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Acute disseminated encephalomyelitis (ADEM) is a rare autoimmune demyelinating disorder of the central
nervous system that can mimic other neurological diseases, such as multiple sclerosis. ADEM is thought to
manifest in the presence of environmental triggers, namely viral or bacterial infections, with multiple
simultaneous neurological deficits, frequently accompanied by encephalopathy. Here, we report the case of a
49-year-old female patient who presented in the emergency department with encephalopathy, right-side
muscle weakness, dizziness, vertigo, ataxia, and postural imbalance, preceded by symptoms suggesting
recent pharyngitis/sialadenitis three weeks prior. Cerebrospinal fluid analysis revealed lymphocytic
pleocytosis, elevated protein levels, normal glucose levels, no oligoclonal bands, and culture and viral
studies were negative. After a normal cerebral computed tomography, brain and cervical spine magnetic
resonance imaging (MRI) revealed multiple, T2-weighted hyperintense supratentorial and infratentorial
white matter lesions, including the right cerebellar peduncle and posterior limb of the left internal capsule.
The diagnosis of ADEM was made, and the patient was treated with high-dose intravenous glucocorticoids
followed by oral tapering with clinical improvement. During follow-up, the control MRI was compatible with
the diagnosis. This case illustrates the diagnostic approach of a patient presenting with subacute
neurological deficits and the importance of contemplating possible differential diagnoses and swiftly
initiating treatment.
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Introduction

Acute disseminated encephalomyelitis (ADEM) is a rare autoimmune demyelinating disease of the central
nervous system, affecting the brain and spinal cord [1].

Although the pathogenesis is not completely understood, it seems to affect genetically susceptible
individuals after an environmental trigger. Preceding viral or bacterial infection, present in up to 50% of
patients, is the most frequent and well-described trigger associated with ADEM [2]. A relationship between
ADEM and immunization has also been reported but remains controversial [3].

Because of this association with viral infections and immunization, ADEM is more frequent in children, with
an estimated annual incidence of five cases per one million inhabitants [1,4,5].

ADEM typically manifests as an acute and often rapidly deteriorating condition, causing multifocal
neurologic symptoms and encephalopathy [2,6]. Motor and sensory deficits, as well as brainstem
involvement causing oculomotor deficits and dysarthria, are common [2]. Additional signs and symptoms
include headache, ataxia, aphasia, nystagmus, extrapyramidal symptoms, urinary retention, seizures, and
increased intracranial pressure [6,7].

Case Presentation

A 49-year-old female patient with a past medical history of hypertension, dyslipidemia, current smoking,
depression, and hypothyroidism presented to the emergency department (ED) with dizziness, vertigo,
muscle weakness, postural imbalance, and an abnormal gait. At observation, the symptoms were present for
the last two weeks, without signs of improvement.

Three weeks before symptoms started, the patient was observed by her primary care physician for fever, dry
cough, odynophagia, and infra-mandibular swelling. According to the records, there was the presence of pus
on oropharynx observation, and she improved after treatment with oral antibiotics. She reported no other
prior symptoms or travels. On the neurological examination, the patient showed drowsiness, confusion,
bilaterally impaired smooth pursuit eye movement, right upper limb (grade 3) and right lower limb (grade 4)
muscle weakness, ataxia, and postural disequilibrium. During her hospital stay, she also reported episodes
of urinary incontinence. No other neurological signs were found.
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Laboratory parameter
White blood cell count
Neutrophils
Lymphocytes
Hemoglobin

Platelets

Creatinine

Blood urea nitrogen

C-reactive protein

Erythrocyte sedimentation rate

Blood analysis (Table 1) showed mild leucocytosis (10.6 x 10%/uL) and neutrophilia (8.3 x 103/uL), a slight
increase in C-reactive protein (1.08 mg/dL), and an elevation of the erythrocyte sedimentation rate (41
mm/H).

Value (Reference range) Units

10.6 (4.0 — 10.0) x 10° Cells/microliter
8.3(1.5-8.0)x 10° Cells/microliter
1.6 (0.8 —4.0)x 10° Cells/microliter
13.5 (13.6 — 18.0) gldL

200 (150 — 450) x 10° Cells/microliter
0.67 (0.70 — 1.20) mg/dL

13 (8-22) mg/dL

1.08 (0.00 - 0.50) mg/dL

41 (0-15) mm/H

TABLE 1: Laboratory values of blood analysis at admission.

