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A B S T R A C T   

Background and purpose: Around 5% of all Neuromyelitis Optica Spectrum Disorders (NMOSD) cases start before 
18 years of age. Clinical and radiological manifestations of AQP4-IgG positive NMOSD were revised in 2015, and 
the importance of neuroimaging in the diagnosis is well recognized. Neuroimaging findings in pediatric-onset 
NMOSD were scarcely described, and longitudinal evaluation of NMOSD lesions was only accessed in a few 
adult-onset cohorts. 
Methods: This study evaluated brain, spinal cord, and optic nerve MRI of sixteen pediatric-onset AQP4-IgG 
positive NMOSD through a qualitative evaluation of lesion evolution. Lesions were classified as symptomatic or 
asymptomatic in acute or chronic phase (> 30 days from last attack) MRI. 
Results: Seventy MRI scans and 54 subsequent exams were evaluated. Most NMOSD lesions (74.5%) reduced, 
remained stable, or developed atrophy/cavitation. New brain lesions or enlargement of existing brain lesions 
were found in two patients (12.5%) without any clinical symptom and in five patients (31.2%) in the course of an 
attack from other topography (optic neuritis or acute myelitis). One patient (6.3%) presented an asymptomatic 
spinal cord lesion irrespective of clinical manifestation. No asymptomatic lesion was described in optic nerve 
MRI. In acute phase exams, longitudinally extensive transverse myelitis (13/19 vs 8/24; p = 0.033), cervical 
myelitis (15/19 vs 10/24, p = 0.028), lumbar myelitis (5/19 vs 0/24; p = 0.012), and a higher number of 
segments [median 8 (range 4–17) vs 3.5 (range 1–14); p = 0.003] were affected. 
Conclusions: Asymptomatic brain and spinal cord lesions can occur in pediatric-onset NMOSD, especially in the 
course of acute optic neuritis or myelitis. More longitudinal studies are necessary to guide recommendations on 
neuroimaging frequency in pediatric patients with AQP4-IgG NMOSD.   

1. Introduction 

Pediatric-onset Neuromyelitis Optica spectrum disorders (NMOSD) 
account for about 5% of all NMOSD cases (Tenembaum et al., 2020). The 
frequency of antibodies against aquaporin4 (AQP4-IgG) varies in the 
studied populations according to ethnic background and age at onset 
(Jarius et al., 2020; Wingerchuk et al., 2015). In children, its frequency 
varies from 17 to 80% of all pediatric-onset NMOSD(Gombolay and 
Chitnis, 2018). A higher frequency of myelin oligodendrocyte glyco-
protein antibody (MOG-IgG) associated with NMOSD has been reported 
in this population (Fadda et al., 2021). Aside from this, pediatric-onset 
AQP4-IgG positive NMOSD has a well-defined disease manifestation, 
sharing similar clinical and magnetic resonance imaging (MRI) 

presentation with adult patients (Tenembaum et al., 2020), and is 
associated with high disability (Paolilo et al., 2020). 

Neuroimaging is crucial in NMOSD diagnosis (Kim et al., 2015a). The 
International Panel for NMO diagnosis (IPND-2015) included additional 
MRI findings in the revised diagnostic criteria (Wingerchuk et al., 2015). 
Typical MRI findings support the diagnosis of patients with negative or 
unknown AQP4-IgG results. Moreover, it is an essential tool for differ-
ential diagnosis, identifying red flag signs, and further investigating and 
differentiating between other demyelinating and central nervous system 
inflammatory disorders. 

