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Abstract
Background: Acute Disseminated Encephalomyelitis (ADEM) is an inflammatory disease of the central nervous 

system which affects white matter and leads to a polysymptomatic disease with clinical signs and symptoms.

Aim: The present study was initiated to report on the various modes of presentation and raises the awareness of 
the diagnosis of ADEM.

Methods: In this retrospective study, we assessed the characteristics of the disease in an Iranian population 
during a period of 10 years (2005-2015) whit at least 2 years follow up. All patients presenting to Alzahra Hospital, 
Isfahan, Iran, with a high probability of diagnosis of ADEM. Their demographic, clinical, laboratory, and imaging data 
were collated and analyzed by performing the t-test and chi-square test using SPSS25 software.

Results: Forty-seven patients with a mean age of 14.7 ± 10.04 years and a female predominance participated in 
this study. Most patients had a recent history of infectious disease (37 cases) or vaccination (5 cases). Seasonality 
in incidence with predominance in spring (31.9%) and winter (29.7%) was also noted. CSF analysis was normal in 
14.8% cases and 27 patients were found to have pleocytosis. MRI data revealed that most lesions were in the cortical, 
periventricular, and basal ganglia areas. Re-imaging showed complete (34 patients) or partial (13 patients) resolution 
of previous lesions with no new lesions in next follow up MRI.

Conclusion: We found some disagreement with previous epidemiologic and imaging studies that could be of 
significance in the detection and understanding of ADEM.

Keywords: ADEM; Epidemiologic study; Infection; Iranian 
population; MRI; MS; CSF

Introduction 
Pathologies of the white matter of the Central Nervous System 

(CNS) generally occur due to demyelination and inflammation, and 
the term Acute Disseminated Encephalomyelitis (ADEM) is used when 
there is a single episode of disseminated demyelination. Monophasic 
ADEM is a one-time episode that can develop over as long a period 
as 3 months. Any new or changing symptoms developing within this 
3 month period are considered a single event. Symptoms that might 
occur during an oral steroid taper, or within 1 month of completion 
of the taper, are also classified as one single episode. ADEM episodes 
must occur more than 3 months after the initial event and more than 
1 month after the completion of steroid therapy to be considered 
recurrent. The symptoms and Magnetic Resonance Imaging (MRI) 
findings in recurrent ADEM are similar to that of the initial episode 
[1]. Children aged 3 to 10 years are more susceptible to ADEM than 
the general population [2-4]. Although ADEM mostly involves the 
pediatric group, adults may also experience an episode of the disease.

An epidemiologic study of ADEM's occurrence in people aged 
less than 20 years revealed an estimated prevalence of 0.4 per 100,000 
individuals in the United States of America [5]. Another study on a 
Japanese population aged less than 15 years showed a prevalence of 
0.64 per 100,000 disease presentations with a male predominance [6]. 
As suggested by previous studies, post-infection and post-vaccination 
processes are possible mechanisms that can trigger the disease. Among 
microorganisms, mycoplasma, varicella, Epstein-Barr virus and group 
A streptococci may trigger the immunologic processes that could lead to 
ADEM [7,8]. Although several criteria and definitions are available for 
the disease, there are no clear criteria for definite diagnosis of ADEM 
[9]. Hence, ADEM should be considered as a differential diagnosis 

in patients who present the following signs and symptoms: cerebellar 
ataxia, seizure, meningoencephalopathy, optic neuritis (especially 
bilateral pattern) and evidence of CNS involvement in MRI with 
disseminated white matter lesions and pleocytosis of the cerebrospinal 
fluid without oligoclonal bands which is not typically seen in Multiple 
sclerosis [9,10]. 

Different diseases cause CNS white matter injury; their complications 
and prognosis are of great significance to physicians during the process 
of getting to the final diagnosis. MS, the main differential diagnosis 
of ADEM, can lead to severe disability and needs special attention to 
ensure early intervention, whereas there is no similar prognostic feature 
in ADEM [8]. In order to establish definitive criteria for the diagnosis of 
the disease, complete knowledge of its symptoms, signs, and laboratory 
and imaging features are needed. In this study, we examined the 
characteristics of this disease in a local Iranian population.