Laboratory parameter
Glucose

Proteins

1gG

White blood cell count

Cerebrospinal fluid (CSF) analysis (Table 2) revealed lymphocytic pleocytosis (white blood cell count of 17.4

cells/mm?>, with 99% being lymphocytes), elevated CSF protein levels (120.4 mg/dL), normal glucose levels,
and no oligoclonal bands. CSF culture and viral studies were negative.

Value (Reference range) Units
56 (40 — 76) mg/dL
120.4 (10.0 — 45.0) mg/dL
5.76 (0.48 — 5.86) mg/dL
17.4 (< 5) Cells/mm?®

TABLE 2: Laboratory values of cerebrospinal fluid analysis.

Initial cerebral computed tomography (CT) scans and CT angiography exhibited no abnormalities. Cerebral
magnetic resonance imaging (MRI) made apparent multiple supratentorial and infratentorial white matter
lesions, displaying T2-weighted hyperintensity, namely in the middle right cerebellar peduncle, both
cerebral peduncles, posterior limb of the internal capsule, corpus callosum, corona radiata, and centrum
semiovale, with the lesions in the corpus callosum and posterior limb of the left internal capsule showing
moderate diffusion restriction (Figure ). Cervical spine MRI showed no abnormalities.
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FIGURE 1: Initial cerebral MRI exhibiting multiple T2-weighted
hyperintense white matter lesions (arrows) on the middle right
cerebellar peduncle and right temporal lobe (Panel A) and posterior limb
of the left internal capsule and left frontal lobe (Panel B).

Anti-aquaporin-4 (anti-AQP4) and anti-myelin oligodendrocyte glycoprotein (anti-MOG) antibodies were
negative, and no evidence, clinical or serologic, of systemic autoimmune disease was found. Other than
vitamin D deficiency (17.6 ng/mL), no other metabolic or endocrine abnormalities were present (normal
thyroid levels with medication). Infections with COVID-19, human immunodeficiency virus, B or C hepatitis,
Listeria monocytogenes, or Borrelia burgdorferi were also excluded.

Considering the clinical features (presence of encephalopathy, multiple concurrent neurologic

deficits, recent medical history suggestive of preceding infection, absence of oligoclonal bands (OCBs) in the
CSF analysis) and MRI findings (bilateral and asymmetric lesions with poorly defined margins and of similar
age, and absence of hypointense T1-weighted lesions), a presumptive diagnosis of acute disseminated
encephalomyelitis was made.

The patient was started on intravenous corticoid therapy with 1000 mg daily of methylprednisolone for five
days, associated with encephalopathy resolution and improvement in postural balance, ataxia, and gait
capability. She was discharged with tapering oral corticosteroid therapy and physical rehabilitation.

A cerebral MRI performed six months after discharge showed a reduction in the number, size, and T2
hyperintensity of the previously documented lesions, without new or T1 hypointense lesions, highly
suggestive of ADEM (Figure 2). At the one-year mark after discharge, the only neurological deficit remaining
was intermittent urinary incontinence.
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FIGURE 2: Six-month cerebral MRI with minimal T2-weighted
hyperintense lesion on the middle right cerebellar peduncle (arrow,
Panel A) and residual lesion on the posterior limb of the left internal
capsule (arrow, Panel B) displaying less T2-weighted hyperintensity
compared with Figure 1.

Discussion

The most challenging aspect of the diagnostic process in ADEM is the differential diagnosis with a first
attack of multiple sclerosis (MS), myelin oligodendrocyte glycoprotein antibody-associated disorder
(MOGAD), or neuromyelitis optica spectrum disorder (NMOSD). Central nervous system (CNS) infections,
vasculitis, neurologic sarcoidosis, and Behget disease are other entities to consider.

Therefore, the diagnosis of ADEM requires high clinical suspicion based on the presence of multifocal
neurological signs and trigger identification; exclusion of other causes such as infectious diseases or
vasculitis; and identification of typical lesions on MRI, bilateral, asymmetric, poorly marginated T2-
weighted hyperintense lesions, with the same evolution time, and absent or inconspicuous T1-weighted
hypointense lesions [8,9].

In ADEM, abnormalities in CSF analysis are common (present in 50-80% of patients) but nonspecific
(lymphocytic pleocytosis and mildly elevated CSF protein level) [2,10]. Our patient had both of these
findings, but their CSF protein level was greater (120.4 mg/dL) than the value usually described in ADEM
(<70 mg/dL) [10,11]. CSF analysis is particularly important in ruling out other diagnoses, such as central
nervous system (CNS) infections.