Different from multiple sclerosis (MS), disability in NMOSD is 
considered attack-dependent, and asymptomatic lesions indicating dis-
ease activity are considered rare. Thus, no official recommendation on 
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neuroimaging assessment in chronic patients is available to date. Lon-
gitudinal evaluation of MRI abnormalities was accessed in a few studies 
in adult-onset NMOSD cohorts (Chawla et al., 2020; Kim et al., 2014). 
Brain lesions tend to disappear or reduce at the follow-up, and asymp-
tomatic lesions are rarely described (Kim et al., 2016; Lee et al., 2020). 
Brain and spinal cord atrophy have been recently described in AQP4-IgG 
positive NMOSD (Masuda et al., 2022; Wang et al., 2016). No study has 
focused on describing lesion evolution in a specific pediatric-onset 
population. 

Wherein we described the brain, spinal cord, and optic nerve MRI 
findings of a pediatric-onset AQP4-IgG positive NMOSD cohort, and 
performed a longitudinal evaluation of lesions evolution through disease 
follow-up (FU). 

2. Materials and methods 

2.1. Ethics 

The study was approved by the local Ethical Committee of Hospital 
das Clinicas da Universidade de Sao Paulo and the National Ethical 
Committee (approval number: 64,539,717.5.0000.0068). All patients 
and/or parents provided a written informed consent. 

2.2. Participants and procedures 

Patients followed in the neuroimmunology clinic of Hospital das 
Clinicas da Universidade de Sao Paulo were retrospectively identified 
for the inclusion criteria: 1) diagnosis of NMOSD according to the IPND- 
2015 (Wingerchuk et al., 2015); 2) AQP4-IgG positive through 
cell-based assays (CBA); 3) age ≤ 18 years at first disease manifestation; 
4) actively attending the neuroimmunology clinic (at least two evalua-
tions in the last follow-up year). Patients were excluded if only one MRI 
scan was available for analysis. 

Most of the patients enrolled in this study were included in other 
cohorts (Paolilo et al., 2021, 2020) and in a prospective observational 
study from July 2017 to July 2020 (Paolilo et al., 2021). All patients 
performed at least one complete MRI (brain, spinal cord, and optic 
nerve). Subsequent exams were analyzed when more than one exam 
from the same topography was available. 

The relevant demographic and clinical characteristics were 
analyzed. The outcome was measured through the Expanded Disability 
Status Scale (EDSS) at the last visit. In this study, brain attack was 
considered either area postrema syndrome, brainstem syndrome, dien-
cephalic syndrome, cerebral syndrome, or acute disseminated enceph-
alomyelitis (ADEM) according to the IPND classification. 

All participants were tested for AQP4-IgG and MOG-IgG by in-house 
cell-based assay (CBA) described elsewhere (Sato et al., 2014). No pa-
tient tested positive for MOG-IgG. 

2.3. Image acquisition 

Brain, spinal cord, and optic nerve MRI were requested according to 
clinical indication by the assistant during the patient’s visits to the 
clinic. Exams were performed at the Hospital das Clinicas da Uni-
versidade de São Paulo (Instituto da Criança and Instituto de Radiologia) 
in 1.5T or 3T scanners. Two scans from one patient were performed in 
another institution. 

Brain MRI sequences included: T1-weighted imaging (T1WI), T2- 
weighted imaging (T2WI), fluid-attenuated inversion recovery 
(FLAIR), postgadolinium T1-weighted imaging (T1GD) and diffusion 
weighted images (DWI). FLAIR sequences were either 3 mm thickness 
without gap in the axial plane or sagittal 3D-FLAIR with 1 × 1 × 1 mm 
voxel. 

Spinal cord MRI included: Sagittal T1, T2 and T2-short tau inversion 
recovery (STIR) or T2 Fat Saturated Fast Spin Echo (T2 FS-FSE) se-
quences (3 mm thickness) and axial Fat-saturated T2 < 5 mm thickness. 

Optic nerve MRI included 3 mm thick or T2FS-FSE or STIR sequences 
and T1GD in both axial and coronal planes. Some optic nerve images 
also included Fast Imaging Employing Steady-state acquisition (FIESTA) 
to access optic nerve thickness. 

