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Case Report

ACUTE DISSEMINATED ENCEPHALOMYELITIS
MIMICKING ACUTE MENINGOENCEPHALITIS
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SUMMARY - Acute disseminated encephalomyelitis is an inflammatory demyelinating disease
of the central nervous system that usually occurs following an antecedent infection or vaccination.
Children and young adults are predominantly affected, but it has low incidence in children younger
than 3 years. The disease manifests with a wide range of neurological abnormalities and a variable
combination of fever, headache, meningism, convulsion and cranial nerve palsies, and there are no

pathognomonic clinical or laboratory findings. So, establishment of definitive diagnosis is challen-

ging in infants. This challenge may result in delayed diagnosis and consequently delayed treatment

of acute disseminated encephalomyelitis, which may cause permanent neurological disability. Here-

in, we report an infant with acute disseminated encephalomyelitis, who mimicked the symptoms of
meningoencephalitis and the correct diagnosis and treatment were delayed till the development of

a severe phase of the disease.
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Introduction

Acute disseminated encephalomyelitis (ADEM)
is a monophasic, polysymptomatic disorder resulting
from inflammatory demyelination of the central ner-
vous system (CNS) white matter'. It usually develops
very fast and presents various combinations of motor,
sensory, visual and cognitive signs to general pedia-
tricians®*. The diagnosis is established by evidence of
multifocal, hyperintense lesions on fluid-attenuated in-
version recovery (FLAIR) and T2-weighted magnetic
resonance imaging (MRI) scan®. ADEM is a rare
disease with an estimated incidence of 0.8/100,000/
year, usually occurring after an infection or vaccina-
tion"®. The incidence is highest in children but low
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among very young patients, especially those below
three years of age’.

In children, ADEM can present with a prodromal
phase including fever, malaise, headache, nausea and
vomiting, which usually progresses over hours or days
to meningeal signs and drowsiness. These symptoms
represent a diagnostic challenge. In children, espe-
cially in infants, the manifestations of ADEM can
be interpreted by several conditions due to the wide
range of possible etiologies. This diagnostic challenge
may result in delayed diagnosis until the symptoms of
a severe phase of disease appear. Consequently, delay
in treatment may cause permanent neurological dis-
ability acquired very early in life**.

There are only few cases of infantile ADEM in the
literature. The mean age of children with ADEM who
have been reported in the literature since 1987 was 6.7
years and only rarely there was a case younger than 1
year®”. In a study of 28 patients with ADEM, there
was not any case of ADEM younger than 3 years.
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Herein, we report a 3-month-old girl with ADEM,
who mimicked the symptoms of septic meningoen-
cephalitis. She was first treated as a case of meningitis
and after deterioration of her condition, she was diag-

nosed as ADEM.

Case Report

A 3-month-old girl with a chief complaint of fever
and poor feeding was admitted to emergency depart-
ment of the Children’s Medical Center, Pediatrics
Center of Excellence in Iran. She was the first child
to unrelated parents, was born by cesarean section and

had a birth weight of 3500 g. She had up-to-date im-
munization.

One week before admission, she had rhinorrhea,
coughing and wheezing. Family physician diagnosed
it as a nonspecific upper respiratory tract infection and
prescribed amoxicillin and acetaminophen, which
improved the symptoms. Three days prior to admis-
sion, she presented fever, fatigue and poor feeding.
Finally, the patient was admitted to the emergency
department due to exacerbation of these symptoms.
On admission, she was ill-looking, anicteric and fe-
brile (tympanic temperature, 38.5 °C), with low state
of consciousness. She had tachypnea with a respira-

