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SHORT REPORT

Encephalomyelitis associated with Covid-19 infection: case report

Gulden Demirci Otluoglua , Ulas Yenerb, Mustafa Kemal Demirc and Baran Yilmazd

aDepartment of Neurosurgery, Bahcesehir University, Istanbul, Turkey; bNeurological Surgery, University of Virginia, Charlottesville, VA, USA;
cDepartment of Radiology, Bahcesehir University, Istanbul, Turkey; dDepartment of Neurosurgery, Bahcesehir University, Istanbul, Turkey

ABSTRACT
We describe a COVID-19 patient who presented with persistent headache and anosmia that was related
to viral encephalomyelitis with acute lesions on MRI in both the brain and upper cervical cord.
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Case report

A 48-year-old male was referred to our neurosurgery outpatient
clinic with progressive headache and persistent cough for 10
days. The pain was followed a waxing and waning pattern for a
week and then became persistent prompting his referral. The
patient also described worsening fatigue and myalgia for the last
7 days. He denied fever, shortness of breath, visual abnormalities,
nausea, and vomiting. He had no history of underlying heart and
lung disease, diabetes, hypertension, cerebrovascular disease, and
migraine. He described anosmia for a week. Otherwise, neuro-
logical examination was within normal limits. He did not have
neck stiffness. The remainder of the patient’s physical exam was
otherwise normal. Blood laboratory values were within the nor-
mal ranges, initially including white blood count. (White blood
cell count, 3.3� 109/L, lymphocyte percentage, 24.4%; neutrophil
percentage, 62.8%; and C-reactive protein (CRP) level, 1.41mg/L)
(Table 1) Cranial CT was unremarkable. MRI demonstrated
hyperintense lesions both in the posterior medial cortical surface
of the temporal lobe consistent with viral encephalitis in addition
to hyperintense lesions confined to the upper cervical spinal cord
(Figure 1d, e, f). Due to the current outbreak of the novel cor-
onavirus disease (COVID-19), a rapid test for COVID-19 was
done and was negative. A chest CT showed pulmonary ground-
glass opacification and consolidation consistent with viral pneu-
monia (Figure 1a, b, c). Lumbar puncture found increased initial
pressure (285mm H2O). The CSF appeared to be colorless and
clear with no cell detected microscopically; cerebrospinal protein
level, 0.4mg/L, glucose (Glu) level, 5.0mmol/L; and instant blood
Glu level, 105mmol/L. CSF bacterial culture demonstrated no
growth after 3 days, and herpes simplex virus 1 and 2, varicella-
zoster virus test was negative. Reverse transcription-polymerase
chain reaction (RT-PCR) assay test for 2019-nCov was positive
in the cerebral-spinal fluid.

The final diagnosis was COVID-19 pneumonia with accompa-
nying viral encephalitis and myelitis. He was hospitalized and

medical treatment was given according to the guidelines of the
Ministry of Health in Turkey1 consisting of Hydroxychloroquine
(loading by 2� 400mg for the first 24 h, followed by 2� 200mg
PO – total 5 days); Favipiravir (loading by 2� 1600mg for 24 h,
followed by 2� 600mg PO – total 5 days);
PiperacillinþTazobactam (3� 4.5 gr IV). For encephalitis and
myelitis, Levetiracetam (2� 1000mg PO), methylprednisolone
(1� 1000mg IV – total 5 days), and acyclovir (3� 700mg IV –
total 21 days) were additionally prescribed. For the time being,
the patient is in stable condition, still under treatment at the
time of writing. On the day of the patient’s outpatient visit, he
was seated in the waiting area for an hour, and he had not been
examined in full PPE precautions since his major complaint
was headache.

Discussion

Human coronaviruses commonly affect the respiratory tract;
however, they have the potential to invade the CNS. Typical
symptoms are fever, cough, myalgia, and/or fatigue. Almost every
patient demonstrated chest computed tomography abnormalities.
It has been postulated that neuroinvasion and neurotropism is a
common feature of human coronaviruses.2,3 The current out-
break has been associated with neurological manifestations,
including febrile seizures, convulsions, change in mental status,
and encephalitis.3,4,5,6 Preliminary, Mao et al. reported in their
retrospective series in 214 Covid-19 patients that were hospital-
ized in Wuhan, 36.4% presented with neurological symptoms.
Furthermore, autopsy reports demonstrated partial neuronal
degeneration coupled with brain tissue edema in deceased
patients.7 Current knowledge on the pathogenesis of COVID-19
is still unclear and limited. But It has been hypothesized that
upon nasal infection, coronavirus might enter the CNS through
the olfactory bulb, causing inflammation and demyelination.3

Supporting this hypothesis, altered olfactory function, such as
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anosmia, has been reported as a clinical presentation.8 On the
other hand, angiotensin-converting enzyme 2 (ACE2) could be a
receptor for 2019-nCoV. This may cause indirect injury to the
central nervous system thorough affected blood vessels due to the
disruption of the blood-brain barrier.

