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Acute disseminated encephalomyelitis
in a young patient: A case report
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Abstract. The diagnosis of acute disseminated encepha-
lomyelitis (ADEM) is challenging due to the existence of
other medical conditions that mimic its symptoms and the
lack of precise biomarkers. Timely diagnosis is essential for
commencing an appropriate treatment, which enhances the
clinical trajectory and long-term prognosis. The purpose of the
present study was to emphasize significant concerns, specifi-
cally for neurologists and radiologists, due to the difficulties
involved in identifying this disorder. Neurologists must have
an extensive understanding of the clinical manifestations
and constraints of current diagnostic tests. Furthermore, this
understanding is equally essential for radiologists, as it serves
as the foundation for precise diagnostic interpretations derived
from imaging findings. The intricate nature of neurological
disorders frequently necessitates a cooperative effort between
neurologists and radiologists to guarantee precise diagnosis
and efficient therapy strategizing. The present study discusses
a case of a male patient who was diagnosed with ADEM based
on clinical, biological and imaging evaluations.
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Introduction

ADEM, known as acute disseminated encephalomyelitis, is
an inflammatory demyelinating disorder affecting the central
nervous system. This autoimmune disorder predominantly
manifests in pediatric and adolescent populations, frequently
as a consequence of an infection or immunization (1). ADEM
is a rare disease affecting the central nervous system, charac-
terized by an inflammatory response in the brain and spinal
cord. It is an acute condition that tends to proceed rapidly (1,2).
It is usually monophasic, but some patients may have either
recurrences or an ADEM-like presentation as the first attack
of a chronic demyelinating disease such as multiple sclerosis
(MS) or neuromyelitis optica (2). The wide range of clinical
manifestations and progression of ADEM poses difficulties in
determining the optimal therapy strategy for each patient. The
present study addresses both the potential consequences that
may occur with the progression of the disease and emphasizes
the beneficial effects of targeted and symptomatic therapy.

The present paper provides an overview of the clinical
symptoms, diagnostic methods and treatment options
for ADEM. It highlights the effectiveness of intravenous
methylprednisolone and immunoglobulin in improving the
condition. The paper specifically emphasizes the significance
of neurological symptoms and the need to correlate them with
biological and imaging results.

Case report

A 19-year-old male, without any previous medical conditions,
arrived at the Neurology Clinic of ‘Sf. Ap Andrei’ Emergency
County Clinical Hospital (Constanta, Romania) with a sudden
onset of speech difficulties, motor impairment in the right arm
and paresthesia on the right side of the body. The patient was
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admitted to the ‘Sf. Ap Andrei’ Emergency County Clinical
Hospital in Constanta, Romania, in October 2023 and was
discharged following a 19-day hospitalization period.

On admission, neurological examination indicated that
the patient was conscious and alert, experienced difficulties
mobilizing the right limbs during tests for paresis tests and
displayed signs of expressive aphasia. The native computed
tomography (CT) scan of the brain revealed a hypodense area
in the left corona radiata, but the blood tests showed normal
results.

At 2 days after admission, the patient underwent a brain
and cervical spine MRI with and without a gadolinium-based
contrast substance. The results indicated demyelinating
lesions, intracerebral, both infratentorial and supratentorial,
cervical and dorsal spinal cord, some of them metabolically
active, suggestive for the diagnosis of multiple sclerosis
(Figs. 1-3). On day 5 after admission, the neurologist decided
to perform the following tests: MOG antibody, anti-aquaporin
4 antibody, HIV 1+2, VDRL, anti-Borellia bugdoferi antibody,
anti-toxoplasma antibody, anti-cytomegalovirus antibody,
anti-double-stranded DNA antibodies and extended ANA blot
profile serum (Table I). All test results were negative.

