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Devastating demyelination: A catastrophic presentation of acute
disseminated encephalomyelitis in an adult

Yalini Suppu Saravanan’, Devasena Srinivasan’, Viswanathan Pandurangan’

Abstract

Background: Acute disseminated encephalomye-
litis (ADEM)) is a rare, immune-mediated demy-
elinating disorder of the central nervous system
(CNS). It is typically monophasic and most fre-
quently affects children, but adult presentations,
though uncommon, can be fulminant and associ-
ated with poor outcomes. Diagnosis in adults is
often challenging due to overlapping clinical fea-
tures with infectious and autoimmune processes.
Case presentation: We report the case of a previ-
ously healthy 37-year-old woman who presented
with one week of right upper limb numbness and
severe brachial pain radiating to the neck. Initial
suspicion was brachial neuritis or thoracic outlet
syndrome. The following day, she developed
high-grade fever (>39 °C), chills, sore throat, and
dyspnea. On admission, she was hypotensive
with an absent carotid pulse, requiring cardio-
pulmonary resuscitation, intubation, and ino-
tropic support. Arterial blood gas analysis
showed hypercarbic respiratory failure with pH
7.19, arterial carbon dioxide partial pressure
(PaCO2) 58 mmHg, and a lactate level of 6.2
mmol/l. Chest radiograph revealed bilateral
fluffy opacities. Neurologically, she developed re-
fractory generalized seizures. The electroen-
cephalogram (EEG) showed diffuse epileptiform
activity. Magnetic resonance imaging (MRI) of
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the brain revealed subtle bilateral parietal T2
hyperintensities with diffusion restriction, while
spinal MRI showed longitudinal hyperintensities
from C1 to D3. Laboratory workup revealed
markedly elevated procalcitonin (>100 ng/dl),
normal thyroid-stimulating hormone (TSH)
(0.383 nIU/ml), and negative viral and bacterial
serologies. Serum myelin oligodendrocyte glyco-
protein (MOG) antibody was weakly positive at
1:10. Despite administration of intravenous im-
munoglobulin over three days and escalation of
antiseizure therapy, her sensorium did not im-
prove. Progressive sepsis with metabolic acido-
sis, dyselectrolytemia, coagulopathy, and diffuse
cerebral edema ensued. Repeat imaging showed
early uncal herniation. Despite maximal inten-
sive care, she suffered cardiac arrest and ex-
pired.

Conclusion: This case underscores the fulminant
course of adult-onset ADEM, which may initially
mimic peripheral or systemic illness, delaying di-
agnosis. Even with timely immunotherapy and
intensive supportive care, outcomes can be fatal.
The weak MOG antibody positivity highlights
potential overlap syndromes and the limitations
of current therapeutic strategies. Further re-
search into advanced immunomodulatory thera-
pies and approaches to manage malignant cere-
bral edema is warranted.

Keywords: Acute disseminated encephalomyelitis
(ADEM), central nervous system, demyelinating
disease, fulminant neuroinflammation, myelin oli-
godendrocyte glycoprotein (MOG).
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Introduction

Acute inflammatory conditions of the central nerv-
ous system (CNS) are uncommon but can progress
rapidly, sometimes with devastating outcomes in
otherwise healthy adults. Their clinical course often
overlaps with infectious, autoimmune, and parain-
fectious processes, making early recognition diffi-
cult. Among these disorders, acute disseminated en-
cephalomyelitis (ADEM) is a monophasic, im-
mune-mediated demyelinating condition of the
CNS, more frequently encountered in children but
occasionally reported in adults, where it may follow
a more fulminant trajectory. (1-4) We describe the
case of a previously healthy 37-year-old woman
who initially presented with focal neurological
complaints but deteriorated rapidly into a fatal neu-
roinflammatory syndrome despite timely initiation
of therapy.