Method and Materials
This was a retrospective study. Patients presenting to Alzahra 

medical hospital, a referral center for CNS demyelinating disorders 
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in Isfahan, Iran, between 2005 and 2015 were included in the study. 
The inclusion criteria were as follows: Radiologic reports containing 
the terms “Acute Disseminated Encephalomyelitis” or “ADEM”, codes 
applied to patients with this diagnosis by the department of information 
services and a database held in the department of neurology, patient's 
informed consent for participation in the study, and patient’s willingness 
for further assessment of signs and symptoms and follow up MRI to 
ensure diagnosis of ADEM.

We excluded patients with: Acute isolated mono-symptomatic 
syndromes such as optic neuritis or transverse myelitis, undetermined 
clinical histories, features pathognomonic for alternative diagnoses, 
and patients who did not have any previous MRI [1,3]. Patients that 
were diagnosed with Multiple Sclerosis after 1 year of follow up, were 
also excluded (25 cases).

After obtaining the written consent of the patients, two neurologist 
experts on MS confirmed patient’s diagnosis based on  ADEM diagnostic 
guideline provided by international pediatric MS study group [11], then 
a medical student collected data from the department of Neurology's 
archives using medical software, as well as hard copies of their records. 
The following information was collected: Demographic data; clinical 
signs and symptoms at first presentation; history of vaccination, drug 
administration, or infectious disease in the weeks preceding the onset 
of ADEM, positive familial history of ADEM or MS, season of the onset 
of the disease; laboratory findings including erythrocyte sedimentation 
rate (ESR), imaging data including rapid MRI and enhancement 
following administration of gadolinium, and information on the 
course of treatment followed. Imaging investigations were performed 
in all patients who had undergone MRI previously. The MRI records 
were re-evaluated by an expert neuroradiologist who was blinded to 
the objective of the study and the interpretation of the existing MRI 
reports. The patients were then followed-up for at least 2 years (Range: 
0.7, Median: 2.2) to detect any new signs or lesions in the MRI with 
gadolinium enhancement which were conducted every 6 months.

Finally, all the gathered data were analyzed by performing the chi-
square test and t-test using SPSS25 software (SPSS Inc., Chicago, IL, 
USA). P-values less than 0.05 were considered statistically significant.

Results
Demographic information

Table 1 summarize the demographic features of the study. Initially, 
fifty-one patients who were known cases of ADEM between 2005 
and 2015 participated in this study, but four patients left the study 
during follow up. The study sample had a mean age of 21.9 (SD=12.1, 
range=1-37) in men and 19 (SD=8.7, range=3-41) in females. The study 

population included 18 (38.2%) males and 29 (61.7%) females. Most 
patients were in the age group of 0-10 years and the incidence of the 
disease was predominantly seen in winter and spring. Analysis using 
t-test revealed no significant difference between the mean age of male 
and female patients (P=0.37). Only 1 patient had a positive familial 
history of MS (Table 1).

Clinical information

Prodromal illnesses reported in 37 cases (78.7%), whit the majority 
of these being upper respiratory tract infections 27 patients (57.4%). 
Other Patients had varicella (4 patients), gastroenteritis (4 patients), 
brucellosis (1 patient) and pneumonia (1 patient). Ten patients (21.3%) 
had no identifiable prodromal illness. History of vaccination prior to the 
onset of the disease was noted in 5 patients (10.6%), they had received 
measles (2 patient), meningococcal conjugate vaccine (2 patients) and 
DPT (1 patient) vaccines.

Assessment of neurological signs revealed a polysymptomatic 
presentation in 42 patients (89.3%) with a mixture of following signs: 
alteration in level of consciousness in 27 patients (57.4%), pyramidal 
motor signs in 19 patients (40.4%) [plegia in 4 (8.5%) patients], cranial 
neuropathies in 14 patients (29.7%), optic neuritis in 12 patients 
(25.5%, bilateral in all), sensory disturbance in 5 patients (10.6%), true 
vertigo in 11 patients (23.4%), brain stem and cerebellar syndromes in 
27 (57.4%) [Seventh Nerve palsy in 3 and ocular motor dysfunction in 
11 patients] and 7 patients (14.8%) respectively, myelitis in 1 patient 
(2.1%) and urinary incontinence in 6 patients (12.7%).

Laboratory information

Mean value of ESR was 17.07 ± 17.33 mm/h, 27 patients (57.4%) had 
elevated ESR (Calculated for each individual’s age). CSF examination 
was performed in 45 patients (95.7%) and was normal in seven of 
them (14.8%). CSF analysis showed pleocytosis (27 patients), increased 
protein (21 patients) and 12 patients had both pleocytosis and increased 
protein. No patient showed oligoclonal bands in CSF.