2.4. Image analysis 

All exams were analyzed by a neuroradiologist with expertise in 
neuroimmunology disorders (CMR), blinded to the clinical status of the 
patients. A qualitative evaluation of lesion evolution in T2WD/FLAIR 
and T1GD sequences in follow-up exams (performed > 30 days apart) 
allowed classification in four categories: lesion growth, lesion reduction, 
the emergence of new lesions in T2WD/FLAIR, or new enhancing lesions 
in T1GD. Exams were retrospectively classified, by a neuropediatrician 
(RBP), in acute phase MRI if performed within 30 days from an acute 
clinical attack or chronic phase MRI if performed more than 30 days 
from the last attack. New lesions were classified as symptomatic if 
topographically consistent with an acute attack. Asymptomatic lesions 
were either lesions that emerged in a chronic phase MRI or at acute 
phase MRI without topographic relation to last attack clinical symptoms. 

Lesions were classified according to its characteristics as: cavitated if 
had the same intensity as the cerebrospinal fluid in all sequences 
including FLAIR; hypointensity if had a lower intensity compared to 
cortical signal in T1WD; infiltrative if borders were imprecise and 
measured > 2 cm at larger diameter in T2WD/FLAIR; unspecific if 
located in the deep white matter and were smaller than 3 mm in FLAIR; 
focal subependymal if < 2 cm or extensive if ≥ 2 cm in FLAIR; longi-
tudinally extensive transverse myelitis (LETM) if spinal cord lesion 
involved > 3 contiguous vertebral segments in T2WI/FLAIR. Brain le-
sions were considered characteristic of NMOSD as they presented ill- 
defined or partially defined margins; extensive periependymal areas of 
T2-FLAIR hypersignal; large or extensive corpus callosum or longitudi-
nal extensive corticospinal tract lesions (contiguous involvement of in-
ternal capsule, cerebral peduncle or inferior segments of the 
corticospinal tract); lesions located in regions suggestive of NMOSD: 
dorsal medulla, area postrema, periependymal surface of the forth or 
third ventricles (affecting the hytothalamus or thalamus); or large, 
confluent subcortical or deep white matter; long, diffuse, heterogeneous, 
or edematous) (Kim et al., 2015b; Wingerchuk et al., 2015). Lesions 
were considered suggestive of MS if they had well defined margins, oval 
shape or the shape of a perivenular space of the affected compartiment, 
were perpendicular with an orientation perpendicular to a lateral ven-
tricular surface; adjacent to lateral ventricle in the inferior temporal 
lobe; juxtacortical involving subcortical U-fibers, or cortical (Absinta 
et al., 2016; Thompson et al., 2018; Wingerchuk et al., 2015). 

2.5. Statistical analysis 

Statistical analysis was performed using IBM-SPSS (version 22). 
Descriptive data of demographic and clinical characteristics, outcome 
and MRI evaluation analysis were reported. Comparison from acute and 
chronic image results were performed with Fisher exact tests. Statistical 
significance was defined as a two-sided p value of <0.05. 

3. Results 

Twenty individuals were identified and enrolled after providing a 
written informed consent. Two patients were unable to complete clinical 
follow-up. Two patients did not perform subsequent MRI due to un-
derlying disorder (one patient diagnosed with Noonan Syndrome asso-
ciated with Arnold-Chiari I malformation) or patient desire (one 
patient). 

Demographic and clinical data from the sixteen included patients are 
disclosed in Table 1. Most patients were girls (93.5%) and from non- 
white ethnicity (14 Brazilian-mixed background, 2 caucasians). Me-
dian age at disease onset was 9 years. A total of 87 attacks were 
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analyzed, including the inaugural symptom. Twenty-eight attacks 
combined different clinical syndromes. Optic neuritis was the most 
common syndrome in the onset and follow-up. All patients were under 
chronic immunosuppression since the NMOSD diagnosis. At last visit, 
half of the patients were using anti-CD20 therapy (rituximab), four pa-
tients were using azathioprine, and four patients were using mycophe-
nolate mofetil. 