Case report

A 37-year-old female schoolteacher, previously
healthy, presented with one week of right upper
limb numbness and severe progressive pain radiat-
ing to the neck, worsened by movement. Initial eval-
uation suggested brachial neuritis or thoracic outlet
syndrome, and nerve conduction studies were
planned.

The following day, she developed high-grade fever
with chills, sore throat, odynophagia, dyspnea, and
chest pain. She later became hypotensive with loss
of carotid pulse and shifted to intensive care unit,
requiring cardiopulmonary resuscitation, intuba-
tion, and inotropic support. Chest radiography re-
vealed bilateral flufty opacities, and arterial blood
gas analysis confirmed hypercarbic respiratory fail-
ure with lactic acidosis. Patient was started on broad
spectrum antibiotics due to the increasing trend of
white blood cells and fever.

Neurologically, the patient developed involuntary
eyelid flickering progressing to generalized seizures
and refractory status epilepticus. EEG showed dif-
fuse epileptiform activity. Magnetic resonance im-
aging (MRI) of the brain revealed subtle gyriform
T2 hyperintensities with diffusion restriction in bi-
lateral parietal lobes. MRI spine demonstrated lon-
gitudinal hyperintensities extending from C1 to D3
without mass lesions. Intravenous immunoglobulin
was administered over three days, and antiseizure
therapy was escalated. Seizure activity ceased, but
her sensorium did not improve.

Progressive sepsis with multiorgan dysfunction en-
sued, including metabolic acidosis, dyselectro-
lytemia, and coagulopathy. Repeat neuroimaging
showed diffuse cerebral and cerebellar edema, ef-
facement of cisterns and ventricles, and early uncal
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herniation. Despite maximal intensive care and sup-
portive measures, she developed cardiac arrest and
expired.

Laboratory investigations included bacterial cul-
tures, viral markers (including severe acute respira-
tory syndrome coronavirus 2 [SARS-CoV-2] and
influenza), parasitic serologies, and antiphospho-
lipid antibodies. Procalcitonin was markedly ele-
vated. Serum myelin oligodendrocyte glycoprotein
MOG antibody was weakly positive at 1:10 (Table
1).

Discussion

ADEM is generally considered a single-episode au-
toimmune demyelinating condition of the central
nervous system, occurring most often in children
but also documented in adults. (1,2) The disorder is
usually preceded by infection or vaccination, with
an aberrant immune reaction against myelin anti-
gens believed to drive the pathology. (1,3) In pedi-
atric populations, outcomes are often favorable with
corticosteroid therapy, but in adults, disease onset
can be atypical and sometimes progresses rapidly
with high morbidity and mortality. (3,4) Rare fulmi-
nant forms have been described, characterized by
explosive neurological decline and life-threatening
cerebral edema. (5,6)

In the present case, the patient’s early symptoms—
unilateral sensory loss with severe brachial pain—
resembled peripheral nerve pathology, particularly
brachial neuritis. (7) This highlights the diagnostic
challenge in adult ADEM, where initial focal or
radicular features may delay recognition. Subse-
quent systemic manifestations including fever, res-
piratory failure, and hemodynamic collapse were
consistent with a parainfectious presentation, which
has been linked to viral triggers such as adenovirus
and influenza in prior reports. (8,9)

MRI demonstrated new onset bilateral cortical sig-
nal changes together with longitudinal lesions
across the cervical-thoracic cord, findings strongly
indicative of inflammatory demyelination. (10—13)
An additional challenge was the weakly positive
MOG antibody. Low titres alone are not sufficient
to establish MOG antibody-associated disease;
however, overlap between adult ADEM and MOG
seropositivity has been documented, raising the pos-
sibility of a broader disease spectrum. (12,14)
Recognition of such overlap is clinically relevant, as
MOG antibody-associated demyelination may dif-
fer in prognosis and relapse risk.

