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ABSTRACT 

Coronavirus (COVID-19) disease mainly precipitates respiratory infections, but can result in serious multisystemic disorders 

including central nervous system (CNS) vasculitis. Neurotropic invasion reflects both short and long-term consequences. In 

this case, the clinical presentation of psychosis-like behavior after COVID-19 infection, radiological findings suggestive of 

leptomeningeal inflammation, and the improvement following the use of steroids, propose CNS vasculitis triggered by 

COVID-19. This report raises awareness of the need for further research in the field of diagnosis, clinical approach, and 

management of COVID-19-induced neuropsychiatric manifestations. 

Keywords: COVID-19, CNS vasculitis, Leptomeningeal infiltration, Psychosis 

INTRODUCTION 

COVID-19 infection has been related to severe neurological 

manifestations and various brain magnetic resonance 

imaging (MRI)-findings [1]. COVID-19 could trigger 

neuropsychiatric alterations in both the short and longer 

term. Delirium is suggested to be the most frequent acute 

neuropsychiatric complication, while long COVID could 

alter cognition and behavior [2]. The observation supports 

the process of "endothelitiis" linked to COVID-19 [3]. 

Possible causes of neuropsychiatric alterations in COVID-19 

are viral spreading through CNS, cytokine dysregulation, 

vasculopathy, and neuroinflammation [4]. This case 

represents a unique correlation between neuropsychiatric 

post-COVID symptomatology and lesions featuring cerebral 

vasculitis with leptomeningeal enhancement (LME). 

According to the literature, there have been five reports on 

COVID-19-related CNS vasculitis-like changes in MRI with 

positive therapeutic response to high-dose corticosteroid 

therapy, and only one of them was confirmed by biopsy [3]. 

LME with vasculitis findings on MRI has been previously 

described in the report by Vaschetto [5]. 

CASE HISTORY 

A 63-year-old woman with a history of hypertension, 

hyperlipoproteinemia, angular glaucoma, and without 

preexisting neurological conditions was admitted to the 

General hospital in March 2021 due to chest pain, fever, and 

cough. COVID-19 diagnosis was established by a 

nasopharyngeal PCR test. Chest x-ray verified bilateral 

pneumonia followed by pulmonary thromboembolism. The 

patient was discharged home on day 14, respiratory and 

hemodynamically stable. Shortly after, the family noted the 

patient's impaired memory of events that happened before 

the COVID-19 infection and visual hallucinations. After 10 

days of stable physical and mental status, the patient became 

confused and agitated with auditory hallucinations. 

Disturbances in attention, cognition, altered awareness, and 

visual hallucinations aggravated in 10 days before 

hospitalization at the Neurology department, Novi Sad, 

Serbia. The patient tested negative for COVID-19 at the 

admission. Post-acute COVID-19 disease was considered 

and broad diagnostics were undertaken. Her basic laboratory 

findings showed elevated CRP. Thyroid hormones, vitamin 

B12 levels, onco-markers, paraneoplastic and antineuronal 

antibodies were in the reference range. The biochemistry, 

cytology, and microbiology of CSF were normal.  
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Serum/urine immunofixation and electrophoresis were in the 

average range. 

Bacteriological cultures, multiplex viral panel, Treponema 

Pallidum, and Borrelia Burgdorferi probes were negative in 

blood and CSF. Oligoclonal IGG and IGM bands were 

absent in CSF. Blood analysis showed slightly positive: 

beta2 microglobulin, SLL kappa, lambda chains, 

anticardiolipin IGG/IGM, anti-B2 Glycoprotein IGG/M, and 

ANA Hep2 on nucleoplasms. Other immunological 

abnormalities were not found. Electroencephalography 

showed physiological activity. 

MRI conducted in September 2021 demonstrated FLAIR 

hyperintensity in the temporo-occipital region showing 

leptomeningeal contrast enhancement which could suggest 

meningeal hyperemia, consistent with 

leptomeningitis/vasculitis (Figure 1). 