A total of 70 MRI scans were analyzed, five from the inaugural attack 
(performed within 30 days from the first clinical manifestation). Sup-
plementary Table 1 summarizes the dates of clinical attacks and per-
formed exams and Supplementary Table 2 summarizes all analyzed MRI 
findings. 

Fifty-four subsequent exams were evaluated: 47 brain MRI, 36 spinal 
cord MRI, and 31 optic nerve MRI. Excluding the first attack, most exams 
were performed in chronic phase (58.1%). Median interval from disease 
onset and first available MRI scan was 18.5 (IQR 2.5–66; range 0–222) 
months. Median interval from the last clinical event and follow-up scan 
was 4 (IQR 0–23, range 0–168) months. Median interval from one scan 
to its follow-up scan was 12 (IQR 4.2–28.5, range 2–92) months. The 
comparison of qualitative lesion evolution according to acute or chronic 
phases is shown in Table 2. 

All brain lesions were considered characteristic of NMOSD or 

unspecific, and no patient had lesions suggestive of MS. Comparison of 
acute and chronic phase exams did not reveal statistical differences in 
brain lesions’ localization or characteristics. Brain cavitated lesions just 
appeared in follow-up exams in three patients (18.7%). Two patients 
(12.5%) showed new lesions or enlargement of old lesions without any 
clinical symptom. Five patients (31.2%) had new lesions or enlargement 
of old lesions in the course of an attack from other topography (optic 
neuritis or acute myelitis). Fig. 1 exemplifies these findings. 

Asymptomatic growth of a left lateral periventricular lesion (A). 
Enlargement of a cerebellar peduncle lesion during an acute myelitis 
attack (B). Enlargement of a pons lesion during an acute myelitis attack 
(C). New right insular lesion during an optic neuritis attack (D). 

Comparison of acute and chronic phase spinal cord exams reveled 
LETM was more common in acute phase exams (acute 13/19 vs chronic 
8/24; p = 0.033). Cervical myelitis was more commonly seen in acute 
phase exams (acute 15/19 vs chronic 10/24, p = 0.028). Lumbar 
myelitis was just seen in acute phase exams (acute 5/19 vs chronic 0/24; 
p = 0.012). A higher number of segments were affected in acute phase 
exams compared to chronic phase [acute median 8 (range 4–17) vs 
chronic 3.5 (range 1–14); p = 0.003]. Overall, new lesions or enlarge-
ment of lesions were symptomatic and compatible with patient’s clinical 
symptoms in acute phase MRI. New enhancing lesion in T1GD was more 
common in acute phase exams. Two patients presented with persistent 
enhancement after up to 90 days from the attack. 

Three patients disclosed asymptomatic lesions in chronic phase 
exams. The first patient had a new lesion after a recent optic nerve attack 
(> 30 days) without myelitis symptoms. The second patient presented 
with a new lesion after a motor attack not seen or treated in our service. 
The third patient disclosed a new asymptomatic lesion with gadolinium 
enhancement without correlation with an attack from other topography 
or change in EDSS. The enhancement persisted for years without new 
clinical manifestations. Fig. 2 illustrates the spinal cord evolution of a 
patient. 

Longitudinally extensive transverse myelitis in acute phase (A). 
Reduction of the lesion after three months (B). New lesion after six years 
(C) with bright spotty sign in axial evaluation (D). Reduction of the 
lesion and spinal cord atrophy after two years (E). 

No difference was found in acute and chronic optic nerve MRI. Fig. 3 
illustrates the optic nerve lesion’s evolution of a patient. 