Poyiadji et al. reported a case with acute hemorrhagic necrot-
izing encephalopathy in a female patient due to Coronavirus. In
their report, cranial MRI demonstrated hemorrhagic rim enhanc-
ing lesions within the bilateral thalami, medial temporal lobes,
and sub insular regions.9 It’s postulated that necrotizing enceph-
alopathy is a rare complication of influenza and other viral infec-
tions without direct viral invasion that could be due to
intracranial cytokine storms, which consequently result in blood-
brain barrier disruption. Cytokine storm syndrome has been
reported in Covid-19 patients previously.10 All these pieces of
evidence support that neurological complications in Covid-19
patients may involve more than one mechanism.

Moriguchu et al. described the first case of meningitis/enceph-
alitis associated with SARS-CoV-2 that RT-PCR test for SARS-
CoV-2 using the patient’s nasopharyngeal specimen was negative.
MRI also revealed abnormal findings in the medial temporal

Table 1. Clinical laboratory results.

Measure Reference Range Day 1 Day 4 Day 7

Red blood cell count, �106/lL 4.0–5.2 5.44 5.23 4.9
Hemoglobin, g/dL 12.0–16.0 15.8 15.2 14.5
Hematocrit, % 37.0–47.0 46.6 45.7 43.3
White blood cell count, per lL 4000–10 800 8.31 9.54 7.89
Lymphocyte count
Relative, % % 20.0–40.0 29.5
Absolute, per lL 900–4000 2450

Neutrophile count
Relative, % 60
Absolute, per lL 1500–8000 4990

Monocyte count
Relative, % 8.7
Absolute, per lL 200–950 720

Eosinophile count
Relative, % 1.3
Absolute, per lL 15–500 110

Platelet count, �103/lL 130–400 291 351 308
Alanine aminotransferase (U/L) 9–50 63.6 45 53
Aspartate aminotransferase (U/L) 15–45 28 15 34
C-reactive protein, mg/dL <0.5 1.41 3.44 2.20
Creatinine, mg/dL 0.60–1.00 0.80 0.74 0.79

Abbreviations: NA: not applicable.
#The value in the patient is below normal. &The value in the patient was above.

Figure 1. Acute encephalitis and myelitis in a 48-year-old male patient who presented with headache with accompanying RT-PCR assay for the coronavirus 2019
(COVID-19) in the CSF sampling. Coronal reformatted chest CT images (a-b-c) show bilateral, multifocal, rounded ground- glass opacities (a hazy opacity that does not
obscure the underlying bronchial structures or pulmonary vessels) and consolidations in both upper and lower lobes typical for COVID-19 pneumonia. Axial and cor-
onal FLAIR images of the brain (d-e-f) demonstrate hyperintense signals in the posterior medial cortical surface of the temporal lobe and in the upper cervical spinal
cord (arrows).
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lobe. They accomplished to demonstrate SARS-CoV-2 via RT-
PCR in spinal fluid. Ye et al. also reported a coronavirus enceph-
alitis patient from Wuhan who presented with fever, shortness of
breath, myalgia, and altered consciousness. However, the CSF
result for Covid-19 was negative, and they conclude that this
could be related to the nature of CoV-2 dissemination that is
typically transient. The patient was discharged after his con-
sciousness was ameliorated.

The concomitance of encephalitis and myelitis is rare. It can
be seen in acute disseminated encephalomyelitis (ADEM)11 or
other rarer conditions such as myelin oligodendrocyte glycopro-
tein (MOG) antibody disease.12 Radiological findings and the
clinical behavior (age and clinical characteristics) of our patient
did not match with these rare conditions.

As seen in herpes encephalitis, there was a limbic system pre-
dilection in our case (Figure 1d,e,f), and for this reason, prophy-
lactic anti-epileptic medications were added to his treatments.

Previous case report in the literature showed the COVID-19
and encephalitis relation,13 but the importance of this particular
patient is the accompanying myelitis additional to the
encephalitis.

Conclusion

COVID-19 is a life-threatening condition, and most of the pre-
senting symptoms are related to the respiratory system. Even
though typical symptoms such as fever, cough, shortness of
breath can be absent, the patients can manifest with neuro-
logical symptoms.

Disclosure statement

No potential conflict of interest was reported by the author(s).

ORCID

Gulden Demirci Otluoglu http://orcid.org/0000-0002-3503-8186

References

1. Turkiye Cumhuriyeti Ministry of Health. (2020). Treatment algorithms
for COVID-19.

2. Desforges M, Le Coupanec A, Brison E, Meessen-Pinard M, Talbot PJ.
Neuroinvasive and neurotropic human respiratory coronaviruses:
potential neurovirulent agents in humans. Adv Exp Med Biol 2014;807:
75–96. Available from https://www.ncbi.nlm.nih.gov/pubmed/
24619619

3. Wu Y, Xu X, Chen Z, et al. Nervous system involvement after infec-
tion with COVID-19 and other coronaviruses. Brain Behav Immun
2020;87:18–22. 10.1016/j.bbi.2020.03.031. Available from https://www.
ncbi.nlm.nih.gov/pubmed/32240762

