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Abstract

Background : Acute disseminated encephalomyelitis (ADEM) is an acute demyelinating disorder of the central nervous 

system (CNS) occurring predominantly but not exclusively in children. The presence of severe disturbance of 

consciousness together with multifocal neurological symptoms and signs especially in a child under 10 years of age; 

favours a diagnosis of ADEM. Neuroimaging is essential investigation for establishing the diagnosis of ADEM. High-dose 

steroid treatment frequently results in a dramatic clinical improvement.

Objective: This study aimed to describe our experience with Acute Disseminated Encephalomyelitis (ADEM) focusing on 

the clinical features, neuroimaging, and outcome after treatment with high-dose steroid. 

Method: This retrospective observational study was conducted in children who were admitted as inpatients in 

Paediatric Neurosciences Department of Dhaka Shishu Hospital (DSH) with the diagnosis of ADEM during the period of 

2017- 2019. All patients got high dose IV methylprednisolone for 5 days followed by 2 weeks tapering dose of steroid. 

Outcome was observed on the 7th day of treatment and 6 months after discharge from hospital. 

Result: A total of 16 patients who were diagnosed as ADEM were included in this study. Twelve children (75%) had a 

recent upper respiratory tract illness. Patients presented most often with motor deficits (88%) and secondly with altered 

consciousness (63% ) followed by seizure ( 50% ). MRI brain was the preferable neuroimaging which mostly (41.7%) 

showed multifocal symmetrical demyelination patch.  On the 7th day of steroid treatment, significant improvement in 

motor function and level of consciousness occurred (p values were 0.001% and 0.014% respectively). After 6 months of 

discharge from hospital; no motor deficit, age-appropriate cognitive level and no seizure in 71%, 57% and 71% 

respectively.  

Conclusion: High dose corticosteroid treatment in ADEM is significantly effective in improvement of motor impairment 

and consciousness level on immediate follow up.
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(swelling) in the brain and spinal cord and 

occasionally the optic nerves that damages the 

brain’s myelin.

ADEM occurs in all parts of the world and in all 

ethnic groups. According to population-based 

studies, the incidence of ADEM to be 0.3–0.6 per 

100,000 per year4,5 The median age at 

presentation of ADEM is 5–8 years, with male 

predominance.6,7

Symptoms may appear following a viral or 

bacterial infection (Measles, Mumps, Chicken 

pox, Rubella, Whooping cough) and rarely 

following vaccination. Most cases of ADEM occur 

about 2 to 30 days after an infection or up to 

three months following a vaccination. Five to ten 

Introduction

Acute disseminated encephalomyelitis (ADEM) is 

an immune mediated disease of the brain. It 

occurs following a viral infection but may appear 

following vaccination, bacterial or parasitic 

infection.1 It occurs in all ages, with an average 

age of around 5 to 8 years old. Full recovery is 

seen in 50 to 75% of cases. The estimated 

mortality rate may be as high as 5%.2 the 

inflammatory lesions are found in the subcortical 

and central white matter and cortical gray-white 

junction of cerebral hemispheres, cerebellum, 

brainstem, and spinal cord.3

Acute Disseminated Encephalomyelitis (ADEM) is 

a brief but intense attack of inflammation 
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Maximum children belong to age group 1 – 5 years and 5 – 10 

years, respectively. Most of the patients were from rural area. 

(Table I)

Table – I : Demographic profile 

 Age in year Number Percentage

 1- 5 7 44%

 5 - 10 6 37%

 > 10 3 19%

 Residence  

 Urban 5 31.25%

 Rural 11 68.75%

Twelve cases (75%) had history of recent upper respiratory tract 

infection. 9(60%) had motor deficit (focal or generalized), 10 

(63%) had altered consciousness, 8(50%) presented with 

seizure.

Table - II :  Clinical features of the patients on admission.

 C/F on admission Number Percentage

 Motor deficits 14 88%

 Altered consciousness 10 63%

 Seizure 8 50%

Table – III : Investigation findings

 Investigations (n=16) Number of patients Percentage

 MRI brain 12 

 Multifocal symmetrical demyelination patch 5 41.7%

 Asymmetrical demyelination patch 2 16.6%

 Involvement of basal ganglia and thalami 4 33.3%

 Involvement of brain stem 3 25%

 CT brain 4 

 Indistinct region of low density within the white matter 3 75%

 Cortical atrophy 1 25%

 CSF Study 8 

 Elevated protein 6 75%

 Normal CSF Study 2 25%

After high dose IV methylprednisolone for 5 days followed by 

tapering dose of oral prednisolone, the immediate outcome was 

followed on the 7th day after treatment was started. (Table IV)

Table – IV : Immediate outcome after treatment with steroid 

Clinical feature On admission On the7th day of p value

  Steroid treatment

Level of consciousness (n=16)   