The left top T1-Gd enhanced image (A) shows an acute episode of 
optic neuritis with optic chiasm enhancement (A) and T2 hypersignal 
(B), greater in the right side. Five months later, the optic chiasm is 
atrophied (F ang G) and without Gd-enhancement (F). The Fast Imaging 
Employing Steady-state acquisition (FIESTA) in the axial plane(A) 
shows a slight atrophy of the right optic nerve already during the acute 
attack of optic neuritis showed in A and B, characterized by an 
enlargement of the optic nerve sheath. The patient has had a previous 
right optic neuritis episode, three years earlier. Five months later (H), it 
is possible to observe a greater atrophy from the right optic nerve and 
also a slight atrophy in the left optic nerve. In the axial plane at the level 
of the optic chiasm, it is also evident the reduced thickness of the 
cisternal segment of the right optic nerve and the optic chiasm in I, 
compared to D. The proximal post chiasm segment of the optic nerves 
also shows a reduced thickness and a greater signal in T2 (J), five 
months after the acute attack, with an almost cystic appearance, 
compared to the more solid and mild T2 hypersignal showed during the 
acute attack (E). 

Table 3 outlines the details of demographic and clinical character-
istics of patients with asymptomatic lesions in brain and spinal cord 
MRI. 

4. Discussion 

In this pediatric-onset AQP4-IgG positive NMOSD cohort, we 
described asymptomatic new brain lesions related to attack from other 
topography (either optic neuritis or acute myelitis) in five patients and 

Table 1 
Demographic and clinical characteristics of the study cohort.   

N = 16 
Age at onset, years, median (IQR) 9.0 (7.2–11) 

Female sex, n (%) 15 (93.5) 
Non-white ethnicity, n (%) 14 (87.5) 
Number of attacks, median (IQR) 4.5 (3.2–7.7) 
Total number of attacks 
Brain attacks, n (%) 23/87 (26.4) 
Spinal cord attacks, n (%) 43/87 (49.4) 
Optic nerve attacks, n (%) 49/87 (56.3) 
Follow-up (from the first visit In the clinic), years, median (IQR) 9.5 (5–12.5) 
EDSS at last FU, median (range) 3.5 (3.0–4.7) 

Abbreviations: EDSS, Expanded Disability Status Scale; FU, follow-up; IQR =
interquartile range. 

Table 2 
Categories of lesion evolution according to acute and chronic phases exams.   

Acute phase 
MRI 

Chronic phase 
MRI 

p 

Brain MRI (N = 47, from 16 patients) 

Emergence of new lesions in T2WI/ 
FLAIR, n (%) 

5/20 (25) 2/27 (7.4) 0.119 

Lesion growth in T2WI/FLAIR, n (%) 3/20 (15) 2/27 (7.4) 0.638 
Lesion reduction in T2WI/FLAIR, n 

(%) 
1/20 (5) 7/27 (25.9) 0.114 

New enhancing lesion in T1GD, n 
(%) (N = 46) 

1/20 (5) 0/26 0.435 

Spinal cord MRI (N = 36, from 15 patients) 
Emergence of new lesions in T2WI/ 

FLAIR, n (%) 
8/15 (53.3) 4/21 (19) 0.071 

Lesion growth in T2WI/FLAIR, n (%) 4/15 (26.7) 1/21 (4.8) 0.138 
Lesion reduction in T2WI/FLAIR, n 

(%) 
1/15 (6.7) 2/21 (9.5) >0.999 

New enhancing lesion in T1GD, n 
(%) (N = 32) 

10/13 (76.9) 2/19 (10.5) <0.001 

Optic nerve MRI (N = 31, from 16 patients) 
Emergence of new lesions in T2WI/ 

FLAIR, n (%) 
5/13 (38.5) 1/18 (5.6) 0.059 

Lesion growth in T2WI/FLAIR, n (%) 1/13 (7.7) 0/18 0.419 
Lesion reduction in T2WI/FLAIR, n 

(%) 
0 0 – 

New enhancing lesion in T1GD, n 
(%) (N = 27) 

5/11 (45.5) 1/16 (6.3) 0.027 

Abbreviations: MRI: Magnetic resonance imaging; T2WI: T2-weighted imaging 
(T2WI), FLAIR: fluid-attenuated inversion recovery; T1GD: postgadolinium T1- 
weighted imaging. 
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new asymptomatic brain lesions without any associated clinical mani-
festation in two patients during the follow-up. Asymptomatic spinal cord 
lesion was found in one patient irrespective of clinical manifestation. A 
new asymptomatic enhancing-gadolinium asymptomatic lesion was 
absent. 