Despite treatment with intravenous immunoglobu-
lin (IVIG), antiseizure medications, and intensive
supportive measures, the patient’s condition pro-
gressed to severe cerebral edema with herniation, a
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complication noted in fulminant cases. (5,6,10,15)
Corticosteroids were deferred due to suspected in-
fection and pending culture results. Although de-
compressive craniectomy and other rescue therapies
have been attempted in isolated reports, outcomes
have remained inconsistent. (6,15)

This case illustrates that adult-onset ADEM can pre-
sent as peripheral or systemic illness in the early
stages, complicating timely diagnosis. Also disease
trajectory can be abrupt and catastrophic, even with
appropriate immunotherapy and intensive care. Ra-
diological and antibody findings are helpful but not
definitive, and diagnostic uncertainty remains in
cases with overlapping features. Finally, the limita-
tions of current therapies highlight the need to in-
vestigate additional strategies, such as plasma ex-
change, B-cell-targeting biologics, or approaches to
malignant cerebral edema.

To conclude, fulminant ADEM in adults represents
a rare yet often fatal manifestation of an otherwise
usually monophasic illness. Prompt recognition,
rapid initiation of immunotherapy, and coordinated
intensive care remain critical, but further research is
needed to identify effective treatments for aggres-
sive neuroinflammatory syndromes.

Conclusion

Fulminant ADEM in adults is an extraordinarily
rare but catastrophic presentation of an illness more
commonly seen as a monophasic, self-limiting dis-
order in children. In contrast, the adult fulminant
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phenotype is distinguished by precipitous neurolog-
ical decline, severe cerebral edema, and high mor-
tality despite maximal supportive and immunomod-
ulatory therapy. For intensivists, such cases high-
light the dual challenge of achieving rapid diagnos-
tic certainty amid diagnostic overlap with other ful-
minant demyelinating or infectious encephalitides,
while simultaneously initiating timely neuroprotec-
tive and disease-modifying interventions.

Critical care support is central to management: me-
ticulous intracranial pressure control, prevention of
secondary brain injury, seizure management, and
organ support remain essential components of care.
Yet, even with aggressive corticosteroid therapy,
adjunctive use of IVIG or plasma exchange, and co-
ordinated neurocritical care, outcomes remain dis-
mal in many patients. This underscores the urgent
need for prospective studies to define prognostic
markers, evaluate emerging biologic or targeted im-
munotherapies, and establish standardized treat-
ment algorithms for fulminant neuroinflammatory
syndromes.

This case reinforces the devastating nature of fulmi-
nant adult-onset ADEM and illustrates that im-
proved recognition, early immunotherapy, and opti-
mized multidisciplinary intensive care are impera-
tive. However, altering the natural history of this en-
tity will ultimately depend on translational research
that bridges neuroimmunology with critical care
practice.
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Table 1. Important investigations

Viral markers

- HBsAg Negative
-HCV Ab Negative
- HIV p24, I and II antibody Negative
Infectious etiology

- Dengue serology Negative
- Malaria Negative
- Scrub typhus serology Negative
- Leptospirosis serology Negative

Respiratory viral panel for Influenza A subtype HIN1, Influenza B, SARS Negative
CoV-2, respiratory syncytial virus A and B

Blood, urine, and endotracheal tube cultures No Growth

Others

- Procalcitonin >100 ng/dl

- Thyroid stimulating hormon 0.383 micro [U/ml
- Anti thyroid peroxidase 7.22 TU/1 (normal <34)
- Anti nuclear antibody Negative

- Anti neutrophil cytoplasmic antibody Negative
Antiphospholipid antibodies

- Anticardiolipin antibodies (IgG, IgM) Negative

- Anti beta 2 glycoprotein (IgG, IgM) Negative

- Lupus anticoagulation Negative

Legend: HbsAg=hepatitis B

surface antigen; HCV Ab=hepatitis C virus antibody; HIV=human

immunodeficiency virus; SARS CoV-2=Severe Acute Respiratory Syndrome Coronavirus 2;
IgG=immunoglobulin G; [gM=immunoglobulin M.
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