Figure 1. FLAIR hyperintensity (A, arrows) with linear SWI hiposignal in sulci (B, arrowheads) in the temporo-occipital 

border region showing LME pattern (C, angled arrows). 

CT angiography and digital subtraction angiography showed 

no significant abnormalities. Follow-up MRI eight weeks 

after visualized persistent LME as well as several new foci 

of diffusion-weighted (DWI) restrictions in the regions of 

both posterior cerebellar artery territories (Figure 2). 

Due to clinical, laboratory, and neuroradiological evaluation 

without signs of systemic autoimmune disease and 

malignancy, a COVID-19-CNS vasculitis was suspected. 

Oral therapy with Prednisolone (40 mg/day) was started with 

gradual tapering to the daily dose of 10 mg for 6 months. 

The caregiver reported patient's gradual improvement with 

mild visual hallucinations, fluctuation of attention and 

orientation. Consecutive examination defined moderate 

cognitive impairment with no other neurological signs. 

Control brain MRI, 6 months after discharge showed 

resolution of abnormalities. Besides corticosteroid 

medication, low-dose olanzapine was initiated. After 6 

months of the therapy, the patient showed neither behavioral 

nor cognitive changes and her neurological status was stable. 

A possible etiology of post-COVID cerebral vasculitis is an 

invasion of angiotensin-converting enzyme-2 receptors by 

COVID-19, leading to endothelitis [6]. The CNS LME on 

MRI from COVID-19- patients are mentioned in the reports, 

but the pathology of these lesions remains unclear [7]. Our 

patient had new-onset neuropsychiatric manifestations after 

COVID-19 infection. Her first MRI indicative of cerebral 

vasculitis showed hyper intensive changes in the left 

temporo-occipital border with a contrast LME pattern. MRI 

repeated on the 10. day of hospitalization confirmed these 

changes, as well as new foci of acute microischaemia in the 

right occipital region and left peritrigonal white matter. 

According to a metanalysis including MRI findings of 193 

COVID-19 patients, there were 27% of patients with LME 

on contrast MRI, with a greater possibility to have a positive 

COVID-19 PCR in CSF [7]. The presence of LME in the 

brain MRI and the severity of COVID-19 were not 

significantly associated in this study [7]. Literature shows 

that there is one report of CNS vasculitis confirmed by 

biopsy in a young woman after COVID-19 infection [3]. 

One research group presented the case of cerebral and 

systemic vasculitis with mental alterations beginning 6 

weeks after the infection [8]. This clinical presentation and 

brain MRI findings are similar to our case, yet systemic 

vasculitis was excluded in our patient. Furthermore, there is 

a difference in the therapeutic approach in our case in 

comparison to other cases that reported severe COVID-19 

cases demanding intensive support [6]. Our patient was 

treated with gradual titration of oral corticosteroid therapy 

for 6 months, consequently with improvement in 

neurological status, behaviour, and regression of MRI 

findings. 
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Figure 2. Serial follow-up MRI - several new foci of FLAIR/DWI restrictions in the regions of both PCA territories (right 

occipital white matter (A, C), right medial thalamus (B) and peri trigonal white matter on the left side (D)). 

Neuropsychological examination showed moderate 

cognitive impairment with memory, attention, and executive 

dysfunction. According to the literature, COVID-19 patients 

could encounter global cognitive deterioration and executive 

function disorders [9]. Del Brutto [10] found a significant 

reduction in post-pandemic cognitive assessment 

comparatively to pre-pandemic tests on individuals with 

mild symptomatic COVID-19 infection [10]. In this case, the 

altered behavior after COVID-19 infection, brain MRI-

leptomeningeal infiltration, without systemic vasculitis- 

signs, suggest CNS vasculitis after COVID-19 infection. 

Reported neurological manifestations emphasize the 

importance of MRI to diagnose complications of COVID-19 

brain invasion. Corticosteroids could be efficient in such 

cases. Further studies about this pathology are needed. 
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