524

Table 1. Laboratory findings of the patient

Patient Normal range

White blood cell count 1750/pLL 4.5-11.0 10%/pLL
Red blood cell count 4.1 3.1-4.3 mill/mm?3
Reticulocyte count 3% 0%-2.8%
Platelet 532000 300-700x10%/mm?3
Hematocrit 27.1% 29%-42%
Neutrophils 62% 17%-45%
Lymphocytes 33% 41%-71%
Monocytes 4% 4%-7%
Eosinophils 0.7% 0%-3%
Basophils 0.3% 0%-1%
Hemoglobin 9.1g/dL. 13.5-17.0 g/dLL
Mean cellular volume 77.5 fm 74-96 fm
C-reactive protein 15 mg/dL. 0-12 mg/dL
Erythrocyte sedimentation rate 15 mm/h 0-20 mm/h
Lymphocyte markers:

CD3 76% 49%-76%

CD4 60% 31%-63%

CD19 11.9% 14%-37%

CDs 16.6% 17.4%-34.2%
Arterial blood gas:

pH 7.44 7.35-7.45

PCO, 25 mm Hg 35-45 mm Hg

HCO, 17 mEq/L 19-25 mEq/L
Cerebrospinal fluid:

White blood cell count 42/pL (80%Lymph) 0.7 WBC/mm3

Red blood cell count 2 0

Glucose 57 mg/dL 40-80 mg/dL

Protein 25 mg/dL. 5-40 mg/dL.

Acta Clin Croat, Vol. 52, No. 4, 2013



M. R. Ashrafi ez al.

Acute disseminated encephalomyelitis; bacterial meningoencephalitis

tory rate of 48/min. The patient had neither diarrhea
nor vomiting. She had had low urine volume from the
previous day. The patient had nothing abnormal on
physical examination and also neck stiffness was ab-
sent, but she had a slight bilateral palpebral edema.

Urine and blood culture, serology for human immu-
nodeficiency virus (HIV), cytomegalovirus (CMV),
Epstein-Barr virus (EBV), HHV6, influenza, herpes
simplex viruses (HSV) and typhoid and paratyphoid
A and B fever were done and were all negative. Labo-
ratory results for blood revealed normocytic anemia
with mild respiratory alkalosis and increased inflam-
matory markers (Table 1). Immunologic tests were
all within the normal range. Lumbar puncture was
performed and cerebrospinal fluid (CSF) analysis re-
vealed leukocytosis with lymphocytic predominance.

Due to the presence of fever and inflammatory
changes in blood and CSF, the initial diagnosis was
infective meningoencephalitis, especially herpes sim-
plex meningoencephalitis; therefore, empirical treat-
ment with ceftriaxone, vancomycin and acyclovir was
started. In the next few hours, the patient showed
signs of respiratory distress. In the meantime, CSF
was analyzed for HSV, HHV7, influenza, HIN1 us-
ing the polymerase chain reaction (PCR), with nega-
tive results.

On day 3, the patient developed focal seizures
with upward gaze on the right eye and bilateral tonic
movements in the limbs with right-sided dominance.
These seizures repeated 3 times within 2 hours; so,
phenobarbital was administered to the patient. After
8 hours, phenytoin was added to drug regimen due to
another event of seizure, which improved the patient’s
condition. Electroencephalography (EEG) was not
remarkable for epilepsy. Computed tomography (CT)
scan of the brain was performed, which revealed mild
prominence of the frontal lobe gyri, widening of the
sylvian fissure, minimal prominence of the lateral
ventricle, and excess of extra-axial fluid. Dexametha-
sone (0.15 mg/kg every 6 hours) was added to drug
regimen to prevent focal neurological deficits of prob-
able meningitis. On day 4, the patient’s general status
including fever, consciousness and respiratory distress
improved dramatically. Dexamethasone was stopped,
but several hours later, the patient presented right eye
deviation and anisocoria (right pupil mitotic and left
mydriatic). A positive Babinski sign in the right foot
was seen too. In the next hours, the patient developed
fatigue and low grade fever. On MRI, disseminated
demyelinated lesions in the right periventricular re-
gion, left cerebellum and brain stem were seen. Con-
sidering the signs, MRI results and exclusion of other

Fig. 1. Magnetic resonance images of the brain before treatment, fluid-attenuated inversion recovery (FLAIR) sequence.
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possible etiologies, the diagnosis of ADEM was es-
tablished (Fig. 1). Therefore, corticosteroid therapy
was started with prednisolone (2 mg/kg/day), while
antibiotics were stopped. On day 3 of corticosteroid
therapy, all the symptoms including fever improved.
Taking brain stem lesions into consideration, the
auditory brainstem response (ABR) test was taken,
which yielded normal result. Corticosteroid therapy
was continued with a tapering dose of oral prednisone
for 6 weeks.