As a part of our differentiation process between ADEM and 
Neuromyelitis optica, Anti-AQP4 antibody of serum in all patients with 
bilateral optic neuritis measured via indirect immunofluorescence. As 
to our expectations all test results were negative.

MRI finding 

Although ADEM typically presents bilaterally and asymmetrically, 
sites of involvements and number of lesions were highly variable. The 
MRI findings are summarized in Table 2. All patients underwent repeat 
MRI with gadolinium enhancement every six months for two years 
(Range: 0.7, Median: 2.1), as a part of the follow-up. The findings were 
normal in 34 (72.3%) patients and the lesions had decreased in number 
and size in 13 patients (27.6%). Re-imaging showed complete or partial 
resolution of previous lesions. During the two year follow up, none of 
the patients had new lesions suggesting multiple sclerosis as a possible 
diagnosis (Figure 1; Table 2).

Parameter Frequency Percentage

Age

0-10 years 18 38.2
10-19 years 14 29.7
20-29 years 12 25.5
≥ 30 years 3 6.3

Season of incidence

Spring 15 31.9
Summer 7 14.8
Autumn 11 23.4
Winter 14 29.7

History of recent infectious disease Positive 37 78.7
History of recent vaccination Positive 5 10.6

Table 1: Age, season of incidence of ADEM and history of recent infectious disease 
and vaccination.

Descriptor Frequency (Percentage)

Location
 
 
 
 

Periventricular/ Corpus callosum 28(8.5)
Cortical/Subcortical 36(76.5)

Basal Ganglia/Thalamic 22(48)
Brainstem/cerebellum 19(40.4)

Spinal cord 6(12.7)
Gadolinium Enhancement 40(85.1)

Table 2: First MRI finding.
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Management and outcome 

All patients underwent treatment and follow-up for two years by 
neurologists. Steroids (intravenous methylprednisolone, followed by 
tapering with oral prednisolone) was used in 100% patients. Eight 
patients (17%) were treated with plasmapheresis and 1 patient (2.1%) 
was treated with intravenous immunoglobulin and a combination of 
steroids. Longitudinal follow-up of patients showed no new clinical 
findings and a 100% survival rate with complete recovery in 31 
patients (65.9%). It also showed complications following one episode 
of the disease in 16 patients (34%) during two years of follow up. The 
complications included visual loss (1 patient), mild ataxia (9 patients), 
dysarthria (2 patient), paraparesis (1 patient), hemiparesis (1 patient) 
and mild amnesia (2 patients). Recurrence was seen in 10 patients 
(21.2%). [All patients showed recurrence less than one month after the 
end of therapy] (Range: 0.73, Median: 0.56).

Discussion
ADEM is a disorder caused by immunologic processes in the 

CNS which are characteristically acute, with mono-phasic and 
polysymptomatic features including encephalopathy and other 
inflammatory processes such as optic neuritis or myelitis [9,10]. 
ADEM's neurologic signs might be variable depending on the site 
of CNS involvement, but alteration in the mental state and level of 
consciousness is commonly reported in most cases (21-74%) [2-5,12-
18]. 

Our study corroborates these findings with 57.4% of the cases 
presenting with alteration in mental status. Bilateral optic neuritis was 
seen in 25.5% of the cases, whereas unilateral optic neuritis was less 
common in our study. While unilateral optic neuritis is commonly 
seen in MS rather than in ADEM, there are three important differential 
diagnoses for bilateral optic neuritis: Neuromyelitis optica (NMO), 
ADEM, and Myelin Oligodendrocyte Glycoprotein (MOG) antibody 
syndrome. As stated previously, We also measured serum AQP4 

antibody level via indirect immunofluorescence in patients with 
bilateral optic neuritis to help Differentiate these two diseases which 
is highly essential as early intervention would reduce the risk of severe 
disability and future relapse [10,19,20].

