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Abstract

Background: Acute disseminated encephalomyelitis (ADEM),
which occurs spontaneously or after systemic viral infection
and vaccination mostly affects children. This study aims at de-
scribing the epidemiologic, clinical, neuroimaging, laboratory
features, treatment and outcome in children who diagnosed as
having ADEM and admitted in areferral center in Tehran.

Methods: This descriptive prospective study was conducted on
patients with a diagnosis of ADEM over a period of 30 months,
between Sep 2003 and Mar 2006, admitted to the neurology
ward of Mofid Pediatric Hospital. All these patients were vis-
ited in regular follow-up every 6 months for two years.

Results: Eighteen patients with the mean age of 6 years (range
5 months - 12 years) were studied. No sex predominance was
noted. Sixty-one percent had prodromal illness, and two pa-
tients had been vaccinated before the illness. Thirteen (72%)
patients presented in fall or winter. Motor deficits and cranial
nerve palsy were the most common features, which had oc-
curred in 13 (72%) patients. Abnormal findings in cerebrospi-
nal fluid evaluation were detected in 33% of the patients.
Brain computed tomography was normal in all but one patient.
Electroencephalograms done in nine patients were normal in
54%. Magnetic resonance imaging showed lesions were most
commonly in the subcortical and periventricular areas (76%).
Nine (50%) patients were treated with corticosteroids and in-
travenous immunoglobulin. The mortality rate was 5.5%, and
the relapse occurred only in one case. In two-thirds of the pa-
tients, prognosis for complete recovery was excellent.

Conclusion: Childhood ADEM is a benign condition, affect-
ing both sexes equally. Recurrent infections have been its
COmMmOon cause in our center.
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Introduction

cute disseminated encephalomyelitis (ADEM) is an
inflammatory demyelinating disease of the central

nervous system, characterized by acute or subacute
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onset of neurologic signs and symptoms along
with the evidence of multifocal lesions of de-
myelination on neuroimaging." ADEM occurs
most commonly in children and young adults
after viral infection or vaccination."?

The aim of the present study was to review
the epidemiology of the disease as well as its
clinical features, neuroimaging, treatment, and
outcomes in patients referred to a single insti-
tution in Tehran.

Materials and Methods

In this descriptive and prospective study from
September 2003 to March 2006, of all the pa-
tients admitted at Mofid Children Hospital -a
tertiary center for pediatric neurology disorders
affiliated to Shahid Beheshti University of
Medical Sciences in Tehran- those with acute
or subacute onset of polysymptomatic presen-
tation, affecting focal or multifocal areas of
CNS were enrolled. Patients were followed-up
for two years in every 6 months intervals.

The patients had no history of neurological
symptoms suggestive of an earlier demyelinat-
ing episode. The inclusion criterion was white
matter changes on brain-spinal imaging, with-
out radiologic evidence of a previous destruc-
tive white matter process. All the patients were
evaluated at 3, 6, 12, and 24 months after the
onset of the disease.

We gathered and analyzed the data related
to gender, age at onset, preceding infection or
immunization, season of onset, neurological
symptoms at of the time of presentation, the
findings on neuroimaging and cerebrospinal
fluid evaluations, clinical course, and final neu-
rologic outcomes.

Results

Eighteen patients with a mean age of 6 years
(age range 5 months to 12 years) were included
in this study.Male to female ratio was 0.9:1. Thir-
teen (72%) patients presented in fall or winter.

The preceding events in the eighteen pa-
tients are shown in table 1. Seven patients
(39%) had no documented previous illness and
were considered to have spontaneous or cryp-
togenic ADEM.

Table 1: Precedent events in children with acute dis-
seminated encephalomyelitis.
Precedent event

Patients No (%)

non specific URI 5(28)
vaccination 2(11)
gastroenteritis 1(5.5)
non-specific febrile illness 2(11)
hepatitis 1(5.5)
no defined prodrome 7 (39)
Total 18 (100)

The frequency of presenting features is
shown in table 2. The polysymptomatic presen-
tation was a combination of multifocal deficits.
Motor deficits and cranial nerve palsies were
the most frequent initial findings each were
detected in 13 (72%) patients.

