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ABSTRACT

An 80-year-old patient was admitted to the internal medicine department for binocular diplopia and hearing loss with sudden onset. The
patient had presented with SARS-CoV-2 infection 3 weeks previously and had been admitted to hospital. Complete work-up including
autoimmunity, serum and LCR viral serology and MRI did not allow a diagnosis to be established. The hypothesis of a microvascular origin
or the previous SARS-CoV-2 infection was considered. The latter was retained in light of the temporal relationship, the absence of other
pathologies after exhaustive work-up, and the clinical evolution.

LEARNING POINTS
e Atemporal relationship between SARS-CoV-2 infection and symptoms in the absence of other pathologies is important for diagnosis.
e Mid or long-term follow-up is necessary in patients with unexplained symptoms after SARS-CoV-2 infection.
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INTRODUCTION
Several reports have emerged describing post-infection and long-term consequences of COVID-19 and its effects on multiple systems.
However, the physiopathological mechanisms are not currently fully understood.

CASE DESCRIPTION

An 80-year-old patient was admitted to the internal medicine department for binocular diplopia and hearing loss with sudden onset. The
patient had presented with SARS-CoV-2 infection 3 weeks earlier requiring hospitalization and had received treatment with dexamethasone
and LMWH with disease resolution. His past medical history was also relevant for a low-grade lymphoma under surveillance, monoclonal
gammopathy of undetermined significance (MGUS), Lyme disease treated in 2005, hypertension and dyslipidaemia. He was on treatment
with clopidogrel 75 mg daily, perindopril 4 mg daily, atorvastatin 20 mg per day and tamsulosin 0.4 mg at night. He had no drug or food
allergies and was a non-smoker.

On physical examination, blood pressure was 130/80 mmHg, heart rate was 78 beats/min, the patient was afebrile and oxygen saturation was
98% onroom air. The neurological examination revealed aright sixth nerve paresis with convergence impairment and loss of auditory acuity.
The rest of the cranial pairs were normal. There were no other motor or sensory deficits, and no cerebellar syndrome or extrapyramidal
syndrome. Heart sounds were regular and lungs were clear.

Laboratory analysis revealed a normal white cell count, as well as normal liver, thyroid, coagulation and renal function tests. Glycated
haemoglobin was 5.8%. A nasopharyngeal swab for SARS-CoV-2 was negative.
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The results of a lumbar puncture showed: CSF appearance clear; protein (CSF) 0.39 g/I (N: 0.15-0.45); albumin 196 mg/I (N: 130-350);
CSF-1gG 30.3 mg/I (N: 10.0-34.0); albumin quotient (CSF/serum) 5.0x10-3 (N: <9.5x10-3) and Tibbling-Link Index (Q IgG/Q Alb) 0.47 (N:
<0.70), while an oligoclonal band test showed a mirror profile with the presence of identical IgG oligoclonal bands in CSF and blood.

The head CT showed no evidence of recent haemorrhage or ischaemia.

Serology for HBV, HCV, HIV1/HIV2 and syphilis was negative. Serology for HSV1,HSV2,VZV, enterovirus and Lyme in the CSF was negative.
Antinuclear, Anti-dsDNA antibodies, p-ANCA and c-ANCA were negative. C3, C4 and total complement were within the normal ranges.
Vitamin B1, B6, B12 and folic acid levels were normal. Serum electrophoreses showed no changes regarding the IgG monoclonal peak.
Lymphocyte phenotyping showed a B lympho-proliferation CD19+, CD20+, CD5-, monotypic kappa (medium), FMC7+, CD23-, CD22+
(strong), CD38-,CD43-, CD79%9b+, CD81+, slgG+, CD180+ (strong). Anti-RACH and anti-MUSK antibodies were negative

The ENT examination revealed bilateral hypoacusis more accentuated on the left and bilateral tinnitus, but no otorrhoea or otalgia. Otoscopy
revealed an unremarkable eardrum.

Magnetic resonance imaging showed a minimal recent punctiform right temporo-occipital ischaemic lesion and vascular leukopathy. A
second MRI (Fiesta) focused on cranial nerves was performed but found no evidence of neuritis or sixth cranial mass syndrome. In this
setting a second lumbar puncture was performed, interleukin 6 and 10 were within the normal range and phenotyping was normal.

After discussion with a neurologist and ENT specialists, the origin of the patient’s symptoms was thought to be microvascular or related
to the previous SARS-CoV-2 infection considering the delay between infection and symptom onset; this hypothesis was confirmed during
follow-up. The patient was put on corticoids 1 mg/kg/day in a tapering dose until withdrawal.

Nine months after follow-up, the patient had clinically improved, the right sixth nerve paresis had resolved, and auditory acuity had
significantly improved.

DISCUSSION

We have presented a case of neurological manifestations 3 weeks after COVID-19. After complete work-up, two initial hypotheses were
considered: microvascular involvement or previous COVID-19.

Three potential mechanisms by which SARS-CoV-2 can affect the central nervous system (CNS) have been suggested: transsynaptic spread
of the virus, dissemination through the blood-brain barrier, and immune-mediated lesions!*-3. In addition, vascular involvement could result
in neurological manifestations in SARS-CoV-2-associated cerebrovascular disease. The infection and endothelial cell dysfunction lead to the
release of tissue factors activating the thrombotic pathway? and/or an inflammatory pathway provoking vasculitis or the destabilization of
pre-existing atherosclerotic plaques 2.

The neurological manifestations of SARS-CoV-2 have already been reported in the literature and include: meningitis, myelitis, encephalitis,
CNS vasculitis, disseminated acute encephalomyelitis and post-infection acute disseminated encephalomyelitis/post-infectious brainstem
encephalitis, Guillain-Barré syndrome and stroke -4,

In the case presented, symptoms started 3 weeks after infection. Other authors have reported anterior ischaemic optic neuropathy 1
week after COVID-19 resolution .. The temporal relationship, the absence of other pathologies after exhaustive work-up, and the clinical
evolution led us to suspect that the neurological symptoms in our patient were related to SARS-CoV-2 infection.

CONCLUSIONS
Post-SARS-CoV-2 infection symptoms are still not well understood due to the complex pathological mechanisms related to this infection.
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