We included all cases of ADEM in our local area over a period 
of 10 years in this study. Out of 47 cases of ADEM in our study, the 
highest rate of disease incidence was seen in the age group of 0-10 
years. 61.7% of the cases were female, which is in disagreement with 
previous studies that suggested either no gender predilection or a slight 
male predominance [2,13,15]. Previous studies suggested a seasonality 
in the incidence of ADEM, especially in spring and winter [4,5,13]. A 
similar pattern of incidence was found in our study, with most of the 
ADEM presentations occurring in spring (31.9%) and winter (29.7%). 
Some studies explored the possibility of a relationship between onset of 
ADEM and recent vaccination; small pox, influenza and rabies vaccines 
were suspected to be potential triggers for ADEM [21,22]. However, 
post-vaccination ADEM is a rare phenomenon and only 10.6% of our 
cases had a recent history of vaccination [13]. As mentioned earlier, 
some infectious microorganisms could also trigger the disease and 
we found that 78.7% of our cases had a positive history of a recent 
infectious disease such as common cold, varicella, gastroenteritis, etc.

Neuroimaging studies, especially MRI, play a significant role in 
distinguishing between ADEM and other CNS inflammatory diseases 
such as MS. ADEM lesions, as seen in MRI, are generally poorly 
marginated, whereas the lesions in MS have more accurately defined 
margins [23]. In a study by Callen et al., distribution of ADEM lesions 
in different anatomic sites was determined, and lesions were mostly 
seen in deep white matter and juxtacortical sites. They also found that 
periventricular lesions are more frequent in children with MS than 
inpatients with ADEM [24]. Other studies have also reported that ADEM 
lesions were more frequently seen in deeper white matter and that 29-
60% of lesions were periventricular [3,4,13]. In contrary to previous 
studies, we found that 76.5% of the cases had cortical/subcortical 

Figure 1: A 13-year-old female presents with Encephalopathy. Axial flare MRI shows tumefactive lesion in cortical and subcortical areas



Page 4 of 4

Citation: Etemadifar M, Neshatfar A, Nikanpour Y, Salari M (2019) The Characteristics of Acute Disseminated Encephalomyelitis Can Slightly Vary 
Based on the Geographical Region. J Neurol Neurophysiol 10: 486. doi:10.4172/2155-9562.1000486

Volume 10 • Issue 2 • 1000486J Neurol Neurophysiol, an open access journal
ISSN: 2155-9562

lesions. Periventricular, basal ganglia, and brainstem were other sites 
of disease involvement. All patients in our study underwent repeat 
MRI with gadolinium enhancement for follow-up and most of them 
(34 patients) revealed complete recovery with no sequel or pathological 
signs. However, there were 13 patients (27.6%) with persistent lesions, 
all of which were decreased in size and located at the same site. Findings 
of earlier studies show that although some symptomatic new lesions 
may be found on repeat MRI in children with MS, ADEM lesions are 
generally completely or partially resolved [25-27].

Studies in the scope of disease prognosis have reported that ADEM 
is a disorder with no significant complications in most cases and a full 
recovery in 70-90% of patients in the months following the disease 
episode [2-5,9,12-17]. Our findings suggest a similar recovery pattern 
since most of the cases (65.9%) showed complete recovery. However, 
others had different sequels including mild ataxia, mild amnesia, visual 
loss, etc. Studies have reported that the recurrence rate of ADEM ranges 
between 9% and 28% [2,13,14]. Our study showed a recurrence rate of 
21.2%.

Conclusion
In conclusion, we evaluated the demographic, clinical, laboratory, 

imaging, and prognostic features of ADEM in 47 cases over a period of 
10 years in an Iranian population. The disease was polysymptomatic 
with a seasonal pattern of distribution but contrary to others there was 
a female predominance in our study. According to our data,  which is 
consistent with other previous studies, ADEM may also be present in 
adults and we must consider  the fact that some ADEM patients can 
be misdiagnosed with multiple sclerosis based on McDonald Criteria. 
There were elevated inflammatory markers in the blood and increased 
cell count and protein in the CSF. Correspondent to previous studies, 
cortical, periventricular and basal ganglia lesions were more commonly 
seen in our patients. Future studies investigating the characteristics of 
ADEM can help further for our understanding of this disease and assist 
physicians in making more accurate diagnoses.

Acknowledgment

Authors declare no conflict of interest for this study. This study was funded 
by Isfahan University of Medical Sciences. All procedures performed in this 
study were in accordance with the ethical standards of the institutional and/or 
national research committee and with the 1964 Helsinki declaration and its later 
amendments or comparable ethical standards. Informed consent was obtained 
from all individual participants included in the study.