Table 2: Frequency of presenting features in children
with acute disseminated encephalomyelitis.
Presenting feature Patients No (%)

Motor deficit 13(72)
Cranial nerve palsy 13(72)
Fever 7 (38)
Consciousness impairment 7(38)
Seizure 6 (33)
Visual complains 5(27)
Vomiting 4(22)
Headache 2(11)
Dysarthria 2(11)
Vertigo 1(5.5)
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In six (33%) patients, evaluation of cerebro-
spinal fluid (CSF) showed abnormal findings
such as lymphocyte pleocytosis (cells from 3 up
to 210/mm3) or mildly elevated protein (up to 84
mg/dl). Because of limited laboratory facilities,
no serologic and microbiologic studies were
done on CSF and blood samples. Elevated
sedimentation rate, was seen in 50% of our pa-
tients. Oligoclonal antibodies, which were only
checked in one patient because of symptom
recurrence, were negative. Elevated sedimenta-
tion rate was detected in nine patients (50%).

Electroencephalography (EEG), done in
half the patients, with seizure as a disease
manifestation, yielded normal findings in 54%
and non-specific findings in 46%.

Brain computed tomography was performed
in 10 patients, which was normal in all but one
patient with brain edema. For all the patients,
magnetic resonance imaging (MRI) was re-
guested and the images were reviewed by a
single radiologist. MRI of the brain showed
multifocal white matter damage, as the hall-
mark of the disease in 89% of the patients. In
two (%11) patients the lesion was single. Focal
or multifocal areas of increased signal intensity
were noted on T2-weighted images of white
matter, basal ganglia, brain stem, cerebellum,
or spinal cord. White matter changes were ob-
served in 13 (76%) patients, mostly in occipital
region (71%). Involvement of the gray matter
(thalamus and basal ganglia) was noted in four
patients (22%) and of the brain stem in two
(11%). Changes of the spinal cord and cere-
bellum were observed in three (17%) and five
patients (28%) respectively.

All the patients received supportive care and
treatment for the symptoms during the acute
stage of the disease. A short course of high
dose corticosteroid (intravenous methylpredni-
solone, 20-30 mg/kg/day) was administered to
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eight (44%) patients for five consecutive days.
One patient received intravenous immunoglobu-
lin (IVIG) and the remaining nine patients re-
ceived combined IVIG and methylprednisolone.

Twelve out of the 18 (66%) patients had
complete neurological recovery confirmed by
normal results of neurological examinations.
Three (17%) patients had mild neurological
sequelae without disability. One (5.5%) patient
had two relapses that responded to steroids.
Mortality rate was 5.5% and two patients were
lost to follow-up. Marked resolution of demyeli-
nating lesions was noted in five patients who
had a second cranial MRI at the end of the
clinical course.

Discussion

Mean age of the patients in our study was 6
years, with no sex predominance. Kalra et al.
reported a mean age of 7.8 years with no sex
predominance.® Tenembaum et al. reported a
mean age of 5.3+3.9 years with a significant
male predominance (M/F:1.8:1)." Lee et al.
reported a mean age of 8.6 years,” and Anlar
et al. reported the mean age of 8 years with a
M/F ratio of 1.7:1.°

Admission policy of the Mofid hospital pro-
hibits admission of patients over the age of 14
years; consequently the mean age of cases in
our study was less than that of other studies.
Our youngest patient was a 5-month old, while
in the other studies the lowest ages were 3, 4,
6, and 8 months.”™

In our study most of the patients presented
in fall or winter (71%), a finding similar to that
of the other studies done by Bennetto et al.
and Murthy et al.***?

Preceding events were noted in 61% of our
patients (either viral infection or vaccination).
Murthy reported that 72% of their cases had
had recent upper respiratory tract illness.*
Hyson et al. reported that 71% of their study
group had a prodromal illness.* History of pre-
ceding viral infection or vaccination was also
reported by Kalra et al. in 52% of theirJ)atients,
and by Thomas et al. in 50% of theirs.>®

The most common presenting signs and
symptoms in our study group were motor defi-
cit and cranial nerve palsy. Murthy et al. re-
ported that their patients presented most often
primarily with motor deficits (77%). The second
most common condition in their studP/ was al-
tered level of consciousness (45%)." Similar
findings were also reported by Anlar et al.®

Ataxia, a common feature in the study done by
Hynson et al. was not seen in our study.™ Unilat-
eral or bilateral long tract signs and acute hemi-
paresis (85% and 76% respectively), were pre-
senting findings in the Tenembaum et al. study.”

Although visual problems were not a com-
mon finding in other studies, visual deficits
were reported by Karla and Tenembaum, at
42.1% and 23% respectively.®*

The results of CSF examination and elec-
troencephalographic studies were not signifi-
cant in our patients, a finding similar to that of
the other studies.>* Brain computed tomogra-
phy, specifically at the onset of the disease,
may be normal, and hence is not often helpful
in establishing the diagnosis."

