with acute
myelitis as the only presenting feature of NMOSD
met our inclusion criteria and were included in
this study. Of these, 34 patients had only LETM,
while 12 patients had only SSM (Figure 1). 41
patients were diagnosed as NMOSD during the
hospitalization for the first myelitis attack and 5
patients had a delayed diagnosis. Serum AQP4-
IgG was positive and MOG-IgG was negative for
all 46 patients. 22 patients were tested for OCBs
and all of them reported negative. A total of 6 out
of the 46 patients had an accompanying systemic
autoimmune disease, which was Sjogren’s
syndrome in all 6 cases.

A total of 12 patients were included in the SSM
group while 34 patients were included in the
LETM group. Table 1 shows the comparison of
demographic, clinical and laboratory features
between NMOSD patients of SSM group and
LETM group. The age of NMOSD onset, female-
to-male ratio, interval from symptom onset to spi-
nal cord MRI were similar for NMOSD patients
in both groups. When compared with NMOSD-
associated LETM patients (median EDSS: 3.75,
range: 1-8.5), patients presenting with NMOSD-
associated SSM had lower disability scores at
nadir of first attack (median EDSS: 2, range:
1-7.5, p=0.045). Furthermore, patients of SSM
group were more likely to be delayed in diagnosis
(4 of 12) than those in the LETM group (1 of 34)
(p=0.013). In addition, the CSF protein level in
the SSM group was lower than that of the LETM
group (p=0.006). Other laboratory results were
comparable between the 2 groups, including
CSF white cell count and serum autoimmune
antibodies.

A total of 38 LETM lesions (median length of 6
segments, range: 3-13) and 14 SSM lesions
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Table 1. Comparison of features between NMOSD patients of SSM group and LETM group.

SSM group (n=12) LETM group (n=34) p value

Age of onset, years, Median (range) 58 (43-79) 50.5(19-81) 0.271
Female-to-male ratio 2:1 7.5:1 0.178
Time to baseline MRI, days, Median (range) 15 (3-28) 8 (1-28) 0.249
EDSS score at nadir of first attack, Median 2(1-7.5) 3.75 (1-8.5) 0.045
(range)

Delayed in diagnosis,* no. (%) 4/12 (33%) 1/34 (3%) 0.013
CSF white cell count (/ul], Median (range) 5.5 (2-30) 7 (1-160) 0.566
CSF protein (mg/dl), Median (range) 34.8 (19.2-51.5) 48.65 (26.3-138.3) 0.006
CSF oligoclonal bands, no. (%) 0/7 (0%) 0/15 (0%) -
Positive serum autoimmune antibodies, no. (%) 9/12 (75%) 25/34 (74%) 1.000
Co-existing systemic autoimmune disease, no. (%)  1/12 (8%) 5/34 (15%) 1.000

CSF, cerebrospinal fluid; EDSS, Expanded Disability Status Scale; LETM, longitudinally extensive transverse myelitis;
MRI, magnetic resonance imaging; NMOSD, neuromyelitis optica spectrum disorder; SSM, short segment myelitis.
*Delayed in diagnosis was defined as failure in making the NMOSD diagnosis during the hospitalization for the first

myelitis attack.

(median length of 2 segments, range: 1-2.5) were
identified (shown in Table 2). In those with
LETM lesions, 30 patients had 1 LETM lesion
while 4 had 2 LETM lesions. In those with SSM
lesions, 10 patients had 1 SSM lesion while 2 had
2 SSM lesions. On T1-weighted imaging (T1WTI),
there were more lesions with T1WI hypointensity
in the LETM group than the SSM group. On sag-
ittal imaging, the spinal cord lesions were pre-
dominantly located in cervical and thoracic cord
in both groups. On axial imaging, both SSM and
LETM lesions were predominantly located in the
central cord area. In addition, both SSM and
LETM lesions involved the central grey matter,
even those not as centrally located.

Gadolinium-enhanced images were available in
33 LETM lesions, of which 23 (70%) showed
various degrees of enhancement (3 with ring
enhancement). All the 14 SSM lesions completed
gadolinium-enhanced spinal cord MRI and 7
(50%) presented as contrast-enhanced lesions
(1 with ring enhancement). No significant differ-
ences were found (23/33 wversus 7/14, p=0.320).

During follow-up, five (5/12) NMOSD patients
in the SSM group underwent relapses. One as
LETM (Figure 2, delayed in diagnosis), another

as LETM plus area postrema syndrome (delayed
in diagnosis) and the remaining 3 as SSM (2 of
them delayed in diagnosis).