References

1. McDonald WI, Compston A, Edan G, Goodkin D, Hartung HP, et al. (2001) 
Recommended diagnostic criteria for multiple sclerosis: Guidelines from the 
international panel on the diagnosis of multiple sclerosis. Ann Neurol 50: 121-
127.

2. Tenembaum S, Chamoles N, Fejerman N (2002) Acute disseminated 
encephalomyelitis: A long-term follow-up study of 84 pediatric patients. 
Neurology 59: 1224-1231.

3. Hynson JL, Kornberg AJ, Coleman LT, Shield L, Harvey AS, et al. (2001) 
Clinical and neuroradiologic features of acute disseminated encephalomyelitis 
in children. Neurology 56: 1308-1312.

4. Murthy SN, Faden HS, Cohen ME, Bakshi R (2004) Acute disseminated 
encephalomyelitis in children. Pediatrics 110: e21.

5. Leake JA, Albani S, Kao AS, Senac MO, Billman GF, et al. (2004) Acute 
disseminated encephalomyelitis in childhood: Epidemiologic, clinical and 
laboratory features. Pediatr Infect Dis J 23: 756-764.

6. Torisu H, Kira R, Ishizaki Y, Sanefuji M, Yamaguchi Y, et al. (2010) Clinical 
study of childhood acute disseminated encephalomyelitis, multiple sclerosis 

and acute transverse myelitis in Fukuoka Prefecture, Japan. Brain Dev 32: 
454-462.

7. Stonehouse M, Gupte G, Wassmer E, Whitehouse WP (2003) Acute 
disseminated encephalomyelitis: Recognition in the hands of general 
paediatricians. Arch Dis Child 88: 122-124.

8. Dale RC, Branson JA (2005) Acute disseminated encephalomyelitis or multiple 
sclerosis: Can the initial presentation help in establishing a correct diagnosis? 
Arch Dis Child 90: 636-639.

9. Marin SE, Callen DJ (2013) The magnetic resonance imaging appearance of 
monophasic acute disseminated encephalomyelitis: An update post application 
of the 2007 consensus criteria. Neuroimaging Clin N Am 23: 245-266.

10. Young NP, Weinshenker BG, Lucchinetti CF (2008) Acute disseminated 
encephalomyelitis: Current understanding and controversies. Semin Neurol 28: 
84-94.

11. Krupp LB, Tardieu M, Amato MP, Banwell B, Chitnis T, et al. (2013) International 
pediatric multiple sclerosis study group.international pediatric multiple sclerosis 
study group criteria for pediatric multiple sclerosis and immune-mediated 
central nervous system demyelinating disorders: Revisions to the 2007 
definitions. Mult Scler 68: S7-1.

12. Gupte G, Stonehouse M, Wassmer E, Coad NA, Whitehouse WP (2003) Acute 
disseminated encephalomyelitis: A review of 18 cases in childhood. J Paediatr 
Child Health 39: 336-342.

13. Dale RC, de Sousa C, Chong WK, Cox TC, Harding B, et al. (2000) Acute 
disseminated encephalomyelitis, multiphasic disseminated encephalomyelitis 
and multiple sclerosis in children. Brain 123: 2407-2422.

14. Anlar B, Basaran C, Kose G, Guven A, Haspolat S, et al. (2003) Acute 
disseminated encephalomyelitis in children: Outcome and prognosis. 
Neuropediatrics 34: 194-99.

15. Mikaeloff Y, Suissa S, Vallée L, Lubetzki C, Ponsot G, et al. (2004) First episode 
of acute CNS inflammatory demyelination in childhood: Prognostic factors for 
multiple sclerosis and disability. J Pediatr 144: 246-252.

16. Hung KL, Liao HT, Tsai ML (2001) The spectrum of postinfectious 
encephalomyelitis. Brain Dev 23: 42-45.

17. Idrissova ZR, Boldyreva MN, Dekonenko EP, Malishev NA, Leontyeva IY, et al. 
(2003) Acute disseminated encephalomyelitis in children: Clinical features and 
HLA-DR linkage. Eur J Neurol 10: 537-546.

18. Jayakrishnan MP , Krishnakumar P (2010) Clinical profile of acute disseminated 
encephalomyelitis in children. J Pediatr Neurosci 5: 111-114.