Elevated sedimentation rate, rarely indicated
in other studies,” was seen in 50% of our pa-
tients. MRI findings varied in different studies.
We found occipital white matter involvement in
71% of our patients at the beginning of the ill-
ness, whereas Karla reported white matter
changes mostly in the frontoparietal (84.2%)
and occipital (52.6%) areas. Hynson noted that
lesions found by MRI were most commonly
seen in the frontal and parietal lobes.** Murthy
reported those lesions were located in the fron-
tal (48%), followed by the parietal (22%), the
temporal (7%), and the occipital (6%) regions.**
Occipital lesions found by MRI could cause the
patients' visual problems. Neurological out-
comes in our patients were favorable, which
were similar to the other studies.*****

Conclusions

Acute disseminated encephalomyelitis is an
acute yet treatable inflammatory and demye-
linating disease with varying clinical presen-
tations. It seems more frequent than previ-
ously reported. Childhood ADEM is a benign
condition, affecting both sexes equally. Re-
current infections have been its common
cause in our center.

Computed tomography is not a sensitive di-
agnostic tool, but MRI can be helpful. Patients
with acute onset of unexplained encephalopa-
thy or focal neurological deficit should hence
be considered for brain-spine MRI at the early
stage of the disease. It appears that ADEM is a
benign disease that responds well to immuno-
modulating therapy and the clinical outcome,
overall is favorable.

Acknowledgments

The authors are indebted to Mrs. Nilufar Shiva
for her critical editing and assistance in the
preparation of the manuscript.

References

1 Stonehouse M, Gupte G, Wassmer E,

Whitehouse WP. Acute disseminated en-
cephalomyelitis: recognition in the hands

Iran J Med Sci September 2007; Vol 32 No 3 145



N. Khosroshahi, K. Kamrani, F. Mahvelati, M. Ghofrani

of general pediatricians. Arch Dis Child
2003; 88: 122-4.

Dale RC, Branson JA. Acute disseminated
encephalomyelitis or multiple sclerosis:
can the initial presentation help in estab-
lishing a correct diagnosis? Arch Dis Child
2005; 90: 636-9.

Karla V, Gulati S, Garg A. 18 Acute dis-
seminated encephalomyelitis-A clinical and
Neuroradiological profile of paediatric pa-
tients. International Congress of Pediatric
Neurology in India 2004; 157-8.
Tenembaum S, Chamoles N, Fejerman N.
Acute disseminated encephalomyelitis: a
long-term follow-up study of 84 pediatric
patients. Neurology 2002; 59: 1224-31.
Lee WT, Wang PJ, Liu HM, et al. Acute
disseminated encephalomyelitis in chil-
dren; clinical neuroimaging and neuro-
physiologic studies. Zhonghua Min Guo
Xiao Er Ke Yi Xue Hui Za Zhi 1996; 37:
197-203.

Anlar B, Basaran C, Kose G, et al. Acute
disseminated encephalomyelitis in chil-
dren: outcome and prognosis. Neuropedi-
atrics 2003; 34: 194-9.

146 Iran J Med Sci September 2007; Vol 32 No 3

10

11

12

13

14

Taketani T, Kimura M, Kishi K, et al. Acute
disseminated encephalomyelitis in a 3-
month-old infant. No To Hattatsu 2001; 33:
172-7.

Thomas GS, Hussain IH. Acute dissemi-
nated encephalomyelitis: a report of six
cases. Med J Malaysia 2004; 59: 342-51.
Gabis LV, Panasci DJ, Andriola MR,
Huang W. Acute disseminated encepha-
lomyelitis: an MRI/MRS longitudinal study.
Pediatr Neurol 2004; 30: 324-9.

Balu R, Shanbag P, More V, Vaidya M.
Acute disseminated encephalomyelitis. In-
dian J Pediatr 2004; 71: 1035-8.

Bennetto L, Scolding N. Inflammatory/post
infectious encephalomyelitis. J Neurol
Neurosurg Psychiatry 2004; 75: i22-8.
Murthy SN, Faden HS, Cohen ME, Bakshi
R. Acute disseminated encephalomyelitis
in children. Pediatrics 2002; 110: e21.
Hynson JL, Kornberg AJ, Coleman LT, et
al. Clinical and neuroradiologic features of
acute disseminated encephalomyelitis in
children. Neurology 2001; 56: 1308-12.
Garg RK. Acute disseminated encephalo-
myelitis. Postgrad Med J 2003; 79: 11-7.