In addition, among the 82 patients diagnosed with
MS according to the 2017 McDonald criteria, 11
(23%) presented with acute myelitis (all of them
had SSM) during the first attack (shown in
Table 3). Compared with MS patients, NMOSD-
associated SSM had an older age of onset, lower
incidence of positive CSF OCBs, a higher rate of
both AQP4-IgG positivity and systemic autoim-
mune antibody positivity. Radiographically,
NMOSD-associated SSM tended to have spinal
cord lesions spanning no less than 2 vertebral seg-
ments on sagittal imaging and more likely to be
centrally located, grey matter involving and trans-
versally extensive on axial imaging (Figure 3).

Discussion

Myelitis is a common initial presentation of both
NMOSD and MS. In clinical practice, neurolo-
gists tend to associate LETM with NMOSD and
SSM with MS.1-* However, SSM may also be the
presenting feature of NMOSD, and not so rare.10-12
In our study, among the 137 NMOSD patients,
46 presented with acute myelitis. Notably, 12 of
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Table 2. Comparison of features between NMOSD-associated SSM lesions and NMOSD-associated LETM

lesions.
SSM lesions (n=14) LETM lesions (n=38)  pvalue
Median length, Median (range) 2(1-2.5) 6 (3-13) <0.001
T1WI hypointensity, no. (%) 1/14 (7%) 18/38 (47%) 0.009
Sagittal imaging
cervical cord involved only, no. (%) 6/14 (43%) 11/38 (29%) 0.506
thoracic cord involved only, no. (%) 8/14 (57%) 16/38 (42%) 0.366
expanded over cervical and thoracic cord,  0/14 (0%) 11/38 (29%) 0.025
no. (%)
Axial imaging*
Centrally located, no. (%) 11/14 (79%) 33/38 (87%) 0.666
Transversally extensive lesions, no. (%) 12/14 (86%) 34/38 (89%) 0.655
Grey matter involved, no. (%) 14/14 (100%) 38/38 (100%) -
Grey matter, lateral columns and dorsal 12/14 (86%) 33/38 (87%) 1.000
columns involved simultaneously, no. (%)
Enhancement on T1WI post-gadolinium 7/14 (50%]) 23/33 (70%]) 0.320
images, no. (%)
Bright spotty lesions, no. (%) 4/14.(29%) 18/38 (47%) 0.344

LETM, longitudinally extensive transverse myelitis; NMOSD, neuromyelitis optica spectrum disorder; SSM, short segment

myelitis; TIWI, T1-weighted imaging.

*If more than 1 lesion of the same patient were available, we analysed the axial plane with the largest lesion.

them had SSM as the only presenting feature,
accounting for 8.8% among all NMOSD patients
and 26.0% among NMOSD presenting as myeli-
tis. Previous studies reported 7.3-19.8% of
NMOSD patients had SSM, either as one of the
presenting feature or a symptom developed later
in the disease course.!-13 When accompanied by
other manifestations, a correct diagnosis of
NMOSD can be facilitated by clues apart from
the myelitis. However, when presented as the first
and only symptom of NMOSD, SSM may very
likely lead to misdiagnosis and a delay in treat-
ment. For this reason, the present study high-
lights a population of NMOSD patients who
presented with SSM as the initial and only mani-
festation of NMOSD. To our knowledge, this is
the first study targeting on this population of
NMOSD patients. From a demographic, clinical
and radiological perspective, our study fully delin-
eated SSM as a possible but under-recognized
initial presentation of NMOSD, aiming to prompt

an early diagnosis and correct treatment for this
group of patients.

Acute myelitis is a frequent presentation in neu-
rology, though the search for the underlying diag-
nosis has never been straightforward. For patients
with LETM, it is not hard to think of NMOSD as
a potential diagnosis, thus prompting further
investigations of AQP4-IgG. SSM, on the other
hand, often obviates our diagnosis elsewhere,
most commonly MS. However, this is not always
the case. SSM could also be the first and only
symptom of NMOSD, posing a great diagnostic
challenge in the clinical practice. In our study, 4
out of 12 patients in the SSM group were not cor-
rectly diagnosed during the first admission, much
more than that in the LETM group (1/34,
p=0.013). Previous studies also found misdiagno-
sis and delayed treatment common in NMOSD
patients presenting with SSM. In our centre,
AQP4-IgG was not routinely performed in
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Figure 2. The spinal cord lesions of an AQP4-1gG positive NMOSD patient’s first attack (a), second attack a
year later (b) and third attack 22 months later (c) on T2-weighted imaging. The lesions of first and second
attack were SSM lesions when it converted to LETM lesion when the third attack.