19. Wingerchuk DM. (2007) Diagnosis and treatment of neuromyelitis optica. 
Neurologist 13: 2-11.

20. Weinshenker BG, Wingerchuk DM, Vukusic S, Linbo L, Pittock SJ, et al. 
(2006) Neuromyelitis optica IgG predicts relapse after longitudinally extensive 
transverse myelitis. Ann Neurol 59: 566-569.

21. Saito H, Endo M, Takase S , Itahara K (1980) Acute disseminated 
encephalomyelitis after influenza vaccination. Arch Neurol 37:564-566.

22. Ohtaki E, Matsuishi T, Hirano Y, Maekawa K (1995) Acute disseminated 
encephalomyelitis after treatment with Japanese B encephalitis vaccine 
(Nakayama-Yoken and Beijing strains). J Neurol Neurosurg Psychiatry 59: 
316-317.

23. Kepes JJ (1993) Large focal tumor-like demyelinating lesions of the brain: 
intermediate entity between multiple sclerosis and acute disseminated 
encephalomyelitis? A study of 31 patients. Ann Neurol 33: 18-27.

24. Callen DJ, Shroff MM, Branson HM, Li DK, Lotze T, et al (2009) Role of MRI in 
the differentiation of ADEM from MS in children. Neurology 72: 968-973.

25. Kesselring J, Miller DH, Robb SA, Kendall BE, Moseley IF, et al. (1993) Acute 
disseminated encephalomyelitis. MRI findings and the distinction from multiple 
sclerosis. Brain 113: 291-302.

26. O'Riordan JI, Gomez-Anson B, Moseley IF , Miller DH (1999) Long term MRI 
follow-up of patients with post infectious encephalomyelitis: evidence for a 
monophasic disease. J Neurol Sci 167: 132-136.

27. Ebner F, Millner MM, Justich (1990) Multiple sclerosis in children: value of serial 
MR studies to monitor patients. Am J Neuroradiol 11: 1023-1027.