GCS - 15 2 6 0.22

GCS 10-15 7 9 0.47

GCS 8-10 7 1 0.014

Seizure 8 3 0.06

Motor function impaired 14 4 0.001

After 6 months of discharge, the outcome was measured when 

percent of ADEM cases could be associated with vaccination.8,9 

The risk of post immunization ADEM is significantly lower than 

the risk of developing ADEM following the infection itself.10

The symptoms of ADEM come on quickly, encephalitis-like 

symptoms. Severe disturbance of conscious together with 

multifocal neurological sign and symptoms -in child under-10 

years age-suspects ADEM. Fever, headache (can be prolonged 

and severe in children) nausea and vomiting are the cardinal 

features. Neurological changes including Confusion, drowsiness 

or coma, weakness in the arms or legs unsteady walk (ataxia) 

Numbness or tingling (sensory changes) Trouble with vision, 

often in both eyes (optic neuritis) Seizures, Trouble in 

swallowing.11

This study was conducted to see clinical features, neuroimaging, 

and outcome after   treatment with high-dose steroid in a cohort 

of children with acute disseminated encephalomyelitis (ADEM)

Methods

This is an retrospective observational hospital based study, 

carried out in the Paediatric Neurosciences Department of Dhaka 

Shishu Hospital ( DSH ), Bangladesh, over a period of 2 years 

from March 2017 through February 2019. All children who 

fulfilled the clinical and neuroimaging criteria for ADEM diagnosis 

were included. Sociodemographic profile were observed. All 

patients got high dose IV methylprednisolone (MP) 30 mg 

/kg/day for 5 days followed by 2 weeks tapering dose of oral 

prednisolone. 

Outcome was observed on the 7th day of treatment in 

parameters of consciousness level, seizure, and motor function. 

After 6 months of discharge from hospital; motor function, 

cognitive state and seizure outcome were measured.

Ethical permission was taken from Ethical Review Committee of 

Dhaka Shishu Hospital and Bangladesh Institute of Child Health. 

Number, percentages were described in frequency and 

distribution. Association of outcome with different variables was 

obtained by chi -squared. Data was analyzed in SPSS version 21.

Results

Among 16 children who had ADEM, male was found 11 (69%) 

and female were 5 (31%). Male female ratio was 2.2: 1. (Fig -1)

Figure 1: Sex Distribution (no-16)
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reports.17,18

In this study time of corticosteroids initiation ranged from first 

day to more than one week. Comparable results were obtained 

in other studies.18 Data from other reports showed IVIG was 

needed in 37.5%,15 but fortunately our patients needed no 

further IVIG therapy without that they were clinically improved 

only with glucocorticoid therapy. 

Conclusion

In conclusion, in this study we found that clinical pattern of 

Acute disseminating encephalomyelitis is variable. Motor deficit 

and altered consciousness was the commonest presentation. 

Seizure also reported in significant percentage. Immediate 

outcome with high dose methylprednisolone was better in 

altered consciousness and motor deficit also improved after six 

months. Early high dose MP followed by oral prednisolone 

treatment could be a good option of treatment in this case.
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the patients came back for follow up at Child Development 

Center of Dhaka Shishu Hospital. 2 patients (12.5 %) were lost 

for follow up. The outcome was observed in 14 patients 

(87.5%). (Table – V) 

Table V : Clinical feature after 6 months (n= 14)

Clinical feature  Number  Percentage 

Motor   

No deficit 10 71%

Hemiparesis 3 22%

Quadriparesis 1 7%

Cognitive state   

Age appropriate 8 57%

Delayed 6 43%

Seizure  

No 10 71%

Yes 4 29%

Discussion

In this study, 16 cases of ADEM were identified over a 2-years 

period. In the past ADEM has been associated with vaccinations 

or viral exanthema. No clear-cut preceding infectious cause was 

identified in majority of instances. In our study, 12 cases (75%) 

had history of recent upper respiratory tract infection. There was 

no history of preceding vaccination in any of the patients. Our 

youngest patient was 2 years old. The male/female distribution 

showed no particular trend and male predominance in others 

study as in ours.11

Symptoms and signs at presentation may differ probably due to 

differences in the ages of the patients. Disturbed consciousness, 

motor impairment and seizure are frequently found in many 

series including ours.12

Early studies of ADEM reported mortality rates up to 20% with a 

high incidence of neurological sequele in survivors.13-16 In our 

study mortality was nil. Paediatric reports have suggested a 

more favorable prognosis attributed to the treatment with 

corticosteroids.13-16

In our study neurological evaluation showed 88% of cases had 

motor deficit. Seizure in our study were found in 50% cases 

which is similar with other studies.16 In our study 8 cases were 

subjected to cerebrospinal fluid analysis (CSF) to exclude 

encephalitis and 75% had elevated CSF proteins. 

Multiple foci of increased signal intensity in T2 and FLAIR images 

within the cerebral white matter were found in all patients who 

underwent MRI brain. The demyelination patches were 

symmetrical in distribution in 41.7 % and asymmetrical in 

16.6%. Though not gold standard, CT scan of brain were 

performed when MRI brain was not affordable due to financial 

constraints. Indistinct region of low density within the white 

matter was found in 75% cases that underwent CT scan of 

brain. The findings of our study were consistent with other 
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