AQP4-IgG, aquaporin-4 immunoglobulin G; LETM, longitudinally extensive transverse myelitis; NMOSD, neuromyelitis optica

spectrum disorder; SSM, short segment myelitis.

patients with SSM, and the decision was left to the
discretion of the treating physician. Specifically,
AQP4-IgG testing would be more likely ordered
in SSM patients with a high EDSS score (=6) or
an accompanying systemic autoimmune disease.
This is based on the rationale that myelitis in
NMOSD, compared with that in MS, generally
have a higher level of disability and tend to have
an accompanying systemic autoimmune disease.!>
Notably, of the 4 NMOSD patients in the SSM
group who were delayed in diagnosis, 3 of them
were not tested for AQP4-IgG initially. The
remaining 1 patient was AQP4-IgG-negative dur-
ing the first admission and turned AQP4-IgG-
positive in a relapse 3 years later. Accordingly,
investigation for serum AQP4-IgG is still impor-
tant for acute SSM patients even without optic
neuritis, area postrema syndrome or accompany-
ing systemic autoimmune disease.

Apart from AQP4-IgG, other clinical and para-
clinical investigations may aid in a correct diagno-
sis for SSM patients. Clinically, patients of the
SSM group had a lower degree of disability than

these of the LETM group, consistent with previ-
ous studies.!! In addition, the CSF protein level
was lower in the SSM group, when compared
with NMOSD patients presenting as LETM.
Radiologically, LETM lesions were more likely to
show T1WI hypointensity than SSM lesions, pos-
sibly associated with a more severe damage to the
spinal cord. The sagittal involvement, axial loca-
tion and enhancement mode showed no signifi-
cant difference between SSM lesions and LETM
lesions in our study. Inconsistent with our study,
Hu and colleagues!? found that LETM lesions
were more likely to be centrally located than SSM
lesions on axial image. However, their study
aimed at a broader group of patients, without
excluding those accompanied by other clinical
characteristics apart from muyelitis, which may
lead to the different conclusions. One more thing
to note is that SSM lesions may convert to LETM
as the disease progresses, either within the first
attack or in future relapses, as previous studies
have suggested.!%16:17 SSM can be a transient
stage in the development of LETM in NMOSD. 16
By contrast, spinal cord lesions will become
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Table 3. Comparison of features between patients of MS-associated SSM and NMOSD-associated SSM.

NMOSD-associated SSM MS-associated SSM p value
(n=12) (n=11)
Age of onset, years, Median (range) 58 (43-79) 30 (22-49) <0.001
Female-to-male ratio 2:1 5:6 0.414
Interval symptom onset to MRI, days, Median (range]) 15 (3-28) 18 (7-30) 0.211
EDSS score at nadir of first attack, Median (range) 2 (1-7.5) 2 (1-4) 0.928
Serum AQP4-1gG, no. (%) 12/12 (100%) 0/11 (0%) <0.001
CSF white cell count (/ul], Median (range) 5.5 (2-30) 4 (0-8) 0.203
CSF protein (mg/dl), Median (range) 34.8 (19.2-51.5) 28.7 (25.5-56.2) 0.180
CSF oligoclonal bands, no. (%) 0/7 (0%) 7/10 (70%) 0.010
Serological positive of autoimmune antibodies, no. (%) 9/12 (75%) 3/11 (27%) 0.039
Co-existing systemic autoimmune disease, no. (%) 1/12 (8%) 0/11 (0%) 1.000
Multifocal lesions, no. (%) 2/12 (17%]) 5/11 (45%)]) 0.193
Lesions spanned =2 vertebral segments,* no. (%) 10/12 (83%) 3/11 (27%) 0.012
T1WI hypointensity, no. (%) 1/12 (8%) 1711 (9%) 1.000
Axial imaging®
Centrally located, no. (%) 10/12 (83%) 3/11 (27%) 0.012
Transversally extensive lesions, no. (%] 10/12 (83%) 4/11 (36%) 0.036
Grey matter involved, no. (%) 12/12 (100%) 6/11 (55%)] 0.014
Grey matter, lateral columns and dorsal columns 10/12 (83%) 5/11 (45%) 0.089
involved simultaneously, no. (%)
Enhancement on T1WI post-gadolinium images, no. (%) 7/12 (58%] 5/11 (45%)]) 0.684
Bright spotty lesions, no. (%) 4/12 (33%) 0/11 (0%) 0.093

AQP4-1gG, aquaporin-4 immunoglobulin G; CSF, cerebrospinal fluid; EDSS, Expanded Disability Status Scale; MS, multiple sclerosis;
NMOSD, neuromyelitis optica spectrum disorder; SSM, short segment myelitis; TTWI, T1-weighted imaging

*If the patient had more than 1 lesion, we only analysed the image of the longest one.