Discussion

Acute disseminated encephalomyelitis is a rare de-
myelinating disorder of the white matter of the CNS
with highest incidence in childhood™*¢. Although it
has a wide range of clinical manifestations, includ-
ing various combinations of motor, sensory, visual and
cognitive symptoms, it usually begins with systemic
symptoms like fever, malaise, myalgia, headache,
nausea, and vomiting'™'?. The severe course of the
disease can be presented by a variable combination of
convulsions, cranial nerve palsies, visual field deficits,
language disturbances, mental status abnormalities,
and psychiatric changes in children*!"'2, Seizures are
mainly seen in severe cases in children younger than
5 years*®. Our patient in the early phase of disease
presented with just a low grade fever, fatigue and poor
feeding, and due to the delay in diagnosis and con-
sequently mistreatment rapidly developed seizures as
a manifestation of a severe phase of the disease. In
our patient, the course of development of symptoms
and their improvement in response to corticosteroids
were more rapid than usual. These findings suggest
an aggressive form of the disease, which may be age-
related™.

Timely diagnosis of ADEM is of great importance
because delay in treatment may result in permanent
neurologic disorder*®. In infants, in-time diagnosis
can be compromised by a number of factors. The rar-
ity of infantile ADEM is one of the most important
factors that may delay suspicion and thus the diagno-
sis of ADEM. In infants, the systemic symptoms of
the early phase of the disease present as some more
nonspecific symptoms, such as poor feeding, fatigue
and fever. These symptoms in infants represent a di-
agnostic challenge as they can be caused by a wide
range of possible etiologies®!¢*. Therefore, the dis-
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ease may remain unsuspected and without appropri-
ate treatment would develop to severe phase and pres-
ent with cranial nerve palsies and generalized or focal
seizures'™2. As there are no pathognomonic clinical
or laboratory findings for ADEM, even on brain CT
or MRI, the physician can take ADEM in consider-
ation only through a careful process of exclusion of
other diseases*". These laboratory tests often delay
the establishment of ADEM diagnosis and appropri-
ate treatment.

'The first and most important differential diagnosis
in the early phase of ADEM, especially in infants,
is acute viral, bacterial, or parasitic meningoencepha-
litis, especially HSV meningoencephalitis?*%1520,
Meningoencephalitis has the same initial clinical fea-
tures as ADEM (fever, headaches, and confusion)®.
ADEM usually begins after a nonspecific upper re-
spiratory tract infection, so the physician may assume
the antecedent infection if ADEM has extended to
the meninges and brain and misinterpret the symp-
toms as meningoencephalitis®’. If this event is too
close to presentation of ADEM, this would be even
more disguising, as in our patient. The latency period
takes 4 to 21 days on average**. The reason for the
short latency period in our patient may have been the
immaturity of the CNS myelin or age related differ-
ences in the patient’s immune response in comparison
to adults.