Based on the aforementioned findings, the treatment
commenced with methylprednisolone therapy at a dosage of
500 mg administered twice daily for a duration of 5 days.
Following a 6-day period, a lumbar puncture was conducted.
Macroscopically, the cerebrospinal fluid (CSF) exhibited minor
hemorrhaging in the first sample tube, whereas the second
sample tube appeared transparent and clear. In the complete
CSF examination, albuminorachia, glycorrhachia and a total of
66 elements were identified. Positive results were obtained while
testing for oligoclonal bands in the cerebrospinal fluid (Table II).

Based on the aforementioned investigations, there was a
suspicion of acute disseminated encephalitis. Subsequent eval-
uations and discussions were conducted in accordance with
this. Furthermore, a 5-day prescription of human immuno-
globulin therapy was commenced. The neurological condition
of the patient demonstrated a progressive improvement from
day 5 until the patient was discharged.

The infectious disease specialist recommended IgM for
Epstein-Barr virus, including a repeat lumbar puncture to extract
cerebrospinal fluid for HIV 142 testing, IgM for West Nile virus
and Koch's bacillus from cerebrospinal fluid (Table II). The
results of all mentioned investigations were negative.

Following a 19-day hospitalization, the patient's health state
showed improvement, leading to his subsequent discharge.
The neurological examination revealed that the patient was
conscious, temporally and spatially oriented, without neck
stiffness, normal oculomotor function, denies diplopia, no
nystagmus, symmetrical facial expression, normal speech, no
swallowing difficulties, no motor deficits, hypoesthesia in the
right limbs, ataxia in the right upper limb, bilateral vibratory
hypoesthesia in the lower limbs (4/8), and in the upper limbs
(6/8) bilaterally. Ataxic gait possibly without support, bilateral
Babinski sign and non-systematized positive Romberg sign.

Discussion

Autoimmune demyelinating disorders such as ADEM can
pose a significant challenge in differentiating it from multiple

Figure 1. Cerebral MRI. (A and B) Round and oval shaped lesions (red
arrows) with high T2 signal and (C) FLAIR hyperintense, located within
the white matter and near the cortex, including the cerebellum (red arrows).
(B) Surrounding edema is noted near the bigger lesions. (D) Ring-like or
punctate enhancement is demonstrated after contrast medium injection (red
arrows).

Figure 2. MRI findings. (A) Brain stem lesions with high T2 (red arrows) and
(B) STIR signal (red arrows).

sclerosis, leading to delays in achieving a timely and precise
diagnosis (3). MRI is currently the most valuable tool in
diagnosis and differential diagnosis. However, complex
radiological findings can overlap, leading to misinterpretation,
confusion or misdiagnosis (4,5).

The present patient represented a challenge in both diag-
nosis and treatment, primarily because of the diversity of
possible differential diagnosis. In the case of this 19-year-old
male patient, the main focus of the differential diagnosis
was primarily between acute disseminated encephalitis and
multiple sclerosis.

In order to support the diagnosis of multiple sclerosis, a
series of tests were conducted, encompassing MOG antibody,



Table I. Results of the blood tests.

Parameter Result Normal result
MOG antibody Negative Negative
Anti-aquaporin 4 antibody <1/10 <1/10
HIV 1+2 Negative Negative
VDRL Negative Negative
Anti-toxoplasma antibody Negative Negative
Anti-cytomegalovirus antibody ~ Negative Negative
Anti-double-stranded DNA Negative Negative
antibodies

ANA blot profile serum testing ~ Negative Negative

MOG, myelin oligodendrocyte glycoprotein; HIV, human immuno-
deficiency virus; VDRL, venereal disease research laboratory; DNA,
deoxyribonucleic acid; ANA, antinuclear antibody.

Table II. Findings from cerebrospinal fluid analyses.