$If more than one axial image of the same patient was available, we analysed the axial plane with the largest lesion.

shorter during remission or after treatment with
high-dose steroids, or in patients having an attack
while receiving immunosuppressant therapy.10:18
For this reason, spinal cord MRI after high-dose
steroids or other immunosuppressant therapy was
excluded in our study.

Though difficult, it is important to differentiate
between NMOSD from MS for patients with a
demyelinating attack, given the distinct treat-
ment for the two diseases.!2! When SSM is the

only presentation, the differentiation can be
much more challenging. Our study proposed
several clinical clues to distinguish NMOSD-
associated SSM from MS-associated SSM. First,
NMOSD-associated SSM lesions were predomi-
nantly localized to the central grey matter on
cross-sectional views, which is rarely seen in MS.
Second, the overall length of NMOSD-
associated SSM lesions is longer than that of
majority of MS-associated SSM lesions. Our
study focused on the longest lesion of each
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Figure 3. The spinal cord lesions of NMOSD-associated SSM lesion (a) and MS-associated SSM lesion (b) on
T2-weighted imaging. NMOSD-associated SSM lesion was more likely to be centrally located, grey matter

involving and transversally extensive on axial imaging.

MS, multiple sclerosis; NMOSD, neuromyelitis optica spectrum disorder; SSM, short segment myelitis.

patient and found whether the longest lesion
spanned less than 2 segments may provide some
evidence for differential diagnosis. Though both
manifested as SSM, NMOSD-associated SSM
lesions extended no less than 2 vertebral seg-
ments on sagittal images, while about 90% of
MS spinal cord lesions spanned fewer than 2
vertebral segments.?%23 Third, CSF-specific
OCBs, serum AQP4-IgG and systemic autoim-
mune antibodies may also help in differential
diagnosis. Yonezu and colleagues?* found that
bright spotty lesions can help differentiate
patients with NMOSD from those with MS. In
our study, bright spotty lesions seemed numeri-
cally more common in NMOSD-associated
SSM than MS- associated SSM, though with no
significant difference (p=0.093). Besides MS,
neurologists need to bear in mind that SSM can
also occur in other conditions including vascular
myelopathy, neurosarcoidosis, neoplastic or
compressive etiologies.?5-26 In addition, testing
for MOG-IgG in SSM patients is also recom-
mended, since previous studies have found
38.4% of SSM to be the initial presentation in
MOG-IgG-associated diseases.??

Interestingly, our NMOSD cohort is a little dif-
ferent from the typical cohorts of former studies.
The median onset age of NMOSD in our study is
51.5 (range: 19-81), which seems to be older
than the usual onset age of about 40 years.28

However, a study based on Asian NMOSD
patients have shown that patients with late-onset
NMOSD (>50 years) had more frequent isolated
spinal cord involvement at onset.?° We think our
cohort, targeting patients who presented with
myelitis as the initial and only manifestation of
NMOSD, is prone to having an older onset age.

This study is mainly limited by its retrospective
design, relatively small sample size and timing of
MRI acquisition. However, the sample size is
still acceptable considering the strict inclusion
criteria and the low incidence of SSM in patients
of NMOSD. In addition, due to the small sam-
ple size, we failed to identify SSM patients diag-
nosed with seronegative NMOSD or NMOSD
with an unknown AQP4-IgG antibody status. In
addition, MRI readers of our study were not
blinded to diagnosis, which may lead to bias.
Furthermore, the interval between symptom
onset and the spinal cord MRI of each patient
was different. We restricted the interval to
1 month to minimize this limitation and make
sure there was no significant difference between
the groups. What’s more, our study included
only patients with NMOSD or MS, rather than
all patients presenting with myelitis as the initial
and only manifestation. For these limitations,
further studies with a larger sample size and
wider disease spectrum were needed to confirm
our findings.
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Conclusion

In summary, in a group of Chinese patients, our
study focused on the under-recognized scenario
when SSM is the only initial presentation of
NMOSD. We delineated features in this group of
patients and compared them with NMOSD-
associated LETM and MS-associated SSM. For
an early and correct diagnosis of NMOSD, we
suggest SSM patients undergo spinal cord MRI
and serum AQP4-IgG. Specifically, AQP4-IgG
may have the highest diagnostic yield for centrally
located, grey matter involving and transversally
extensive lesions on axial imaging and for SSM
lesions spanning no less than 2 vertebral segments
on sagittal imaging.
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