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ABS TRACT Coronavirus disease-2019 (COVID-19) is a viral infection 
caused by the severe acute respiratory syndrome-coronavirus-2 and was de-
clared a global pandemic by the World Health Organization on March 2020. 
Although COVID-19 mainly effects the respiratory system, it is a multisys-
tem disease and neurological involvement may also occur. In this case, we 
reported a patient with COVID-19-related hemorrhagic stroke and indicated 
the development of deep vein thrombosis despite anticoagulant therapy and 
ambulation of the patient in the stroke rehabilitation process. The risk of ve-
nous thrombosis may be high in COVID-19-related stroke due to the throm-
bogenic effect of COVID-19. 
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ÖZET Koronavirüs hastalığı-2019 [coronavirus disease-2019 (COVID-
19)], şiddetli akut solunum sendromu-koronavirüs-2’nin neden olduğu viral 
bir enfeksiyondur ve Dünya Sağlık Örgütü tarafından Mart 2020’de pan-
demi olarak ilan edilmiştir. COVID-19 esas olarak solunum sistemini etki-
lemekle birlikte multisistem bir hastalıktır ve nörolojik tutulum da 
görülebilir. Bu olgu sunumunda, COVID-19 ilişkili hemorajik inme hasta-
sında rehabilitasyon sürecinde antikoagülan tedavi kullanımı ve ambulas-
yona rağmen derin ven trombozu gelişimini sunduk. COVID-19’un 
trombojenik etkisinden dolayı COVID-19 ilişkili inmede venöz tromboz 
riski yüksek olabilir. 
 
Anah tar Ke li me ler: COVID-19; hemorajik inme;  
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DOI: 10.31609/jpmrs.2022-92704CASE REPORT   

Coronavirus disease-2019 (COVID-19) have 
been affected millions of people worldwide and sev-
eral stroke cases have been observed with COVID-
19.1-4 Approximately 5% of COVID-19 cases treated 
in hospitals have a stroke and more than 80% of them 
are ischemic stroke. Few cases of COVID-19-related 
hemorrhagic stroke have been reported.1,2 The rela-
tionship between COVID-19 and hemorrhagic stroke 
is controversial. COVID-19 can directly reach the 
central nervous system through the olfactory recep-
tors of the 1st cranial nerve located in the nasal cavity 
cell membrane.3 Most of the COVID-19 related 
strokes are commonly classified as cryptogenic.2 In 

ischemic stroke that develops in COVID-19, vascular 
endothelial damage directly caused by the virus and 
hypercoagulation state that is responsible for infec-
tion-related cytokine storm are accused.5 Despite this, 
the pathogenesis of hemorrhagic stroke in COVID-
19 has not been fully explained. The virus may dam-
age the intracranial arteries and cause vessel wall 
rupture via angiotensin converting enzyme II recep-
tors in the arterial smooth muscle cell. The cytokine 
storm accompanying COVID-19 may cause intrac-
erebral haemorrhage by destroying the blood-brain 
barrier and severe hypoxia developing during the 
course of infection, negatively affecting cerebral au-
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toregulation.6 Another hypothesis is that coagulopa-
thy caused by prolonged prothrombin time, throm-
bocytopenia, and increased D-dimer levels in 
COVID-19 increases the risk of intracranial haemor-
rhage (ICH).7  

In the literature, the role of anticoagulants for the 
prevention of venous thromboembolism (VTE) in 
hemorrhagic stroke has been investigated and it has 
been reported that anticoagulant treatment (low-dose 
subcutaneous low molecular weight heparin) was 
safe in patients with ICH.8-10  

 CASE REPORT 
A 51-year-old male patient with the diagnosis of 
COVID-19-related stroke was referred from inten-
sive care unit (ICU) to the physical medicine and re-
habilitation (PMR) service after a total of 55 days had 
passed since COVID-19 positivity. In the history of 
patient, during the ICU period, immune plasma, glu-
cocorticoids, anti-cytokine, antiplatelet (clopidogrel 
75 mg daily) and anticoagulant treatment (enoxaparin 
60 mg bid) were given. The patient was found with 
left-sided hemiplegic while being extubated. Brain 
computed tomography showed ICH (2 hematomes in 
the right cerebellar hemisphere and one hematome in 
the right parietal lobe and millimetric parenchymal 
hematoma areas on the right thalamus) (Figure 1, Fig-
ure 2). Antiplatelet treatment was discontinued when 
ICH was noticed, and therapeutic anticoagulation 
(enoxaparin 60 mg bid) was continued in the same 
dose. The patient came to the PMR service with an 

immobilized functional status. His medical history 
was unremarkable. In his family history, the mother 
and father had hypertension, his father died due to is-
chemic stroke. On neurological examination, the pa-
tient’s left side was hemiplegic, with no sitting 
balance. According to Brunnstrom stages, hand, 
upper extremity, and lower extremity were stage 
1/1/1, respectively. The patient wore high pressure 
sockets to prevent lower extremity deep venous 
thrombosis. After 5 weeks of rehabilitation program, 
the patient was able to walk with a high-density ankle-
foot orthosis and tripod. After a total of 45 days had 
passed since he came to the service, diffuse swelling 
was observed in hemiplegic lower extremity. A 
thrombus was detected in the vena saphena parva in 
Doppler ultrasound scanning. When venous throm-
bosis developed, our patient was not bedridden, he 
was able to walk with a high-density ankle-foot or-
thosis and tripod. The thrombophilia panel, level of 
fibrinogen and D-dimer were normal. The anticoagu-
lant dose (enoxaparin 60 mg bid) was increased to 80 
mg bid and rehabilitation program of the patient was 
suspended until the venous flow was observed in the 
lower extremity. A written informed consent was ob-
tained from the patient. 