Most NMOSD brain lesions in our cohort had either stable or reduced 
dimensions, with a tendency to develop atrophy or cavitating processes 
in the follow-up, in agreement with previous studies in the adult pop-
ulation (Chawla et al., 2020; Kim et al., 2014). Nevertheless, few pa-
tients had new or enlarged asymptomatic brain lesions, and even one 
patient had asymptomatic spinal cord lesion and persistent gadolinium 
enhancement. 

Kim reported similar findings in his adult NMOSD cohort. Asymp-
tomatic brain lesion associated with ON was found in 8%, and myelitis 

in 15% of the 165 enrolled patients (Kim et al., 2016). Recently, the 
same group reported new asymptomatic brain lesions in the deep white 
matter of 5/145 (3.4%) patients in the inter-attack analysis of 370 scans 
(Lee et al., 2020). In both studies and this cohort, the newly identified 
lesions were not responsible for changes in therapeutic strategies. 
Asymptomatic spinal cord lesion was described in three adult patients 
during an acute attack in other topography (Flanagan et al., 2015). 
Cervical atrophy was also described in patients without a history of 
myelitis, suggesting that an asymptomatic lesion could have been pre-
sent or that atrophy can occur independently of prior attacks (Ventura 
et al., 2016). A recent paper reported an asymptomatic longitudinally 
extensive optic neuritis lesion associated with an asymptomatic focal 
cervical spinal cord lesion in a 12-year-old girl with positive serum 
AQP4-IgG detected after the routine ophthalmologic examination 

Fig 1. Evolution of brain MRI lesions of four patients.  

Fig 2. Evolution of spinal cord lesions in one patient.  
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(Abdel-Mannan et al., 2022). 
Different from MS (Wattjes et al., 2021), there is no consensus 

recommendation for MRI evaluation in adult or pediatric patients with 
NMOSD during the stable phase of the disease. Recently, a Latin 
American group publication recommended an annual brain MRI 
assessment to detect asymptomatic lesions and avoid severe disease 
attacks (Carnero Contentti et al., 2020). In opposition, most experts 
refuse this idea and support the concept that asymptomatic lesions are 
rare, as well as potential complications related to immunosuppressive 
drugs such as progressive multifocal leukoencephalopathy (Juryńczyk 
et al., 2021). Especially in the pediatric population there is a further 
concern in indiscriminate gadolinium usage (Wattjes et al., 2021), 
which must be considered before an MRI demand for a stable patient. 
Further multicentric studies enrolling more patients are needed to 
conclude this question. Still, this study’s results increase the evidence 
that might help build new guidelines once the evidence of asymptomatic 
lesions resulted in no change in clinical outcome and management. 

The overall characteristics of this cohort’s brain, spinal cord, and 
optic nerve MRI abnormalities are consistent with previous descriptions 
of the pediatric NMOSD population and adult AQP4-IgG positive 

patients (Hacohen et al., 2017; McKeon et al., 2008; Zhou et al., 2019). 
Pediatric NMOSD patients have a high frequency of abnormal brain MRI 
(Tenembaum et al., 2020), but asymptomatic brain lesions have not 
been described in this population. Spinal cord MRI disclosed extensive 
and central lesions (Ciccarelli et al., 2019). Although there is no pedi-
atric study describing optic nerve MRI abnormality for comparison, the 
findings in this cohort are similar to adult descriptions (Kim et al., 
2015a). Even though the image acquisition protocol did not include 
susceptibility-weighted imaging (SWI), which could evaluate the pres-
ence of lesions highly suggestive of MS, such as central venule sign and 
paramagnetic rim lesions, all brain lesions fulfilled the characteristics 
for NMOSD MRI findings, and none fulfilled the criteria for lesions 
suggestive of MS. 