Parameter Value Normal value
CSF albumin 508 350
CSF chloride 123 120-130
CSF glucose 90 45-80
Number of elements 66 <3
Anti-WNV MAbs Negative Negative (<0)
Oligoclonal bands Positive Negative
Mycobacterium tuberculosis Negative Negative

Anti-WNV MAbs, anti-monoclonal antibodies to West Nile Virus.

anti-aquaporin 4 antibody, HIV 1+2, VDRL, anti-Borellia
burgdorferi antibody, anti-toxoplasma antibody, anti-cytomeg-
alovirus antibody, anti-double-stranded DNA antibodies and
extended ANA blot profile serum testing. However, all findings
has negative results. Lumbar puncture was performed. In the
complete CSF examination, albuminorachia, glycorrhachia and
a total of 66 elements were identified. Oligoclonal bands were
also tested in the cerebrospinal fluid with positive results. They
were suggestive for identifying the autoimmune mechanism of
the diagnosis. At the time of admission, patient assessments
included determining any recent exposure to COVID-19 and
the patient's vaccination status against SARS-CoV-2 infection.
The pandemic that resulted from the spread of SARS-CoV-2
viral infections has affected the population worldwide but
has characteristically shown a preponderance for affecting
adults (6,7).

In the case of the presented patient, he had not been vacci-
nated during the pandemic and had not recently experienced
symptoms that would raise suspicion of SARS-CoV-2 infection.
The brain and cervical spine MRI, performed native and with
gadolinium-based contrast substance, indicated the presence
of demyelinating lesions. These lesions were observed intrace-
rebrally, encompassing both infratentorial and supratentorial
regions, as well as in the cervical and dorsal spinal cord.
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Figure 3. Spine MRI. (A) Sagittal spinal cord MRI, T2 and STIR sequences.
(B) Longitudinally extensive lesion at the level of the cervical spinal cord.

The differential diagnosis also considered limbic encepha-
litis; however, the distribution of the lesions on the MRI did
not align. The typical involvement sites in limbic encephalitis
are the mesial temporal lobes and limbic systems, usually
characterized by cortical thickening and increased T2/FLAIR
signal intensity in these regions (5). Given all the evidence and
a careful differential diagnosis, the final diagnosis was acute
disseminated encephalomyelitis.

We want to underline the importance of adding more
identification points between ADEM and multiple sclerosis,
highlighting that the use of cerebral MRI images and blood
test results is crucial for differentiation and accurate diagnosis
of these conditions. These additional details are essential to
ensure precise assessments and to avoid confusion between the
two medical conditions.

Neurological diseases, particularly those associated with
demyelination and inflammation, pose substantial challenges
in terms of diagnosis and subsequent management (8). These
diseases can present with a wide range of symptoms, which can
often overlap with other conditions, making accurate diagnosis
difficult (9). Additionally, the progression of these diseases can
vary widely from person to person, further complicating treat-
ment plans. Research into the underlying causes of neurological
diseases, as well as potential new treatments, is ongoing (10).
Advances in genetic testing and imaging techniques continue
to improve our understanding of these conditions and may
lead to better diagnostic tools and targeted therapies in the
future (9,10). Accurate diagnosis plays a pivotal role in guiding
therapeutic decisions, facilitating disease monitoring and opti-
mizing patient outcomes (11). However, due to the intricate
nature of these disorders, identifying the correct diagnosis can
be a daunting task for healthcare professionals. The present
study underscores the significance of precise diagnosis in
demyelinating and inflammatory diseases, the complexities
involved in their identification and the implications of misdi-
agnosis (11-13).

In conclusion, the case discussed in the current paper effec-
tively illustrated the obstacles that must be addressed in order
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to establish a precise diagnosis. The wide array of possible
diagnoses presented a substantial difficulty in assessing the
clinical and radiological presentation of our patient. Timely
diagnosis is crucial in commencing suitable therapeutic
interventions, which in turn can enhance prognosis results for
patients with encephalomyelitis. Yet, the intricate relationship
between ADEM and MS presents difficulty in establishing
definitive links and comprehending the underlying mecha-
nisms. Ongoing research is being conducted to understand the
complex relationship between these disorders and to discover
diagnostic markers that might assist in differentiating between
them. The progress made in comprehending the connections
between ADEM and MS shows potential for developing
improved diagnostic tools and adjusting therapy approaches to
provide better care for patients.
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