Laboratory findings in ADEM, which are the
same as in septic meningoencephalitis, show an in-
flammatory profile such as elevated white cell count,
erythrocyte sedimentation rate and C-reactive pro-
tein'’. Even by CSF, the physician cannot exclude sep-
tic meningitis, as the CSF profile in ADEM shows
lymphocytic pleocytosis or polymorphonuclear leu-
kocytosis in early phases’. In addition, atypical CSF
profile in infantile ADEM may delay the diagnosis.
For instance, the total protein content in CSF is usu-
ally increased’, but in the presented case there was no
increase in the CSF protein content. CT scan most
of the time is unrevealing but may show evidence of
CSF excess mostly due to inflammatory reactions.
The evidence of CSF excess in our patient’s CT scan
was a misleading factor, which was interpreted as a
consequence of meningoencephalitis. After the epi-
sodes of seizure, EEG may be done, which usually
does not demonstrate any significant changes’.
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‘The most valuable test for the diagnosis of ADEM
is MRI, although no imaging criteria have been
identified for ADEM”*. Inflammatory demyelinat-
ing white matter lesions, as hallmarks of ADEM,
are most frequently identified on T2-weighted and
FLAIR sequences. These asymmetric lesions usu-
ally involve the subcortical and central white matter
in children and in 30%-60% of cases they may also
involve periventricular white matter®. The MRI of
the patient presented also revealed lesions in the cer-
ebellum and brainstem, which are common sites of
involvement in children?.

Treatment of infantile ADEM is an enigma. The
fatality rate of ADEM is 10%-25%, with neurologic
deficits in up to 40% of survivors™’. Due to the low
incidence of ADEM, currently there is no controlled
trial concerning treatment of ADEM, so therapies for
ADEM are just based on clinical data’. We used cor-
ticosteroid therapy as the first-line treatment to im-
prove cerebral edema and inflammatory process in the
brain”'”?*. Although the efficacy of corticosteroids has
not been well established, the result of this treatment
in our patient was favorable, since dramatic improve-
ment was seen even with a low dose of dexamethasone.
Herpetic meningoencephalitis should be excluded as a
probable differential diagnosis before treatment with
corticosteroids, as it is a contraindication. It is recom-
mended to use appropriate antibiotic and acyclovir to
eliminate possible meningoencephalitis until the di-
agnosis of ADEM is definitely established".

In conclusion, infantile ADEM is difficult to diag-
nose and manage at the clinical level. It is important
to establish a correct diagnosis at an early stage, since
permanent neurological damages may be prevented by
rapid corticosteroid therapy*"®. General pediatricians
should consider the diagnosis of ADEM in children
with meningism, fever and acute encephalopathy, es-
pecially when they appear after an infection or vac-
cination®. In this condition, most of the time an early

MRI will help the physician suspect ADEM?%24.25,
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Sazetak

AKUTNI DISEMINIRANI ENCEFALOMIJELITIS KOJI IZGLEDA KAO AKUTNI
MENINGOENCEFALITIS

M. Reza Ashrafi, D. Amirkashani, A. Hirbod-Mobarakeh, B. Yaghmaei, A. Tavassoli, F. Manafii N. Rezaei

Akutni diseminirani encefalomijelitis je upalna demijelinizirajuca bolest sredi$njega Ziv€anog sustava koja se najcesée
javlja nakon prethodne infekcije ili cijepljenja. Uglavnom zahvaca djecu i mlade odrasle osobe, ali ima nisku incidenciju
u djece mlade od tri godine. Bolest se o¢ituje $irokom lepezom neuroloskih nenormalnosti i razli¢itim kombinacijama
groznice, glavobolje, meningizma, konvulzija i paralize kranijskih Zivaca, a nema nikakvih karakteristi¢nih klinickih ili
laboratorijskih nalaza. Stoga je kod dojenc¢adi postavljanje kona¢ne dijagnoze vrlo zahtjevno, §to moze dovesti do kasnjenja
u dijagnozi i posljedi¢no zakasnjelog lije¢enja, a to opet moze uzrokovati trajne neuroloske posljedice. Ovdje prikazujemo
slu¢aj dojenceta s akutnim diseminiranim encefalomijelitisom, kod kojega su simptomi bili sli¢ni simptomima meningo-
encefalitisa pa je zaka$njelo postavljanje to¢ne dijagnoze, a time i lije¢enje dovelo do razvoja teze faze bolesti.

Kljuéne rijeci: Encefalomijelitis, akutni diseminirani; Meningoencefalitis; Prikaz slucaja
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