 DISCUSSION 
In this case, we showed the development of venous 
thrombosis in patients with COVID-19-related hem-
orrhagic stroke despite the use of anticoagulant ther-

FIGURE 1: Brain computed tomography showed intracranial hematoma in the right 
parietal lobe as indicated with arrows.

FIGURE 2: Brain computed tomography showed intracranial hematoma as indi-
cated with arrows.
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apy and patient ambulation. This may be related to 
the thrombogenic effect of COVID-19. The associa-
tion between COVID-19 and stroke has been shown 
in previous studies.1-4 Ischemic stroke has been re-
ported in most cases of COVID-19-related strokes in 
the literature. Mao et al. detected ischemic stroke in 
6 patients and hemorrhagic stroke in only 1 patient in 
their study including 214 COVID-19 patients.1 In the 
study of Li et al. including 219 COVID-19 patients, 
acute ischemic stroke was reported in 11 patients and 
hemorrhagic stroke in 1 patient.4 It has been reported 
that stroke cases are more common in COVID-19 
cases with moderate and severe clinical course com-
pared to respiratory system involvement, and cases 
are seen in the early period of the disease.1 In our 
case, the patient’s COVID-19 infection was severe 
and he was intubated due to respiratory distress, hem-
orrhagic stroke was detected in the early period of the 
infection.  

Hypertension and anticoagulant use are risk fac-
tors for intracranial hemorrhage. A case, in which 
Sharifi-Razavi et al. discussed the association be-
tween COVID-19 and ICH, did not have a history of 
hypertension or anticoagulant use.3 Similarly, our pa-
tient did not have any disease or drug use in his his-
tory. A study done by Dogra et al. investigated the 
use of anticoagulants in patients positive for 
COVID-19 with ICH and found that most patients 
were given therapeutic doses of anticoagulant treat-
ment prior to ICH discovery, and that a small num-
ber of patients were given both therapeutic 
anticoagulant and antiplatelet therapy.11 Our patient 
was given therapeutic dose anticoagulant and an-
tiplatelet therapy in the ICU before hemorrhagic 
stroke developed. Anticoagulant treatments used to 
prevent thrombotic complications may increase the 
risk of intracerebral bleeding. The risk of ICH should 
be kept in mind when deciding on the anticoagulant 
dose in COVID-19. 

In studies investigating the incidence of the VTE 
of COVID-19, it was found that deep vein thrombo-
sis developed in approximately 20-25% of COVID-
19 patients treated in hospital, despite the use of 
prophylactic doses of anticoagulant agents.12,13 Ve-
nous thrombosis has been reported even in COVID-
19 patients treated with anticoagulation at therapeutic 

doses.14 It has been reported in the literature that hy-
percoagulability related to COVID-19 may increase 
the risk of thromboembolic complications.15 Immo-
bilization and vascular damage have been added as 
other risk factors that increase the risk of thrombo-
sis.15 Beyrouti et al. detected cerebrovascular disease 
secondary to large vessel occlusion in 6 patients who 
were positive for COVID-19, and they detected si-
multaneous venous thrombosis in 2 of these cases.5 

A case of ischemic stroke has been reported in a 
COVID-19 patient despite consistent use of dual an-
tiplatelet therapy before COVID-19.16 

Wang et al. found that the risk of bleeding was 
high in 11% of the patients with high risk of VTE in 
COVID-19.17 Therefore, they recommended that both 
the risk of VTE and the risk of bleeding should be 
evaluated regularly, the dose and duration of antico-
agulants should be adjusted accordingly, and if nec-
essary, elastic compression or intermittent pneumatic 
compression therapy should be added. Dogra et al. 
also reported that anticoagulation therapy may be 
considered in patients with COVID-19 despite the 
risk of ICH.11 

In our case when venous thrombosis developed, 
the patient received a rehabilitation program and was 
able to walk. The thrombophilia panel, level of fib-
rinogen, and D-dimer were normal. Therefore we 
considered that thrombosis may have developed due 
to the thrombogenic effect of COVID-19.  

In this paper, we analysed a trombogenic com-
plication of the COVID 19 in a patient who was using 
anticoagulants. Since COVID-19 increases the risk 
of hypercoagulopathy and thrombosis, anticoagu-
lant therapy may be considered in COVID-19-re-
lated hemorrhagic stroke. Depending on this 
process, regular follow-up of patients regarding 
VTE and bleeding risks is crucial to prevent unde-
sirable events. 
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