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Letter to the Editor 

Prothrombotic state induced by COVID-19 infection as trigger for stroke in young patients: A 
dangerous association.  
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Dear Editor,  

A 33-years-old man was admitted to the Emergency Department 
(ED) on March 23, 2020 because of the acute onset of occipital head
ache, retching and balance disorder. In the last 10-days he complained 
cough and occasional fever. Arterial blood gas analysis revealed only 
mild hypoxemia. Blood test showed increased C-reaction protein (CRP) 
(2.90 mg/dl; NR 0–0.5 mg/dL), mild thrombocytosis (454,000/μL; NR 
150,000-450,000/μL) and elevated lactate dehydrogenase (LDH) 
(573 U/L; NR 208–378 U/L). Brain computed tomography (CT)-scan 
was unremarkable, while chest-X-Ray showed bilateral basal patchy 
airspace opacities (Fig. 1, A). High resolution CT chest scan confirmed 
the presence of bilateral ground-glass opacities compatible with inter
stitial lung disease (Fig. 1, BeC). A diagnosis of acute interstitial 
pneumonia suggestive for COVID-19 infection was made and the pa
tient was hospitalized in the COVID Unit. A treatment with hydroxy
chloroquine (400 mg/day) together with Danuravir (800 mg/daily) and 
Fondaparinux 2.5 mg/daily subcutaneously was started. Seven hours 
later during routine morning visit in the COVID Unit the attending 
physician reported no changes in respiratory function, but the patient 
was drowsy with slurred speech and left lateral gaze palsy. Headache 
worsened and he was not able to flex his head without vomiting. Brain 
CT-scan revealed the presence of bilateral cerebellar ischemic lesions in 
the territories of the left posterior inferior cerebellar artery (PICA), 
bilateral anterior inferior cerebellar artery (AICA) and bilateral superior 
cerebellar artery (SCA) (Fig. 1, D-F). CT-angiography (CTA) demon
strated an abrupt opacification cutoff in the preforaminal segment V1 of 
the left vertebral artery (VA) with a subsequent occlusion of the vessel 
lumen up to V4 intracranial segment (Fig. 1, G-I), associated with an 
abrupt opacification cutoff of left PICA and AICA bilaterally, highly 
suggestive for intraluminal thrombosis. Blood test examination were 
repeated showing an inflammatory response and hypercoagulable state 
as suggested by the increased CRP (2.76 mg/dl), increased D-dimer 
(3728 ng/ml; NR  <  250 ng/mL), mild thrombocytosis (466,000/μL), 
increased fibrinogen (486 mg/dL) and elevated LDH (558 U/L). Two 
nasopharyngeal swabs were positive for SARS-CoV-2 on rRT-PCR assay. 
Because of the fast deterioration, the patient underwent a urgent neu
rosurgical decompression of the posterior cranial fossa (Fig. 1, J, K). 

The patient was then transferred to the Intensive Care Unit requiring 
invasive mechanical ventilation but after two days an external ven
tricular drainage was placed because a new brain CT scan shown tri
ventricular obstructive hydrocephalus (Fig. 1, L). Currently, on May, 4 
the patient is still under invasive mechanical ventilation in the intensive 
care unit of our Hospital. 

Little is known about central nervous system involvement during 
COVID-19 infection and the neuroinvasive potential of SARS-CoV-2 [1]. 
Reported neurological manifestations in COVID-19 patients include: 
headache, altered consciousness, skeletal muscle damage and cere
brovascular diseases [2–4]. Our case underlines that acute cere
brovascular disorders may represent a possible early phenomenon of 
COVID-19 infection with a devastating clinical impact and in absence of 
pre-existing vascular risk factor. This is in line with a recent report of 
five patients younger than 50 years presented with new-onset symp
toms of large-vessel ischemic stroke and affected by a concomitant 
COVID-19 infection [5]. Moreover, our patient went to the ED only for 
the appearance of ischemic posterior circulation symptoms (occipital 
headache, retching and balance disorder) and not for COVID-related 
respiratory symptoms (at that time the pulmonary involvement was 
paucisymptomatic). This is an important point considering that head
ache is a common symptoms in COVID-19 patients (13.1%) [2] un
derlying the risk that COVID-19 infection could at the same time be 
responsible but also masking acute neurological conditions in the ED, 
that are currently struggling with the COVID-19 outbreak. In this set
ting the risk is that acute headache could be attributable only to the 
infection and not to an underlying acute neurological condition [2]. 
The presence of an increased inflammatory response and a hypercoa
gulable state may represent a potential source of vascular complications 
in COVID-19 infection, usually occurring 7–14 days after the onset of 
the infection [6]. Indeed in our patient we found increased values of D- 
dimer, platelet count, fibrinogen and LDH all indicative of a pro
thrombotic state that has been previously reported in COVID-19 pa
tients [2,7,8]. D-dimer value greater than 1 μg/mL at admission is as
sociated with fatal outcome of COVID-19 [9]. We did not perform 
Brain-MRI and MR-Angiography, due to the patient's condition with the 
need of surgical treatment and ICU admission. This did not allow to 
exclude the presence of VA dissection as a possible cause of the VA 
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occlusion together with the hypercoagulable state. In conclusion, in 
COVID-19 infection, stroke may be caused by a pro-inflammatory and 
pro-thrombotic state not only in the lung parenchyma, directly attached 
by virus, but also at the systemic level [10]. Physicians should be aware 
that thrombotic diseases as stroke may be the first manifestation of 
hospital access of patients with mild COVID-19 infection. 
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Fig. 1. Chest x-ray performed at admission showed bilateral basal patchy airspace opacities (A). High resolution CT chest scan revealed the presence of bilateral 
ground-glass opacities compatible with interstitial lung disease with a visual score of approximately 50% of involvement compared to the sum of both lungs (B, C). 
Brain CT scan revealing the presence of bilateral cerebellar hypodensities compatible with ischemic lesions in the territories of the left PICA, bilateral AICA and 
bilateral SCA (D-F). CTA demonstrated an abrupt opacification cutoff in the preforaminal segment V1 of the left dominant vertebral artery (G, white arrow) with a 
subsequent occlusion of the vessel lumen up to V4 intracranial segment (I, white star) and a retrograde opacification of the upper basilar artery through posterior 
communicating arteries (H). Postoperative CT scan performed after the occipital craniectomy showed the presence of the bilateral cerebellar ischemic lesions 
together and a compression of the fourth ventricle (J,K). Brain CT scan performed two days after the craniectomy showed the presence of triventricular obstructive 
hydrocephalus (L). 
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