https://onlinelibrary.wiley.com/doi/pdf/10.1002/ana.1032
https://onlinelibrary.wiley.com/doi/pdf/10.1002/ana.1032
https://onlinelibrary.wiley.com/doi/pdf/10.1002/ana.1032
https://onlinelibrary.wiley.com/doi/pdf/10.1002/ana.1032
https://n.neurology.org/content/59/8/1224.long
https://n.neurology.org/content/59/8/1224.long
https://n.neurology.org/content/59/8/1224.long
https://n.neurology.org/content/56/10/1308.long
https://n.neurology.org/content/56/10/1308.long
https://n.neurology.org/content/56/10/1308.long
https://pdfs.semanticscholar.org/cc6c/74b45776945288a16f9a6eb6b2a2773e3d34.pdf
https://pdfs.semanticscholar.org/cc6c/74b45776945288a16f9a6eb6b2a2773e3d34.pdf
https://journals.lww.com/pidj/Abstract/2004/08000/Acute_Disseminated_Encephalomyelitis_in_Childhood_.10.aspx
https://journals.lww.com/pidj/Abstract/2004/08000/Acute_Disseminated_Encephalomyelitis_in_Childhood_.10.aspx
https://journals.lww.com/pidj/Abstract/2004/08000/Acute_Disseminated_Encephalomyelitis_in_Childhood_.10.aspx
https://kyushu-u.pure.elsevier.com/en/publications/clinical-study-of-childhood-acute-disseminated-encephalomyelitis-
https://kyushu-u.pure.elsevier.com/en/publications/clinical-study-of-childhood-acute-disseminated-encephalomyelitis-
https://kyushu-u.pure.elsevier.com/en/publications/clinical-study-of-childhood-acute-disseminated-encephalomyelitis-
https://kyushu-u.pure.elsevier.com/en/publications/clinical-study-of-childhood-acute-disseminated-encephalomyelitis-
http://dx.doi.org/10.1136/adc.88.2.122
http://dx.doi.org/10.1136/adc.88.2.122
http://dx.doi.org/10.1136/adc.88.2.122
http://dx.doi.org/10.1136/adc.2004.062935
http://dx.doi.org/10.1136/adc.2004.062935
http://dx.doi.org/10.1136/adc.2004.062935
https://fhs.mcmaster.ca/pediatrics/documents/ADEM-neuroimaging-NICNA2013.pdf
https://fhs.mcmaster.ca/pediatrics/documents/ADEM-neuroimaging-NICNA2013.pdf
https://fhs.mcmaster.ca/pediatrics/documents/ADEM-neuroimaging-NICNA2013.pdf
https://www.orpha.net/data/patho/Pro/en/AcuteDisseminatedEncephalomyelitisr-FRenPro11590v01.pdf
https://www.orpha.net/data/patho/Pro/en/AcuteDisseminatedEncephalomyelitisr-FRenPro11590v01.pdf
https://www.orpha.net/data/patho/Pro/en/AcuteDisseminatedEncephalomyelitisr-FRenPro11590v01.pdf
https://doi.org/10.1177/1352458513484547
https://doi.org/10.1177/1352458513484547
https://doi.org/10.1177/1352458513484547
https://doi.org/10.1177/1352458513484547
https://doi.org/10.1177/1352458513484547
https://doi.org/10.1046/j.1440-1754.2003.00154.x
https://doi.org/10.1046/j.1440-1754.2003.00154.x
https://doi.org/10.1046/j.1440-1754.2003.00154.x
https://academic.oup.com/brain/article/123/12/2407/325645
https://academic.oup.com/brain/article/123/12/2407/325645
https://academic.oup.com/brain/article/123/12/2407/325645
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-2003-42208
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-2003-42208
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-2003-42208
https://doi.org/10.1016/j.jpeds.2003.10.056
https://doi.org/10.1016/j.jpeds.2003.10.056
https://doi.org/10.1016/j.jpeds.2003.10.056
https://doi.org/10.1016/S0387-7604(00)00197-2
https://doi.org/10.1016/S0387-7604(00)00197-2
https://doi.org/10.1046/j.1468-1331.2003.00639.x
https://doi.org/10.1046/j.1468-1331.2003.00639.x
https://doi.org/10.1046/j.1468-1331.2003.00639.x
http://www.pediatricneurosciences.com/article.asp?issn=1817-1745;year=2010;volume=5;issue=2;spage=111;epage=114;aulast=Jayakrishnan
http://www.pediatricneurosciences.com/article.asp?issn=1817-1745;year=2010;volume=5;issue=2;spage=111;epage=114;aulast=Jayakrishnan
https://journals.lww.com/theneurologist/Abstract/2007/01000/Diagnosis_and_Treatment_of_Neuromyelitis_Optica.2.aspx
https://journals.lww.com/theneurologist/Abstract/2007/01000/Diagnosis_and_Treatment_of_Neuromyelitis_Optica.2.aspx
https://doi.org/10.1002/ana.20770
https://doi.org/10.1002/ana.20770
https://doi.org/10.1002/ana.20770
https://jamanetwork.com/journals/jamaneurology/fullarticle/vol/37/pg/564
https://jamanetwork.com/journals/jamaneurology/fullarticle/vol/37/pg/564
http://dx.doi.org/10.1136/jnnp.59.3.316
http://dx.doi.org/10.1136/jnnp.59.3.316
http://dx.doi.org/10.1136/jnnp.59.3.316
http://dx.doi.org/10.1136/jnnp.59.3.316
https://doi.org/10.1002/ana.410330105
https://doi.org/10.1002/ana.410330105
https://doi.org/10.1002/ana.410330105
https://n.neurology.org/content/72/11/968
https://n.neurology.org/content/72/11/968
https://academic.oup.com/brain/article-abstract/113/2/291/282223?redirectedFrom=fulltext
https://academic.oup.com/brain/article-abstract/113/2/291/282223?redirectedFrom=fulltext
https://academic.oup.com/brain/article-abstract/113/2/291/282223?redirectedFrom=fulltext
https://www.jns-journal.com/article/S0022-510X(99)00160-4/fulltext
https://www.jns-journal.com/article/S0022-510X(99)00160-4/fulltext
https://www.jns-journal.com/article/S0022-510X(99)00160-4/fulltext
https://pdfs.semanticscholar.org/4552/ccaf4b9acd02f5b6ae4b465d5f46828422ff.pdf
https://pdfs.semanticscholar.org/4552/ccaf4b9acd02f5b6ae4b465d5f46828422ff.pdf

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Method and Materials 
	Results 
	Demographic information 
	Clinical information 
	Laboratory information 
	MRI finding  
	Management and outcome  

	Discussion
	Conclusion
	Acknowledgment
	Table 1
	Table 2
	Figure 1
	References

