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• Before identification of SARS-CoV-2, six coronaviruses were known 

to infect humans. 
• Four of these coronaviruses : 

-Seasonal, predominantly mild respiratory illness, and have a high 
incidence globally, accounting for 15–30% of upper respiratory tract 
infections.

• The other two coronaviruses : 

Major epidemics with deaths principally from respiratory disease; 
severe acute respiratory syndrome (SARS) was caused by SARS-CoV
in 2002–03, and Middle East respiratory syndrome (MERS) by MERS-

CoV in 2012 .
• Both associated with occasional disease of the CNS and PNS Both 

CNS and PNS disease were reported following SARS. 
• SARS-CoV was detected in CSF by RT-PCR in two of three cases of 

encephalopathy with seizures and was cultured from brain tissue at 

autopsy.



NEUROLOGICAL CASES PER COUNTRY 
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• Given the 4·8 million cases of COVID-19 globally, these prevalences
project to a total of 1805–9671 patients with CNS complications and 
2407–7737 with PNS complications. 

- These numbers, which do not include the increasingly important 
syndromes of stroke-associated COVID-19 infection, will rise as the 
pandemic continues. 



CASE DEFINITION FOR COVID 19 AND NEUROL. 
DISEASES 



ENCEPHALITIS

• Clinical evidence of brain inflammation is accepted : a 
CSF pleocytosis, imaging changes, or focal abnormalities 
on EEG.

• Detection of virus in the CSF per se does not provide a 
diagnosis of encephalitis if there is no evidence of brain 
inflammation.



CASES RECORDED : ENCEPHALITIS  
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MYELITIS



PERIPHERAL NERVOUS SYSTEM 





CVAs



Acute Disseminated 
Encephalomyelitis

• Multi focal demyelination - occurring weeks after an 
infection, which generally presents with focal neurological 
symptoms, often with encephalopathy 

• He was treated with dexamethasone and intravenous 
immunoglobulin, and discharged for rehabilitation.



PERIPHERAL NERVOUS SYSTEM AND MUSCLE 
DISEASE GUILLAIN-BARRÉ SYNDROME

• An acute polyradiculopathy characterised by rapidly 
progressive, symmetrical limb weakness, areflexia on 
examination, sensory symptoms, and, in some patients, 
facial weakness.

• Neurological symptoms started at a median of 7 days 
(range –7 to 24) after respiratory or systemic features .



CEREBROVASCULAR ACCIDENTS

• Reported for 13 (6%) of 221 COVID-19 patients in an early 
retrospective case series from Wuhan: 

• 5% patients developed ischaemic stroke 

• <1% had intracerebral haemorrhage, 

• <1% had cerebral venous sinus thrombosis. 



CONTIUED

• Cerebrovascular symptoms began at a median of 10 days 

• Blood D-dimer concentration was raised in many patients 
with COVID-19, consistent with a pro-inflammatory, 
coagulopathic state in the setting of critical illness. 

• This approach might also reduce COVID-19-associated 
ischaemic stroke, but it must be balanced against the risk 
of intracranial haemorrhage, including haemorrhagic 
transformation of an acute infarct. 



(A) Hyperintensity along the wall of inferior horn of right lateral 
ventricle on diffusion-weighted imaging, indicating ventriculitis.

(B) hyperintense signal changes in the right mesial temporal 
lobe and hippocampus with slight hippocampal atrophy on 
FLAIR MRI, consistent with encephalitis, in a patient with 
COVID-19.

(C) Hyperintensity within the bilateral medial temporal lobes 
and thalami on T2/FLAIR MRI.

(D) Evidence of haemorrhage, indicated by hypointense signal 
on susceptibility-weighted images, consistent with acute 
necrotising encephalopathy in a patient with confirmed 
COVID-19.

(E) CT showing ischaemic lesions involving the left occipital 
lobe. 

(F) Right frontal precentral gyrus of the brain in a man aged 64 
years who deteriorated neurologically after admission to 
hospital with COVID-19 and was diagnosed with acute stroke.





•POINTERS – IT’S A BORROWED 
SLIDE 



• Given that SARS-CoV-2 causes a large number of asymptomatic or mildly symptomatic infections, it is crucial to remember that patients 
with neurological disease from other causes might be infected coincidentally with the virus, including in hospital through nosocomial 
transmission.

• A full investigation, which is absent in many reports to date, is needed to rule out other established causes of brain infections before 
attributing disease to COVID-19

• Distinguishing between naso pharyngeal SARS-CoV-2 infection and nervous system infection is also key. For patients with altered 
consciousness or agitation, all causes of encephalopathy must be considered, including hypoxia, drugs, toxins, and metabolic 
derangement; encephalitis should be diagnosed only if clinical evidence exists of brain inflammation, such as a CSF pleiocytosis, 
imaging changes, focal seizures, or histological changes 

• Even if virus is detected in the CSF, encephalitis should not be diagnosed unless evidence exists of brain inflammation. For patients with 
possible peripheral nerve disease, clinicians should aim to do CSF examination, looking for evidence of albuminocytological
dissociation

• , nerve conduction studies, and electromyography during recovery, even if they cannot be done acutely. In patients with neuropathy, 
cerebrovascular disease, or acute disseminated encephalomyelitis, in whom the damage is probably caused by the host’s response to 
viral infection, establishing causality is even more challenging, especially if patients present after the virus has been cleared from the 
nasopharynx. Clinical case definitions for COVID-19 that are based on the history and typical 

• findings for chest imaging and blood investigations will be useful (panel). For patients with stroke, clinicians should consider cerebral 
angiography, intracranial vessel wall imaging, and, if necessary, brain biopsy, looking for vasculitis. The apparently high incidence of 
cerebrovascular disease in patients with COVID-19, with predominantly large vessel disease and markers of a highly prothrombotic
state, suggest a causal relationship. However, the high prevalence of the virus during the pandemic, and the fact that most s troke 
patients have other risk factors, mean that it is hard to be sure about causation. 

• The link with SARS-CoV-2 will ultimately need to be proven by careful case-control studies. In investigating patients with limb weakness 
and sensory change, it is crucial to distinguish between disease of the peripheral nerves (eg, Guillain-Barré syndrome) and inflammation 
of the spinal cord, which can present with flaccid paralysis if the anterior horn cells are involved.

• CSF examination, neurophysiological studies, and spinal imaging are essential. For patients on intensive care, determining whether 
neuropathy, myopathy, encephalopathy, or cerebrovascular disease are non-specific manifestations of critical illness or are specific to 
the virus itself might be particularly challenging; no reliable markers exist for neurological disease caused by critical illness, although it 
tends to occur after several weeks.10 Up to 70% of patients with sepsis might develop encephalopathy or polyneuropathy.111 In the 
Wuhan series, neurological complications were more common in those with severe disease, suggesting that some of the neurological
manifestations were related to critical illness.36,