This study has several limitations due to his single-center retro-
spective design, the unavailability of the MRI from inaugural attack for 
most patients, and the lack of serial assessment of MRI at regular in-
tervals without standardized protocol using the same imaging acquisi-
tion techniques and scanner. As we are in a tertiary center, several 
patients arrive years after the first symptom without a precise diagnostic 
or to review diagnostic and treatment. Except for five patients with 

Fig 3. Evolution of optic nerve lesion in one patient.  

Table 3 
Description of new asymptomatic brain and spinal cord lesions.  

Patient 
number / 
Sex 

Age at onset / 
Age at last FU 
(years) 

Total 
number of 
attacks 

Description of asymptomatic lesion FU duration in 
the clinic 
(years) 

IST/EDSS prior to 
the referred MRI 

IST/EDSS 1 month 
after the referred 
MRI 

IST/EDSS at last 
visit 

1 
Female 

10/21 4  One subcortical lesion (no clinical 
event, three years after last attack) 

9 Azathioprine/2.0 Azathioprine/2.0 Azathioprine/2.0 

2 
Female 

7/13 4 Growth of periventricular lesion (no 
clinical event associated, between 
attacks number 3 and 4) 

5 Azathioprine/3.0 Azathioprine/3.0 Rituximab/2.0 

3 
Female 

9/21 7 Growth of cerebellar penduncle 
during myelitis attack (attack 
number 6) 

5 Rituximab/3.0 Rituximab/4.0 Rituximab/4.0 

4 
Female 

17/27 6 New right insular lesion during optic 
neuritis attack (attack number 6) 

6 Mycophenolate 
mofetil/3.0 

Rituximab/3.0 Rituximab/3.0 

5 
Male 

14/25 4 New unspecific subependymal lesion 
during optic neuritis attack (attack 
number 4) 

11 Rituximab/3.0 Rituximab/3.0 Rituximab/3.0 

6 
Female 

9/31 12 Growth of a periaqueductal lesion 
during a myelitis attack (attack 
number 12) 

18 Azathioprine/5.0 Azathioprine/5.0 Mycophenolate 
Mofetil/5.0 

7 
Female 

11/29 40 Growth pons lesion during a myelitis 
attack (attack number 35) 

13 Azathioprine/8.0 Azathioprine/8.0 Rituximab/8.0 

8 
Female 

11/24 2 Focal thoracic lesion (no history of 
myelitis throughout the FU) 

12 Azathioprine/1.0 Azathioprine/1.0 Azathioprine/1.0 

Abbreviations: FU: follow-up; IST: immunosuppressive treatment; MRI: Magnetic resonance imaging; EDSS: Expanded Disability Status Scale. 
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annual exams, MRI scans were requested according to the clinical 
indication, and optic nerve MRI was rarely performed in asymptomatic 
patients. Nevertheless, we analyzed a considerable number of pediatric 
patients with a rare disease that is even less prevalent in pediatric 
populations. 

5. Conclusions 

Even though most NMOSD lesions tend to reduce, remain stable, or 
develop atrophy /cavitation, almost a third of patients in this study 
showed new asymptomatic lesions during acute optic neuritis or 
myelitis, and 12.5% of patients without a clinical symptom. In this small 
cohort, this finding did not influence the patient’s clinical outcome or 
management, and clinical manifestations rather than imaging findings 
guided therapy. More longitudinal studies are necessary to understand 
the frequency and the clinical meaning of those findings that might 
impact new recommendations on neuroimaging surveillance in pediatric 
patients with AQP4-IgG NMOSD. 
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