4. Bohmwald K, Galvez NMS, Rios M, Kalergis AM. Neurologic altera-
tions due to respiratory virus infections. Front Cell Neurosci 2018;12:
386. Available from https://www.ncbi.nlm.nih.gov/pubmed/30416428

5. Desforges M, Le Coupanec A, Dubeau P, et al. Human coronaviruses
and other respiratory viruses: underestimated opportunistic pathogens
of the central nervous system? Viruses 2019;12:14. Available from
https://www.ncbi.nlm.nih.gov/pubmed/31861926

6. Ye M, Ren Y, Lv T. Encephalitis as a clinical manifestation of COVID-
19. Brain Behav Immun 2020. 10.1016/j.bbi.2020.04.017. Available from
https://www.ncbi.nlm.nih.gov/pubmed/32283294

7. Xu Z, Shi L, Wang Y, et al. Pathological findings of COVID-19 associ-
ated with acute respiratory distress syndrome. Lancet Respir Med 2020;
8:420–2. Available from https://www.ncbi.nlm.nih.gov/pubmed/
32085846

8. Lechien JR, Chiesa-Estomba CM, De Siati DR, et al. Olfactory and gus-
tatory dysfunctions as a clinical presentation of mild-to-moderate
forms of the coronavirus disease (COVID-19): a multicenter European
study. Eur Arch Otorhinolaryngol 2020;6:1–11. 10.1007/s00405-020-
05965-1. Available from https://www.ncbi.nlm.nih.gov/pubmed/
32253535

9. Poyiadji N, Shahin G, Noujaim D, Stone M, Patel S, Griffith B.
COVID-19-associated acute hemorrhagic necrotizing encephalopathy:
CT and MRI features. Radiology 2020;201187. Available from https://
www.ncbi.nlm.nih.gov/pubmed/32228363

10. Mehta P, McAuley DF, Brown M, et al. COVID-19: consider cytokine
storm syndromes and immunosuppression. Lancet 2020;395:1033–4.
Available from https://www.ncbi.nlm.nih.gov/pubmed/32192578

11. Wong YYM, van Pelt ED, Ketelslegers IA, et al. Evolution of MRI
abnormalities in paediatric acute disseminated encephalomyelitis. Eur J
Paediatr Neurol 2017;21:300–4. Available from https://www.ncbi.nlm.
nih.gov/pubmed/27670632

12. Perez CA, Agyei P, Gogia B, Harrison R, Samudralwar R. Overlapping
autoimmune syndrome: a case of concomitant anti-NMDAR encephal-
itis and myelin oligodendrocyte glycoprotein (MOG) antibody disease.
J Neuroimmunol 2020;339:577124. Available from https://www.ncbi.
nlm.nih.gov/pubmed/31837635

13. Moriguchi T, Harii N, Goto J, et al. A first case of meningitis/enceph-
alitis associated with SARS-coronavirus-2. Int J Infect Dis 2020;94:
55–58. 10.1016/j.ijid.2020.03.062. Available from https://www.ncbi.nlm.
nih.gov/pubmed/32251791

BRITISH JOURNAL OF NEUROSURGERY 3

https://www.ncbi.nlm.nih.gov/pubmed/24619619
https://www.ncbi.nlm.nih.gov/pubmed/24619619
https://doi.org/10.1016/j.bbi.2020.03.031
https://www.ncbi.nlm.nih.gov/pubmed/32240762
https://www.ncbi.nlm.nih.gov/pubmed/32240762
https://www.ncbi.nlm.nih.gov/pubmed/30416428
https://www.ncbi.nlm.nih.gov/pubmed/31861926
https://doi.org/10.1016/j.bbi.2020.04.017
https://www.ncbi.nlm.nih.gov/pubmed/32283294
https://www.ncbi.nlm.nih.gov/pubmed/32085846
https://www.ncbi.nlm.nih.gov/pubmed/32085846
https://doi.org/10.1007/s00405-020-05965-1
https://doi.org/10.1007/s00405-020-05965-1
https://www.ncbi.nlm.nih.gov/pubmed/32253535
https://www.ncbi.nlm.nih.gov/pubmed/32253535
https://www.ncbi.nlm.nih.gov/pubmed/32228363
https://www.ncbi.nlm.nih.gov/pubmed/32228363
https://www.ncbi.nlm.nih.gov/pubmed/32192578
https://www.ncbi.nlm.nih.gov/pubmed/27670632
https://www.ncbi.nlm.nih.gov/pubmed/27670632
https://www.ncbi.nlm.nih.gov/pubmed/31837635
https://www.ncbi.nlm.nih.gov/pubmed/31837635
https://doi.org/10.1016/j.ijid.2020.03.062
https://www.ncbi.nlm.nih.gov/pubmed/32251791
https://www.ncbi.nlm.nih.gov/pubmed/32251791

	Abstract
	Case report
	Discussion
	Conclusion
	Disclosure statement
	References