Oligoclonal bands (OCBs) can also be found in the CSF of up to 25% of patients with ADEM. However, when
present, they are usually identical to serum OCBs, which suggests a systemic immune system activation,
contrary to the CSF-specific OCB pattern found in multiple sclerosis (MS) [2]. In our patient, OCBs were
absent in CSF analysis; therefore, we did not test for the presence of serum OCBs.

Considering the absence of anti-aquaporin-4 (anti-AQP4) or anti-myelin oligodendrocyte glycoprotein (anti-
MOG) antibodies in our patient, as well as the absence of clinical or serologic evidence for other systemic
autoimmune disease, the leading differential diagnosis in our patient is MS.

MS is a progressive demyelinating disease involving the central nervous system that generally follows a
relapsing-remitting course, with each attack usually manifesting as a focal neurologic deficit [12]. Contrary
to ADEM, encephalopathy and/or impaired consciousness or preceding infection are uncommon features
[7,8]. The presence of encephalopathy and multifocal deficits, absence of OCBs in the CSF analysis, and
recent medical history compatible with an infectious trigger are more suggestive of ADEM [7,8].

The MRI findings of multiple bilateral and asymmetric lesions, with poorly defined margins and the same
evolution time, and the absence of hypointense T1-weighted lesions (black holes) in a 49-year-old patient
strengthen the diagnosis of ADEM [9,13]. MS lesions tend to have better-defined margins and different ages,
frequently with the presence of black holes [9]. Furthermore, the improvement evidenced during the control
MRI, six months after discharge, and the absence of new lesions or black holes is also highly suggestive of
this hypothesis [12,13].

2024 Corréa et al. Cureus 16(10): €72487. DOI 10.7759/cureus.72487 4 0of 6


https://assets.cureus.com/uploads/figure/file/1207888/lightbox_de61b2e06d0a11efa29e0b91ba91fd9a-Follow-up.png
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

High-dose intravenous glucocorticoid therapy (1000 mg methylprednisolone for three to five days), followed
by an oral glucocorticoid taper over four to six weeks, is the first-line therapy recommended for adults with
ADEM and was associated with clinical improvement in the majority of patients, as seen in our case [11,14].
In non-responsive or poorly responsive patients, other diagnoses should be considered, and alternative
options include intravenous immune globulin, plasma exchange, and cyclophosphamide [15,16].

Appropriate and expeditious treatment is crucial for clinical improvement. Nonetheless, adult populations
are more prone to severe clinical courses and less favorable outcomes, and complete recovery is reported in
less than 50% of the cases [2,8,11]. At a one-year follow-up, our patient still displayed intermittent episodes
of urinary incontinence. Complete spinal evaluation in the next control MRI, as well as further urological
evaluation, will help to better understand its etiology.

During childhood, our patient received the measles-mumps-rubella vaccine, but taking into account the
preceding symptoms of fever, odynophagia, and infra-mandibular swelling, serologic testing for mumps
could have been done to discard this hypothesis.

Finally, we have found our patient to be vitamin D deficient. The immunoregulatory effects of vitamin D
have been well established in the literature, with vitamin D deficiency being associated with an increasing
risk of immune-mediated and inflammatory diseases, such as MS [17,18]. A retrospective study by Tomoum
HY et al. has also found a link between vitamin D deficiency and the risk of relapse in children with acute
demyelinating disorders, including ADEM, but using a small sample (20 children, seven of whom had ADEM)
[19].

In the authors’ view, more studies are needed to confirm this association, including studies in adult
populations, but we recommend testing and treating for vitamin D deficiency in patients with ADEM,
especially in areas where vitamin D deficiency is endemic [17,19].

Conclusions

Acute disseminated encephalomyelitis is a rare immune-mediated inflammatory disease that can mimic
other neurological and systemic diseases, particularly multiple sclerosis. The hallmark clues that can help
differentiate ADEM from other conditions include recent infection, presence of encephalopathy, multiple
neurological signs or symptoms at presentation, and brain or spinal MRI findings (bilateral, asymmetric,
poorly marginated T2-weighted hyperintense lesions with the same evolution time; absent or inconspicuous
T1-weighted hypointense lesions; imaging improvement or resolution in control MRI). It is of utmost
importance that clinicians are acquainted with this disease in order to establish the correct diagnosis,
treatment, and follow-up plan, especially in adults. Treatment with high doses of intravenous
glucocorticoids followed by oral tapering is associated with clinical improvement, but complete recovery
occurs in less than 50% of adult populations.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Joao R. Corréa, Ana P. Silva, Renato Gongcalves, Joana Coelho, Délia Estevao
Acquisition, analysis, or interpretation of data: Joao R. Corréa
Drafting of the manuscript: Joao R. Corréa

Critical review of the manuscript for important intellectual content: Joao R. Corréa, Ana P. Silva,
Renato Gongalves, Joana Coelho, Dalia Estevao

Supervision: Joao R. Corréa

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

2024 Corréa et al. Cureus 16(10): e72487. DOI 10.7759/cureus.72487 50of 6


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Pohl D, Alper G, Van Haren K, Kornberg AJ, Lucchinetti CF, Tenembaum S, Belman AL: Acute disseminated
encephalomyelitis: updates on an inflammatory CNS syndrome. Neurology. 2016, 87:S38-45.
10.1212/WNL.0000000000002825

Li K, Li M, Wen L, Wang Q, Ding X, Wang J: Clinical presentation and outcomes of acute disseminated
encephalomyelitis in adults worldwide: systematic review and meta-analysis. Front Immunol. 2022,
13:870867. 10.3389/fimmu.2022.870867

Cole ], Evans E, Mwangi M, Mar S: Acute disseminated encephalomyelitis in children: an updated review
based on current diagnostic criteria. Pediatr Neurol. 2019, 100:26-34. 10.1016/j.pediatrneurol.2019.06.017
Leake JA, Albani S, Kao AS, et al.: Acute disseminated encephalomyelitis in childhood: epidemiologic,
clinical and laboratory features. Pediatr Infect Dis J. 2004, 23:756-64. 10.1097/01.inf.0000133048.75452.dd
Bhatt P, Bray L, Raju S, et al.: Temporal trends of pediatric hospitalizations with acute disseminated
encephalomyelitis in the United States: an analysis from 2006 to 2014 using National Inpatient Sample. |
Pediatr. 2019, 206:26-32.e1. 10.1016/j.jpeds.2018.10.044

de Seze J, Debouverie M, Zephir H, et al.: Acute fulminant demyelinating disease: a descriptive study of 60
patients. Arch Neurol. 2007, 64:1426-32. 10.1001/archneur.64.10.1426

Koelman DL, Chahin S, Mar SS, et al.: Acute disseminated encephalomyelitis in 228 patients: a
retrospective, multicenter US study. Neurology. 2016, 86:2085-93. 10.1212/WNL.0000000000002723
Ketelslegers IA, Visser IE, Neuteboom RF, Boon M, Catsman-Berrevoets CE, Hintzen RQ: Disease course and
outcome of acute disseminated encephalomyelitis is more severe in adults than in children. Mult Scler.
2011, 17:441-8.10.1177/1352458510390068

Marin SE, Callen DJ: The magnetic resonance imaging appearance of monophasic acute disseminated
encephalomyelitis: an update post application of the 2007 consensus criteria. Neuroimaging Clin N Am.
2013, 23:245-66. 10.1016/j.nic.2012.12.005

Hollinger P, Sturzenegger M, Mathis ], Schroth G, Hess CW: Acute disseminated encephalomyelitis in
adults: a reappraisal of clinical, CSF, EEG, and MRI findings. ] Neurol. 2002, 249:320-9.
10.1007/s004150200012

Schwarz S, Mohr A, Knauth M, Wildemann B, Storch-Hagenlocher B: Acute disseminated
encephalomyelitis: a follow-up study of 40 adult patients. Neurology. 2001, 56:1313-8.
10.1212/wnl.56.10.1313

Katz Sand IB, Lublin FD: Diagnosis and differential diagnosis of multiple sclerosis . Continuum (Minneap
Minn). 2013, 19:922-43. 10.1212/01.CON.0000433290.15468.2.1

van der Knaap MS, Valk J: Magnetic Resonance of Myelination and Myelin Disorders . Springer, Berlin,
Heidelberg; 2005.

Marchioni E, Ravaglia S, Montomoli C, et al.: Postinfectious neurologic syndromes: a prospective cohort
study. Neurology. 2013, 80:882-9. 10.1212/WNL.0b013e3182840b95

Cortese I, Chaudhry V, So YT, Cantor F, Cornblath DR, Rae-Grant A: Evidence-based guideline update:
plasmapheresis in neurologic disorders. Neurology. 2011, 76:294-300. 10.1212/WNL.0b013e318207b1f6
Marchioni E, Marinou-Aktipi K, Uggetti C, et al.: Effectiveness of intravenous immunoglobulin treatment in
adult patients with steroid-resistant monophasic or recurrent acute disseminated encephalomyelitis. |
Neurol. 2002, 249:100-4. 10.1007/pl00007836

VanAmerongen BM, Dijkstra CD, Lips P, Polman CH: Multiple sclerosis and vitamin D: an update . Eur J Clin
Nutr. 2004, 58:1095-109. 10.1038/sj.ejcn. 1601952

Munger KL, Levin LI, Hollis BW, Howard NS, Ascherio A: Serum 25-hydroxyvitamin D levels and risk of
multiple sclerosis. JAMA. 2006, 296:2832-8. 10.1001/jama.296.23.2832

Tomoum HY, Solimam DA, Zaitoun RMH, El-beshbeshy HMA: Vitamin D level in children with acute and
relapsing demyelinating disorders of the nervous system. QJM. 2023, 116:1. 10.1093/qjmed/hcad069.651

2024 Corréa et al. Cureus 16(10): €72487. DOI 10.7759/cureus.72487

6 0of 6


https://dx.doi.org/10.1212/WNL.0000000000002825
https://dx.doi.org/10.1212/WNL.0000000000002825
https://dx.doi.org/10.3389/fimmu.2022.870867
https://dx.doi.org/10.3389/fimmu.2022.870867
https://dx.doi.org/10.1016/j.pediatrneurol.2019.06.017
https://dx.doi.org/10.1016/j.pediatrneurol.2019.06.017
https://dx.doi.org/10.1097/01.inf.0000133048.75452.dd
https://dx.doi.org/10.1097/01.inf.0000133048.75452.dd
https://dx.doi.org/10.1016/j.jpeds.2018.10.044
https://dx.doi.org/10.1016/j.jpeds.2018.10.044
https://dx.doi.org/10.1001/archneur.64.10.1426
https://dx.doi.org/10.1001/archneur.64.10.1426
https://dx.doi.org/10.1212/WNL.0000000000002723
https://dx.doi.org/10.1212/WNL.0000000000002723
https://dx.doi.org/10.1177/1352458510390068
https://dx.doi.org/10.1177/1352458510390068
https://dx.doi.org/10.1016/j.nic.2012.12.005
https://dx.doi.org/10.1016/j.nic.2012.12.005
https://dx.doi.org/10.1007/s004150200012
https://dx.doi.org/10.1007/s004150200012
https://dx.doi.org/10.1212/wnl.56.10.1313
https://dx.doi.org/10.1212/wnl.56.10.1313
https://dx.doi.org/10.1212/01.CON.0000433290.15468.21
https://dx.doi.org/10.1212/01.CON.0000433290.15468.21
https://link.springer.com/book/10.1007/3-540-27660-2
https://dx.doi.org/10.1212/WNL.0b013e3182840b95
https://dx.doi.org/10.1212/WNL.0b013e3182840b95
https://dx.doi.org/10.1212/WNL.0b013e318207b1f6
https://dx.doi.org/10.1212/WNL.0b013e318207b1f6
https://dx.doi.org/10.1007/pl00007836
https://dx.doi.org/10.1007/pl00007836
https://dx.doi.org/10.1038/sj.ejcn.1601952
https://dx.doi.org/10.1038/sj.ejcn.1601952
https://dx.doi.org/10.1001/jama.296.23.2832
https://dx.doi.org/10.1001/jama.296.23.2832
https://dx.doi.org/10.1093/qjmed/hcad069.651
https://dx.doi.org/10.1093/qjmed/hcad069.651

	Adult Onset Acute Disseminated Encephalomyelitis: A Case Report
	Abstract
	Introduction
	Case Presentation
	TABLE 1: Laboratory values of blood analysis at admission.
	TABLE 2: Laboratory values of cerebrospinal fluid analysis.
	FIGURE 1: Initial cerebral MRI exhibiting multiple T2-weighted hyperintense white matter lesions (arrows) on the middle right cerebellar peduncle and right temporal lobe (Panel A) and posterior limb of the left internal capsule and left frontal lobe (Panel B).
	FIGURE 2: Six-month cerebral MRI with minimal T2-weighted hyperintense lesion on the middle right cerebellar peduncle (arrow, Panel A) and residual lesion on the posterior limb of the left internal capsule (arrow, Panel B) displaying less T2-weighted hyperintensity compared with Figure 1.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


